


fJ SpringerWienNewYork



Handbook of Detailing
The Graphic Anatomy of Construction

Ralph W. Liebing, RA, CSI, CPCA, CBO

SpringerWienNewYork



Ralph W. Liebing, RA, CSI, CPCA, CBO

Senior Architect - Specifications

HIXSON Architects. Engineers. Interiors

659 Van Meter Street

Cincinnati, OH 45202. USA

This work is sub ject to copyright.

All rights are reserved, whether the whole or part of the material is concerned. specifically those of trans­

lation. reprinting, re-use of illustrations. broadcasting, reproduction by photocopying machines or similar

means. and storage in data banks.

Product Liability: The publisher can give no guarantee for the information contained in this book.

The use of registered names, trademarks. etc. in this publication does not imply. even in the absence of spe­

cific statement. that such names are exempt from the relevant protective laws and regulations and therefore

free for general use.

e 2009 Springer-VerlarJVienna

Printed in Austria

SpringerWienNewYork is a part of Springer Science-Business Media

springer.at

This book contains 300 figures/details from many different sources. they are examples ofuse in daily practice.

were part of actual project documents and not necessarily intended for publication. So in some cases the quality

might - despite lithography - not be perfect. but deficiency of reproduction does not spoil the content. nor

distract from the lessons that can be learned .

The publisher and editor kindly wish to inform you that in some cases. despite efforts to do so, the obtaining

of copyright permissions and usage of excerpts of text is not always successful.

Layout: Vera Gehmayer, www.dieagentur.co.at, 2340 Modling, Austria

Coverdesign : Waiter Zivny. Springer-Verlag, 1201 Vienna, Austria

Photocredit back cover: photo courtesy of constructionphotographs.com

Printing and binding: Holzhausen Druck & Medien GmbH , 1140 Vienna, Austria

Printed on acid-free and chlorine-free bleached paper

SPIN: 12197842

Library of Congress Control Number: 2009924399

With numerous figures

ISBN 978-3-211 -99134-3 SpringerWienNewYork



TABLEor CONTENTS

TABLE OF CONTENTS

5

PREFACE 6

FRAME OF REFERENCE 9

THE END RESULT 10

THE CONTEXT 29

INTRODUCTION 42

HISTORICAL PERSPECTIVE 49

THETHRUST OF DETAILING 58

THE REALI1Y OF DETAILING 77

QUESTIONS TO ASK ABOUr DETAILING 99

THE INDMDUAL EFFORT 105

REVIEW OF SAMPLE DETAILS 119

DISCUSSION OF CASE STUDIES 238

ANALYSIS OFA DETAIL 321

DETAILS "BY OTHERS" 336

EPILOGUE 370

APPENDICES: A:
B:
C:
D:

Excerptof speech by Professor Edward Alien, FAIA 372
Construction Abbreviations 374
Listof trade and professional organizations 385
Book Listand Added Resources 392

GLOSSARy 396

INDEX 423



6

PREFACE
In a world of rapid and ever-changing practices, among design
professionals, there is, we feel, a need to at least recall other
times- times more sedate, slower paced, but nonetheless no
less highly professional. And to bring them forward for expres­
sion, understanding and use in today's professional practice.

Indeed, they may have been MORE professional. This is not
whining or lamenting about times passed by persons late
in their career trying desperately to hold on to that past- to
things obsolete, outmoded, archaic or snail-like slow. It is
about being open, factual, and advisory about moving for­
ward, in new ways, but maintaining a sense of and use of well
proven values- basics and fundamentals so very vital and va­
luable to the success of project, but so easily lost, too quickly.

No one can rationally decry or dismiss the evolution of com­
puterized drafting, and the increasing use and ever-evolving
sophistication of the related systems. But in all this we are
loosing a sense of what we must be about and indeed, what
we need to do and accomplish- using the expression of CAD
and other computer capabilities. The loss centers on the lack
of a truly hands-on and respectful relationship to our dra­
wings, and with that the inherent thought process of what to
do, how to relate it, and how to do it [i.e., the knowledge of
appropriate construction materials, methods, techniques and
systems]. Along with the "feel" of pencil on paper [or other
manual drafting media] and the need to understand how to
make a line properly, convincingly and correctly, we have, for
the most part, lost track of both the intent and the content of
the drawings.

What are the drawings "supposed" to do? Why do they even
exist?

Whatshould beshown on thedrawings? How should the indi­
vidual drawings bedone?

When "mechanical drawing" and drafting efforts, even at the
junior high school level, began to be computer activities, the
drafter [operator) was literally "cushioned or isolated" from
the feel of the lines and the drawings, by the keyboard. Pun­
ching a typewriter-like [look it up, it existed too] key is far di­
stant from starting, drawing, and finishing a line, with proper
weight, width and intensity, as well as style and understan­
ding of impact and purpose. Now the "key" triggers an elec­
tronic sequence which instantaneously produces a line- but,
oops! The line is yellow on the screen, what does that mean?
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You don't know; well, how do you know the line is the right
line at all?

Thus, our dilemma - of growing proportions. The further
we move from mid-20th century the more we stray from the
mindset, direction, execution and understanding of working
drawings, and detailing of that time. Weseek not to regenerate
and reinstall those times- but we sincerely feel and strongly
suggest that there needs to be a lasting expression of those
times, and the filling of the voids left by time- from then .til
now. Techniques may change, but understanding, direction,
orientation, and values from the past remain valid, impor­
tant and of value- particularly when they were so successful.
Here, history is not bad; it can teach; it can give context and
meaning to the effort; it can make better simply by being able
to talk to and inform today's drafters and those still coming
on-board .. . whenever.

This book was conceived to present a new understanding
and approach to the task of detailing construction projects.
There are numerous books which present "sample" or"represen­
tative" detail drawings, which mayor maynot bepertinent to
the project in hand. Often these are used merely for reference,
and to present thought-provoking impetus for correct detailing.
In some cases, they are actually proposed asdetails thatcan be
copied anddirectly utilized in project documents.

To date detailing remains an enigma rarely addressed specifi­
cally in architecture curricula.

One of prime exceptions where clarity is provided comes in
the works, in years past, of Professor Edward Allen, both in
his academic career, his comments and writing on the state
of technical architectural courses in general and in his several
books. But especially in his ARCHITECTURAL DETAILING:
Function, Constructibility, Aesthetics [written with Professor Pa­
trick Rand and published in second edition by John WHey &
Sons; 2007]

This is the one book on detailing committed to teaching the
process of detailing [many other "detailing books" merely
contain collections of suggested or example details, for con­
sideration, adaption and re-use- no real teaching of the pro­
cess]. Allen's book stems from his class notes he used at Yale,
MIT, Oregon and other schools where his stated task was to
teach detailing- this direction and his expertise and dedica­
tion earned him high esteem and the 2005 AlAjACSA Topaz
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Award. This exception is a book that can easily be portrayed,
envisioned, suggested, and strongly recommended as a com­
panion to this book.

Professor Allen introduces, explains, and elaborates on a se­
ries of very fundamental "patterns" for detailing, that he has
developed for and through his courses at Yale, MITand other
schools of architecture. Each pattern acts as a firm concep­
tual basis and rationale for problem solving, in producing
construction documents, and the requisite construction de­
tailing . His fundamentals provide theoretical insight into the
various solutions that can be extracted by utilizing or app­
lying one or more of the principles [the "patterns" I to solve a
particular problem.

This provides both student and professional with a reliable
and basic resource catalog, which identifies problem areas
that require detailing, sparks ideas, shows flexibility in pro­
blem solving, and facilitates innovation for common sense,
and positive solutions. The concepts are fully developed in
the text, and accompanied by illustrations, both written and
graphic. I would like to pay more than merely due tribute
to this excellent and insightful effort by Professor Allen, in
conjunction with his numerous other books on the technical
side of architecture- all are recommended here with highest
regard!

In my communication with Professor Allen, he suggested that
another book by the author of this book, could act as a re­
source for the "mechanics" of detailing, or the correct depic­
tion and implementation of the solutions developed through
use of his patterns. It seems appropriate, though, to extract
and isolate the specific information on detailing [from other
aspects of working drawings] since this process is so funda­
mental to the success of the transfer of information for every
project, and indeed, to the project itself.

The use of the best and most appropriate mechanics to dis­
play the solutions, well-founded through use of Professor
Alien's' patterns, should provide the undergirding for good ,
well-conceived detailing solutions. The goal is the clear, accu­
rate, pertinent, concise and complete communication of tho­
se solutions to the field, and in turn, high quality construction
faithful to the approved design concept.

This effort is toward the graphic communications aspects of
detailing, which are noted as an area ofcurrent interest. Alien's
book is excellent, but does not address the graphics- rather it
puts forth a system for assessing detailing needs, construction
problems that require solution, and basic problem-solving
formats . While he includes some detail drawings, his message
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relates to the way in which details are conceived and formu ­
lated by using various considerations [which he calls "pat­
terns "]. I feel his book is well founded and has the strength of
history on its side having been his text for his classes at Yale
and MIT.

This book, by virtue of a comment by Professor Allen, to the
author, centers on the graphics or mechanics ofdetailing.That
is the reason for setting out and then answering the 6 questi ­
ons, "What, Why....." This text goes toward the rationale be­
hind how solutions based on Alien's patterns can be conveyed
to the field, in proper order and in a format that is usable by
the trade workers. Also, the text goes to the understanding of
the intent and content of details on the part of young profes­
sionals who do the detailing.

There is no competitive scenario here, with Professor Alien's
book. Perhaps this text is parallel, but mainly it is supple­
mentary and complimentary. The bottom line is that you can
conceive very fine details via Alien's information but if you
cannot successfully convey your information and solutions
to the workers, via your graphics, you have failed to do your
job as a detailer, And your project will suffer in m ore than
one way. That is a shame, and professionally unsatisfactory or
intolerable. If you have the capacity via Allen to produce very
good details, only to come up short through poor execution
and understanding of the process that disseminates that infor­
mation, you are contributing as required.

So what started as a sincere quest to produce a relevant cur­
rent text has now become a valid effort to pass along the stan ­
dards and values from past years- those that are still vitally
important, and crucial to successful construction. Certainly,
this book can be projected as a supplementary text, since very
few schools and courses support full courses dedicated to de­
tailing [unlike Yale and MIT who utilize Edward Allen's ex­
pertise]. The information, it is felt, is invaluable to the young
professional, no matter what format, equipment, office envi­
ronment, or project is involved.
Yousolve problems by detailing, and then incorporate the so­
lutions in the actual work by telling the trade workers exactly
what is to be done!

It is my sincere desire that this effort not be perceived as
old codger spewing forth archaic, fuddy-duddy informa­
tion . I have had the grand opportunity to practice across a
good number of years, and have had many wonderful people
around me, who evidently saw some potential in me. They
saw fit to teach me, to help me to understand and grasp the
concepts of project documentation and detailing. They were
talented and very competent people, skilled, knowledgeable
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and experienced- successful! I seek only to put forth infor­
mation that I feel is needed and is helpful to the current and"
future professionals. This information is not readily available
elsewhere. Information that may be seated in the past, but
which is the foundation of successful detailing today, and in
coming years. The joy of practice, and successful employment
lies, I feel, in the inner-selfwho is able to come to the conclu­
sion [as I did one day during my co-op college days) that "I
understand this [practice, detailing, documenting, etc.) and I
can do it- and do it well".

Even today after a fairly long career, I can personally attest to
the rush of pride, consuming joy, and personal satisfaction to
solve a problem by creating a good, responsive detail- makes
one want to pump the fist and shout out, "YES!!!"

That is a tremendous revelation that I wish to each of the rea­
ders.

Ralph W. Liebing, RA, CS!, CPCA, CBO

Cincinnati, Ohio, USA

Dedication: This book is dedicated to my wife Arlene, my
daughter Alissa, son-in-law Bob and granddaughter, Mya; to
my many colleagues over years of practice; and to all those
architects, drafters, CAD drafters and others whose daily de­
dication to "getting the details right" for the project's design
concept, yield successful projects in the clients' best interests .

PREFACE



FRAME OF REFERENCE

FRAME OF REFERENCE
Before engaging and studying this book, the author invites/
urges the readers to review the following .

This is the Abstract from a talk given by Professor Edward Alien*
at a Faculty forum at Iowa State University in 2007. It is a true
expression of the needs of the design professions, and what
can and should be done.

Not Your Father's Technical Courses

Edward Alien,
recent visiting professor in building technology, MIT

Abstract
Technical courses should beabout turning dreams into reality,
drawing upon thedazzling array of materials, devices and phy­
sical principles thatare available to designers. As such, techni­
cal courses ought tobethe most exciting, empowering offerings
in the architecture andengineering curricula. But in most uni­
versities, they are neither exciting nor empowering. We have
managed to make them dulland often despised.

This situation has come about because we have failed to rea­
lize that technology is not synonymous with mathematics or
science. We have tended to teach only what is mathematical
orscientific about technical subjects, ignoring crucial concerns
such asselection of materials and systems, design development
of technical systems as integral componentsof architecture, de­
tailing, [emphasis added] and planning forconstruction.

We turnoutgraduates who have been exposed to the math and
science of buildings, but who are unable to build.

Students of architecture and engineering must be taught to
build imaginatively and well. This presentation will offerseve­
ral simple guidelines for creating poweiful, exciting technical
courses that develop theability to build, and will show examp­
lesof their implementation.

Elsewhere Professor Alien had commented as follows:

"Detailing isyour sole languageofexpressionas .. . anarchitect.
Details tellothers how to get your project built in the way that
you wantit built. If you can'tdesign the major details yourself,
someone else will have todoit foryou- And thatperson is like­
ly to have a greater effect on theoutcome than you do."
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Certainly astute comment that indicate and correctly place the
function of detailing in the documentation process!

And it sets our frame of reference- the understanding of the
process and methodology that facilitates the correct depic­
tion, use and communication of the information that is deve­
loped through efforts similar to what Professor Alien outlines

*- See excerpt of speech by Professor Alien, in appendix,
where he states his approach and philosophy for detailing.
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THE END RESULT

Straight Talk

The strongest of cases must be made for the process of detail­
ing!

This is not to emphasize or give undue status to an essential
and important activity, that some see as inconsequential.

There is no pretension that detailing is the dominant,
pre-eminent or superior function in the design and construc­
tion of architectural projects; but neithercan it beclaimed that
it is minimal, inconsequential or unnecessary!

It is, however, the primary facilitating factor in achieving
a successful project!

Rather it is to give due credit, in the grand scheme of archi­
tectural and construction projects, [and indeed to the whole
of the professional services provided by architects] to n emi­
nently important task that is too often murky in the minds of
many, minimized by others and maligned by far too many.
In addition, most unfortunately, many professionals do not
understand the work involved, the necessity for it, and how to
best accomplish its intent.

"Designing details is nota neat, linear, fully logical operation.
Like anydesign process, it is engagingly messy and complex.

It involves false starts, wrong turns, mental blocks, dead ends,
backtracking, and moments of despair- as well as purposeful
progress, intelligent decisions, creative synthesis and gratifying
moments of inspiration, in sight and triumph."

- Edward Alien,
FAlA Professorof Architecture (ret.)

Oregon; MIT; Yale University; Washington and
Montana State Universities

There is no way to shy away from, avoid or equivocate on
this single, simple fact and direct premise that persists,
undeniable and irrefutable:

CHAPTER ON E- THE END RESULT

To produce successful works of architecture, from the most
modest to the most innovative/revolutionary, the architect
[and allied staffJ must have the wherewithal to utilize draf­
ting skills [in one mode or another] to create meaningful
depictions of the construction; calling upon and based on the
application of a large and deep pool of construction know­
ledge in a format/configuration/manner fully supporting and
true to the design concept.

The rhetoric of badgering, sermonizing or pontification simp­
ly fails in any attempt to deny or refute the truth that detailing
is the overriding, fundamental, pre-requisite skill for all ar­
chitects. Design may be considered as the architect's premier
skill or forte, and may be to one's liking, but it must rely on
detailing to be successfully executed. The higher the level of
detailing skill [coupled with at least commensurate construc­
tion knowledge] the greater the capacity of the architect for
innovative problem solving, flexibility of thinking, depiction
of sound construction, good communication of the informa­
tion and consistently successful projects.

The level of skill in detailing is the basis that determines the
level ofsatisfactory achievement required in thefinished project
- high skill demands high result, etc.

Neither is this [mainly because there is no need to] an apo­
logetic attempt to glamorize or glorify one function of pro­
fessional practice for architects. It is really to provide a more
balanced view of practice and one of the tasks that vitally nee­
ded, and which require skill, insight, flexibility and a good
depth of construction knowledge. It does not [and there is
no suggestion here] supplant design as the primary tasks in
architecture, but rather this is openly stating the importance
that detailing is to the final design concept- that which is ap­
proved by the Owner, and ant icipated by all parties.

To better understand the underlying need for detailing,
it may be a good idea to really understand the basic concepts
that must be dealt with . The following is a wonderful quo­
te from WilIiam Caudill, FAIA, one of the founding partner
of the architectural firm of Caudill, Rowlett and Scott,
Houston, TX [the quote is dated 19671:



CHAr TER ON E - THE END RESUlT 11

"There is general agreement that every building should
have a strong concept behind its form . More obvious, but less
understood simply because it is too obvious, is the fact that
every form, particularly basic architectural forms, have simple,
clear concepts contained within the forms. Let me see if I can
spell outa few:

NAIL:

SPREAD FOOTING:

FIREPLACE:

Steel glue.

The idea of feet.

Safe containerforvisual
and thermal appreciation.

WINDOW: A look-out, let-in-air-and-light-idea.
(More recent windows carry only

the look-out or look-in aspea.]

There is still fuzz on some of these; nevertheless, it is plain
to see:

DOOR: An in-and-out idea.

COLUMN: An economical way of holding up
something vertically.

"BEHIND EVERY BASICARCHITECTURAL FORM, THERE
IS AN UNDERLYING IDEA WHICH WE CHOOSE TO
CALL THE CONCEPT".

ROOF: A permanent, large umbrella.

GABLE ROOF: A two-way quick-drain roof

HIPPED ROOF: A four-way quick-drain roof

WALL: A keep-in or keep-out kind of screen.

Detailing is a demanding task within what is really a sim­
ple process- simple in its basic function of communication;
demanding in what it must cover and convey. It may sound
simplistic and trite to say "communications", but there are
aspects that must be respected.

While these concepts may seem extremely simple, they are
true. But beyond them are numerous solutions that provide
for, or meet the concept. Once one of those solutions is se­
lected as appropriate to the project need, then it is for detai ­
ling to properly incorporate that concept selection into the
project work documents- that is, to provide all of the infor­
mation required to correctly utilize the selection [product or
system1selected into the overall construction of the project.

Thewalking-working-living plane.FLOOR:

STAIRS: The idea of vertical circulationfor legs
(a cross between a ladder and a sidewalk) .

RAMP: Another idea of vertical circulation for legs
and wheels (a tilted side walk or street) .

LIGHTSWITCH: Device to produce instant night and day.

OVERHANG: An eyebrow.

LUMINOUS CEILING: The idea of artificial sky.

CHAIR:

LAMP:

BEAM:

STRUCTURAL SLAB:

CLOSET:

CLERESWRY:

Mobile architecture forsilting.

The idea of an artificial sun.

An economical way of
holding upsomething horizontally.

A beamless horizontal support.

A convenient hideaway for things.

A light trap or sky view frame.

The detailing of a building or other structure is an even more
crucial activity when;

• the project isa streamlined, non-otnamented, sleek,
clean, simple, open design;

• the project is very complex and involves intricate
relationships

• there is construction that needs to be, or that you wish
done, in a manner different from theordinary,
or commonly done way

For valuable communication, there must be a message "sen­
der", a "receiver" to collect the message, and they must be of
the same mind. But the language ofdesign is far different from
the language of construction. This situation must be resolved
if the project is to be successfully executed. That is the various
parties must easily understand the language of the messages
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Detailing functions to convertand augment design informati­
oninto useable construction information, in aform thatcan be
clearly, easily and promptly communicated to the contractors,
suppliers and manufacturers [and their field personnel] for
proper execution; therefore in large [and important'] part,
it is a communications tool!

and how to react; they must have at least enough of the same
expertise to relate and understand both the information and
the other part's intentions. The consequence of communica­
tions needs to be the ability to provide appropriate action­
this is crucial in construction! Mere misquotes and misunder­
standings can be extremely costly in time and money- as well
as in the effort to resolve them.

Byfar, the most crucial operation, in construction is the taking
of the idealized design concept for the project- based on the
owner's program- and transforming it and all its parts into
meaningful construction information, both graphic and writ­
ten, and the clearand timely communication of the resulting
information to the contractors and their personnel, for execu­
tion of the work.

NOTHING occurs on the project until this is done!

The design or design concept for an architectural or construc­
tion projects is a function of the knowledge, skill, expertise,
rationale and creative mind of the designer. The designer[s]
takes the wide variation of information from the Project Pro­
gram [developed with the owner] and proceeds to apply and
formulate physical areas, and relationships to meet the vario­
us elements of the program. This is taking raw, usually verbal
information and converting it into shapes, areas and locations
that resolve the problems and specific situations cited in the
program. A straight-forward requirement may note a general
office staff of 2S people can become a much more complex
item for resolution- type of functions performed, area require
person , interrelationships with other departments, "who
works with who", equipment and ancillary area, etc. The de­
signer must research much of this and then has the charge
to formulate a proper space for these people, consistent with
other project requirements. Note nothing here is related to
materials, construction systems, etc., as all this comes later
and is augmentation for the design concept.

These functional areas [now simply vacant shapes] are then
worked into floor plan[s] and exterior elevations that depict
how they can be molded into an overall scheme or design.

CHAPTER ONE - THE END RESULT

Here in various graphical or electronic forms, the start of the
final scheme begins to evolve.These are studied and re-studied
until one [or perhaps more] appear to satisfy the program,
and able to be placed in the overall building configuration.

This process is then refined and developed until the
designer is satisfied with it and can present this to the
owner with confidence that the program has been resolved­
and the project will have a physicals appearance acceptable
to the owner. The design concept for the most part at th is
time is a mental image within the designer. But there
is nothing in these documents that show "how" the
structure is to be constructed ! The concept and preliminary
design

How would }'Oll "detail" this joint for:

• dr)'wall construction!
• bticl: ilia anI}' construction!
• srone IIeneer construction!
• flured eMU consrmcrion?

Fig. 1-1

needs to be augmented, and further explained through other
documentation. Basically, though it is at a place with where
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the owner can visualize and understand the grand overall
scheme and appearance, so much so as to approved it and
allow for its construction.

In the following time frame [Design Development phase]
more and more generalized information is brought
into the project in the ways of materials, systems, devices,
equipment, construction methods, etc. Here these are not
highly described and are not yet rendered project specific.
For example, it may be determined that the project will have
masonry exterior walls, but those are not described as brick,
concrete masonry, pre-cast concrete, or some other system­
except in the most general terms to support the aesthetics and
design idea of the designer.

Next the project must be documented in both words and
graphics. This is the phase where construction/contract
drawings and specifications are created and developed.
All of this is done to render the applicable information
specific to the current project- meeting the intricate and
numerous conditions created within the design or ne­
cessary to execute the design [as approved]. In the truest
sense this process is converting design and conceptual
information into communications to the contractors and
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their field personnel who will actually perform the hands-on
construction.

Inarchitecture, thedocumentation must necessarily bechanged
from theinitialgenerally conceptual, illustrative and "artistic",
to the more extensive pragmatic, definitive, specific, instruc­
tional and explanatory that is easily read and assimilated to
facilitate proper construction.

It is easily seen that the latter need precise information, di­
rections, and instructions, so they can formulate and bold
the project from "raw" generalized material into the specific
project forms and construction. The masonry wall here beco­
mes a composite wall, 12" wide with face brick, and concrete
masonry unit backup, with joint reinforcement, etc- and all
the applicable devices and features to serve the project well.
IFig. 1-2J

In the essence of the old saying, "Apicture is worth a thousand
words", the graphics on the drawings are highly explanatory to
the trade workers. In addition, however, there are thousands
of words required, since not all of the necessary information

SEQUENCE OF DETAIL DEVELOPMENT

FOR
EACII DE'li\I L

eed]s] to dep ict
specific Project Work

conditons

Isolate by
Design Need, Location

and Cons truction

Personal
Construction
Knowledge

Gather Pertinent
Information
and Options

Resource
Materials/Systems

Information

R E OllR C ES

Develop
DetaiI/Sketch

[Manual/CADI

Standard
Details

RPORAmlNTO
o m ACI'

DRAWl G

Fig. 1-2

Chart showing the sequence in the development of a detail and the sources used for information pertaining to the work displayed in the det ail
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can be shown graphically. Hence the project specifications.
Within graphics is the sub-category of "details"- those inva­
luable snippets of information to display the numerous parts
and relationship required within given portion of the total
project work.

The two functions- design and detailing- are essential to the
project's success, and they need to be both understood and
coordinated for their common goal. In truth they are insepa­
rable- and most important to each other. The design sets the
needs, direction and tone of the work while the detailing adds
the minutia of information required to actually build the de­
sign concept. Without the other, each would flounder and
prove inadequate to delivering the project satisfactorily. This
is the present and will remain the on-going reality and for
the foreseeable future, even in the face of ever changing tech­
nologies in both design and documentation methodology.
It isan absolute necessity that architects know how to put buil­
dings together! And rudimentaryto that is the needfor functio­
nal ability to applyconstruction knowledge] and to know and
visualize how the necessary construction can or will be ac­
complished and the capacity to clearly communicate all this
to the trade workers on the job site.

"The comment thatcaught myattention was thenotion that"all
the information" will becontained within a model ... This has
traditionally been the biggest misconception of CAD or BIM,
thatthemachine orsoftware will somehow, magically, automate
outof existence the tedious process of construction detailing, co­
ordination, and spec writing ... No matter how powerful the
machine, it still needs an experienced andskilled handtodirect
it where to go....... Even the best software can only reflect the
wisdom andjudgment of theperson sitting at thecontrols ... "

- Chip Daniels, CSI, Architect
Marina Del Rey, CA

"Well said Chip, I like a good number of you started on thedraf­
ting board. This process of physical [manual] drafting made you
thinkabout thedetails. Nowdon't getmewrong, I am allforthe
new technology but assaid before, it doesn 't replace the person,
inputting thedata in thefirst place- and thinking about it as it
inserted a sense ofawe into thework. I have seen agood number
ofyounger drafters now who justthinktheCADsystem will think
for them. There is no doubt that technology has moved on, and
now that we can now "build" buildings electronically before we
putaspade in theground has enormous benefits, butwhat westill
have andwill come toregret is the lackofconstruction knowledge
at thedesign stage which is where these models are being created.
Education in this area will ultimately take BIM to newlevels':

CHAPTER ONE - THE END RESULT

What the detailer brings to the project, first and foremost,
isa depth andbreadth ofconstruction knowledge, nototherwise
available to the owner, and the ability to envision how
segments of this knowledge can be adapted and properly
applied to the construction of thedesign concept.

This must be instilled, not just learned and understood, in every
professional, and the developed skill made part of individual
Standard Operating Procedures in regard to what must be
done, and how. The inability to communicate using appro­
priate detailing will doom individual and collective efforts to
produce quality and faithfully built projects.

The inability to detail, in a productive manner, is a short­
coming that prevents the design professional from meeting the
professional charge togive technical credence and substance to
the project's construction.

Architectural students, graduates, interns and young profes­
sionals need to be fully informed about the essential nature
developing detailing skill. Their realization, understanding
and embracing of this requirement is crucial to their success
at any level in the profession . And in view of the fact that
most of them have a gap in their education [or only minimal
exposure] about project documentation including detailing,
recognition of the need and an approach to resolving it falls
to the employing professional office- or some entity prior to
employment.

It is unclear whether the Intern Develop Program [lOP] - the
post-graduate program of the National Council of Architec­
tural Registration Boards [NCARB] adequately addresses, or
prioritizes correctly, the resolution of these important skills.
The open-ended enforcement of the lOP requirements [mere
recording of time devoted to each requirement] tends to fo­
ster misuse since no strict oversight is available to what is vir­
tually a voluntary sequence.There is no predictable end result
or skill level that is determined except the completion of the
registration exams, which mayor may not be dependent
upon the honest completion of the lOP requirementvs. And
then of course, the resulting wide variation in meeting those
lOP requirements only further aggravates the problem- and
really short-changes the participants.

Employers, of course, want new hires who are immediately
productive, and not in need of long period of intensive trai­
ning and education. But the reality is that there is a linger
ing disconnect between academic training [in fundamental
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skills other than design) and the "employment" need of pro­
ductivity. Schools disdain the charge that they must train and
educate students for employment- rather choosing the higher
ground of educating the whole person and relegating techni­
cal training to the employer. So itfalls to the student, gradua­
te, intern and new professional to find out and know as much
about their profession as possible- and more specifically the
placed they feel they best fit into it [this is crucial to personal
satisfaction and production) . While some other aspect of the
profession may entice the new professional, they still need to
know, understand and appreciate detailing- its value, its con­
tribution and its production- and its credibility, validity and
lack of professional stigma .

This is not a matter about something that is fading and will
eventually "ride off into the sunset" . Detailing is now, and
will remain, fundamental and essential to the construction of
each project. There is no "rah-rah" hype in this, or any need
to artificially pump-up a marginal program for design profes­
sionals and staffers. The requirement for specific construction
information, depiction, configurations and exact locations,
etc. will come with each project and the various portions of
it. The source of information, and perhaps even the display or
production of it, may change with advancing technology, but
the basic need will continue.

One cannot simply "will" good construction, or the fact that
it must be present.

Detailing is a learned process whereby natural and manufac­
tured materials anddevices are re-sized, fashioned, fitted, com­
bined and adapted tospecific project circumstances- requiring
knowledge of materials, methods andflexibility in their use.

The charge to the architect is to provide the correct array of in­
formation, IN ADDmON to the relevant and responsive de­
sign concept. This expertise needs to be in place to best serve
the interest of the client by facilitating the construction of the
project and maintaining the integrity of the design concept
throughout construction, and in the final, completed project.
There is a distinct continuity required in the detailing as the
construction progresses, task upon task.

Even those who claim a dedication solely to the design activity
and process, must have some, at least minimal, understanding
of construction processes and materials. To execute a design is
not merely to will its existence, but to have some idea about how
to achieve it through construction that adapts and manipulates
various materials, systems and techniques. It is inescapable!
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The ultimate success ofeveryarchitectural design and construc­
tion project lies in the details! And these details DO NOT exist
in any computer software program- CAD, 3-D modeling and
all of the rest serve to facilitate or display the details. But the
details are human function, conceived and refined by the per­
sonnel serving the project.

Every design, no matter how mundane, how important,
how visible or how cutting-edge and revolutionary, requires
detail drawings and the execution of the work depicted.
The finest of designs can be easily and drastically impacted,
marred , or even ruined by inadequate, ill-conceived, poorly
defined, or errantly displayed detailing- and worst yet, shod­
dy execution of shabby, ill-conceived details . This is so true it
is axiomatic!

What separates good architecture from great architecture?

The difference lies in the details. The way an architect chooses
to treat architectural detailing- screens and walls, doors and
windows, roofs, bridges, and stairs-can transform the merely
ordinary into the extraordinary.

- Excerpt from Product Description of book,

DETAILS IN PROCESS

[Princeton Arch. Press]

It is a principle of the profession that every professional needs
to know, and understand, early-on- and must work diligent­
ly throughout a career to ensure- that detailing is pure in
oncept, well thought out, properly displayed in the docu­
ments, and accurately executed in the actual work. With times
close at hand where the trade worker in the field will view the
pictorial demands of the project work on an electronic gadget
and screen [of a very limited size] perhaps in the format of an
electronic 3-D model, the need for clear, decisive, and crystal
clear detailing is even more imposing.

Many in the design professions and an increasing number
in the CAD industry are recognizing that the more recent
proliferation of software has outstripped the proper concept
and route to decent and usable detailing. The acceptance,
use of and satisfaction with CAD [and current movement
toward Building Information Modeling- BIM), while wide
spread, is not universal. (See discussion about CADand BIMin
Appendix) .
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"I agree that BIM is here and we will beseeing the dev~lop­

mentand wide acceptance of thesystem in the near future. I
am notconvinced that it will be the panacea that is currently
touted.

It will have the same stupidity that CAD currently enjoys.
Well educated professionals who use computer programs to de­
sign and detail and have never... never... been on a jobsite
or worked in construction are using computer programs to
substitute for their lack of experience.

contract, so if work is shown that is out-of-the-ordinary,
excessive, quirky, andnew/unusual to thetrade workers, project
cost will be impacted; but, at thesame time, details still need
to reflect and correctly match the project requirements, as
contained in thedesign concept.

connected to the ability to create, and depict details. They
simply must be done, well, appropriately, in context with the
project work, quickly, accurately, and in a form that readily
facilitates understand, assimilation and use in the field.

This problem has alreadysurfacedintheinabilityoftoday'schild­
ren to add, subtract, multiply anddivide without a calculator.

Currently CAD details that do not actually apply to the pro­
ject construction are causing higher construction costs and
delays when the detail has to be made applicable to the
situation and submitted to the building department for
approval during construction. This condition is called Change
Orders.

Please do notassume I am against BIM, it is here to stay.
Forensic andcourt work on this type of program pays well."

- Robert Cox CSI Emeritus, AlA retired, ACIAHon.

The results from all the various iterations and bells and
whistles in CAD programs are not servicing projects as
they need to be. There is more and more movement toward
remedial work, even back to manual drafting to ensure
that detailing- and ultimate project success-is re-captured
and ensured on wholly consistent basis. In fact there is
renewed appreciation for what are perceived
to be archaic FE] values such as line weight, readability,
clarity, more "artistic" working drawings, etc.-hallmarks of
manual drafting, lost in large measure in the electronics of
CAD, etc.

Detailing isnotnearly as much about right and wrong, as it is
about being appropriate! Solutions resolved by details need be
asappropriate to theproblem, thework involved, thematerials
andresources available, as to theproject's design concept.

Beyond the designers is the overwhelming number of archi­
tects who find their professional niche by functioning in other
related areas of practice. Each requires in-depth, flexible and
breadth of knowledge that can be adjusted and used as neces­
sary for each specificproject situation. Eacharea of practice has
its own "secrets", approaches, directions, plans, processes, and
activities. None is any more important than creating, deve­
loping and refining the documentation that illustrates and
shows others how the project is to be built- how the good
judgment of the professional is put to use in creating the gra­
phic and written instructions and directions for construction.
Indeed, the direct communication between professional of­
ficeand the job site, support facilities, and associated person­
nel, groups and organizations.

Construction projects necessarily thrive on, and are ultimate­
ly successful as a result of pertinent, prompt, and progressive
communications!

Successful construction requires continual, prompt, decisive,
specific, detailed, coordinated, and cooperative communica­
tion, among, and on the part of all participants, within their
individual context.

Details cost money!

Details are project requirements, and hence, part of the

Of course, the absolute basic concept needed to be firmly
instilled in all future and budding professionals, is the
concept that detailing is a necessary, and important personal
skill; crucial to project success; unavoidable; and best lear­
ned, in principle, early-on, but in the context of the tools of
choice- the computer and associated software! Cost of
project, AND cost of documentation both are considerations The highly-skilled, hands-on work required to construct a

project requires and heavily relies on the transfer of informa­
-------------------------tion, instruction and direction-simply to know what to do,

and how to do it. In a single word, it is "communications"!
This premise needs to pervade the production of project dra­
wings and specifications, and must be the standard/normal
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process throughout all operations and functions regarding
the project.

[Regarding specifications as companion communication
documents to thedrawings anddetails]

"I don 't think specifications will be model integrated things
until we change how the guys on the jobsite view the docu­
ments. Right now, when I've gone to the jobsite, they can
certainly view the model - on the computer in the trailer.
Out on the actual project site, in that room that is piled with
stuff .. it is stacks of drawings, and the project manuals that
folks are referring to, not the 3D model. Until that tech­
nological leap is made, I don't think we're abandoning the
separate project manual.

And, we need a few more generations of computer advan­
ces as well. Currently our most complete model for an office
building in Switzerland can only be opened 17% before
crashing the computer. There's no value to including
specification information in that model until the whole thing
is more accessible."

- Anne Whitacre, FCS), CCS

Specifications Writer,

Specifications Consultant

The process of producing the drawings required for construc­
tion, engineering and architectural projects has been so
taken for granted that it is virtually ignored and has fal­
len into a non -plus status . It is treated in such an off-han­
ded manner as to relegate it to the status of "begrudgingly
needed "; a time consuming drag on both talent and the
professional fee being collected. Silly sounding, perhaps, but
realistic in that few outside the professional offices give this
process much thought, much less credence.

Collegiate programs have long ago so minimized the pro ­
cess as to render it "unnecessary" or "irrelevant" in the
course of architectural and similar education, leaving the
recognition, essence, and teaching of it to the professional
offices. It was something easily dispensed with when aca­
demic time and money became short, and priorities rose
on other issues of practice. Trivialized, or marginalized at
best, it is simply relegated to the realm of "someone else's
work" . There is almost a total lack of recognition that the
drawings are requisite, not necessary evils, or "niceties"
that are produced as mere professional amenities [to justify
higher fees].
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It is totally fallacious, most inappropriate, highly misleading,
and a thorough mischaracterization to think of, or referto de­
tailing as "mere ticky-tacky", or "busy work"; for it is, indeed,
crucial to the success of the project, its compliance to regula­
tions for safe use, occupancy, and stability- and contractual
requirements forappearance, longevity, value and properfunc­
tion [all most important to the client/owner/user] .

As far back as the junior high, and secondary school pro­
grams, the traditional "mechanical drawing" courses have
disappeared in favor of computer operations. In a sense, it is
a matter of glitz over matter! Byeliminating manual drafting
education and emphasizing the use of the computer the very
foundation of the drawing production process has been not
undermined, but removed .

Now the professions are faced with an ever more confounding
problem of staff members who really, 11 do not understand
the need for the drawings, 21 do not know the concept, in­
tent and content of the drawings, and 31 do not know how to

Architectural design, documentation, detailing and
construction are ALL predicated on the understanding of
INTENTand CONTENT-

INTENT- What do you want to do/achieve?
CONTENT - What do you do/include tocommunicate
your intent?

produce meaningful drawings. The thought is that all of the­
se drawings are magically encased, entrenched or sequestered
within the confines of each CPU. All one has to do is "think"
of a drawing, click several times, wall-la the drawing appears.

Creating the requisite drawings from scratch is almost unheard
of, and proves very mystifying to many-all too many-of the
junior staffers. Then, when they do come by minimal infor­
mation and understanding, they almost totally lack the in­
sight and technique to produce the drawings in a manner that
is readable, informative, and usable. Drawings are frequently
re-used Ia professional scourge 40 years agoI, but even then
are not carefully analyzed to ensure that they are fully appro­
priate to the project at hand. Irrelevant information, mislea­
ding and inaccurate, is often transmitted because of the lack
of understanding of the technical content, the construction
materials, system sand methods, and simply because, "the
drawing seemed to fit"! And in many cases, other sources of
drawings are used and relied on, or the drawings produced
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are so short of information that they really provide nothing of
relevance to the project work.

Projects are built much like jigsaw puzzles [remember them?]
are produced. Small increments or pieces of work, fully and
properly shown on the detail drawings, are fitted together to
create the "puzzle" that we call "project". Bitsof information,
on the details, inform and direct the trade workers building
the project on the requirements and methods to be employed
to create the work and fit it into the overall project scheme.

These Contract Documents are composed of three essential
elements- the Agreement [Contract] for Construction, the
Contract Drawings and the Contract Specifications. While
their formats and contends vary from project to project, this
combination of the three instruments is necessary and does
exist in everyproject.

CONTRACT DOCUMENTS
[for Construction Pro] ects]

The motivating perception should be that quality in the built
project will always be a mirror of the quality in the contract
drawings andspecifications.
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Fig. 1-3:

Chart showing the three sets of document that comprise "Contract

Documents" these are interwoven in such as manner that each is

required to properly construct the project

Combined these three documents set out the requirements for
the projects; the Agreement in general overriding terms; the
drawings [including details] and specifications in deeper terms.
So the skill in developing these instruments truly determines
what is or can be required in the finished project- without
them, there is no common "measuring stick" for achievement.
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Basically, this is simple communication. One telling ano­
ther what is to be done, how and where, etc. But the current
"communication" in far too many cases is murky, muddled,
confused, unreadable, and simply unusable in the field.There
is no longer any "feel" for line work-varied lie weights, for
example, which enhance-greatly-the readability of the dra­
wing, 'and facilitate its easy assimilation and use.

Professionals increasing lament the situation. They are forced
into a position of having to expend their precious time and
fee to literally teach their new hires how to work and what to
do . The schools, both secondary and collegiate, continue to
ignore or push out any semblance of instruction in this area,
in favor of the more attractive computer, and design oriented
operations. But still, every project MUST pass through he do­
cumentation stage that entails creating a maze of drawings
which, when executed, produce the finished project-as desi­
gned and desired!

This is a step in the project process and sequence that simply
cannot be denied, must be fully explanatory, complete and
accurate, and must be planned for and allowed to proceed
as required to convey all of the requisite information from
the concept f the designer to the hands-on activities of the
construction personnel.

The graphics, of course, stem from the initial rendering
[artisticview] of the preliminary design, but necessarily evolve
and must be expressedin the singular processcalled, "detailing".

It is unavoidable! And efforts to discredit or minimize it
will directly impair, if not imperil the correct and faithfully
production of the project as designed. Field operations can­
not proceed based on mental thoughts and images, innuen­
dos, impressions, and indications. They work from cold, hard
facts depicted and explained in the contract drawings and
specifications.

The Agreement is simply the contract between Owner and
Contractor that establishes what will be done and what com­
pensation will be paid. This is added to the specific proce­
dures, processes, and parameters of this arrangement. [Note:
the Architect or Design Professional is not party to this
contact, their relationship to the Owner being prescribed in
another contract form] .

To begin to understand details, there is need to understand
Contract Documents, as used for construction.

For quite varied and most unsubstantiated reasons, many
people tend to separate drawings and specifications. Reality
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shows, however,that they reallyare companion documents and
are not removable one from the other.The essence of their rela­
tionship is simply that some information can be shown or de­
picted graphically [the drawings] while other information that
defies depiction, is provided in written form, and more than
likely provides added and more expansive information. The
two sets of documents are complementary and supplementary
and combined they are vital to successfulproject construction.
Also, as contract instruments [documents1they are legallybin­
ding on the contractual parties [owners and contractors].

Within thecontext of Contract Documents, details are as
legally binding as anyarray of written legalese statements!

Just as the specifications carry very decisive, direct and in­
depth information, the drawings carry parallel in-depth infor­
mation through their use of "detailed drawings"- or simply,
"details". So it is equally mysterious why details are so ma­
ligned, or dismissed when their true value is so very apparent­
their content vital to correct construction!

The building can no more becompletely built without details,
than it can becompletely built using just thespecifications or
thearchitectural rendering!

Perhaps it is because they are improperly seen as demeaning
or "non-architectural" [i.e., not part of the design effort] work
by younger professionals who haven't been made aware of
their value and contribution.

The End Result!
Simply put, a good project, well designed; carefully, substan­
tially and faithfully constructed; within the contract time and
the project budget; all to the satisfaction of the client!

But the issue here is how we get to that point and that result­
the mechanics of the pragmatic approach that transcends the­
ory and philosophy contained in the design process by resol­
ving the technical construction issues that they identify and
raise. At some point mechanics must be applied to transform
design information and bring the correct "construction" in­
formation to the documents, and eventually to the field per­
sonnel who perform the hands-on work of construction. This
is the "end result" that lies ahead!

It is, of course, highly unusual to start a book by discussing
the final results, the ending or the goal to be reached, in the

19

very beginning [no murder mystery ever begins by saying,
"The butler did it"!I. But in this case, it is a good idea to show
what the book is all about, what is intended, and why- and
only then how one can achieve the necessary end . This is not
a contrivance but rather a simple point to show what is both
expected and needed in the design professions, each and eve­
ry day, and despite whatever type of project, design concept.
motif, construction, delivery system, or media is used.

Definition
The basic definition may appear formidable, but in reality it
covers the complete and necessary reach of the task or skill.
It has many facets to it, but in the end expresses the often
forgotten and maligned work involved. Read carefully to un­
derstand individual parts of this definition.

Architectural Detailing
The collection, development, and refinement, and conversion
of design concept information, into construction "language",
using both graphic and written forms, indicating "how"
the project work is to be shaped and performed; and the
conveyance of same, in coordinated/usable form , to the field
personnel, for execution.

In addition to the insight of the definition, the most simple,
sincere and forthright statement required is- Detailing is a
required [never optional or incremental] professional service
that addresses two vital aspects of the project;

- Detailing directs the construction, ornamentation and
decorationofthe project in faithful adherence to the design
concept, by showing how that concept is to be executed
in the configuration and various features required;

- Detailing is necessary to ensure the long-term wearing of
the completed project in terms of how the various materials
and systems perform and weather, and in the continuation
of proper functioning of the owner's operations.

While there is a good array of basic services provided for
each project by the professional, there is a commensurate
number of staffers who perform the vast tasks . Not to sug­
gest "pigeon-holing staff to a single function, it is impos­
sible to understate the fact that the ability to "detail" is
the overriding rudimental skill that every architect needs to
learn, understand, engage, develop, conquer and use con­
sistently, in an informative manner. It is an unavoidable
professional skill that needs to be learned and honed as the
most crucial communication link between design concept
and realized project. Detailing involves the innate ability
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to communicate in the required or mutually understood
vernacular, and in terms steeped and supported by strong,
in-depth construction knowledge and information.

Yet in large measure detailing has been purged from the
curricula for professional education, and relegated to a
skill developed via OJT. And even this is a rather undis­
ciplined and scattered approach, in the offices- and done
more out of the goodness of others in the professional of­
fice who choose to engage the young practitioner and men­
tor detailing skills [in lieu of formal instruction]- what to
show, how to best depict it, etc. With little to no formal
instruction [and quite varied approaches in the offices]
professional practice overall and a balanced understanding
of the profession as a whole is an academic malaise at pre­
sent. There is need for this to be part of the immerging new
assessment, available to employers, regarding just exactly
what the student/graduate has been taught and what skill
level has been developed. The element and entire concept
and impact of detailing is, of course, part of this and this
only serves to reinforce the need for a common thread of
understanding its principles and the common require­
ments that transcend all approaches, motifs, and produc­
tion methods.

Detailing, of course, is a process common to every project,
although the complexion and extent of the work, and the
number of drawings may vary quite widely. It is a function
of the professional effort that must directly reflect and re­
act to the project and the construction involved . The de­
sign professionals must create a plan for the detailing, so
their effort covers the crucial elements of construction wi­
thout needlessly .overburdening the construction, adding
unnecessary engineering and construction costs, yet with
enough information to depict the various elements of the
work so they can be easily built.

Only through the mentoring of others, and experience with
quite varied projects, can the individual professional come
to understand and appreciate the tremendous breadth and
scope of detailing, its limits, and the contribution that the
project is heavily dependant on.

" ... Architects, as we all know, create unique structures and
suitable environments for their clients, and have a tremendous
amount of control and impact on what products are used to
construct their designs. Historically speaking, architects are
responsible for selecting 95% of the products installed on an
average-sized project.
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A recent [2002] study designed to uncover how architects
make product decisions yielded a particularly interesting fact:

Architects, on average, must select 1,500 products and make
over 17,000 decisions on what is best for the project and the
owner. That's 17.000 answers to 17,000 important questions.

How big? How high? What color? What shape? What style?
Moreover, what products will give theowner exactly what they
have paid the architects to design ? The list of questions about
what products to incorporate in a project can beoverwhelming
for architect and their clients.

It isimpossible for an architect toknow every detail onall these
products. Bynature, they are generalists, but they carry a com­
plexityof responsibilities. Architects are thedesign creators who
desperately need trusted product information providers, some­
one they can rely ontoprovide objective answers andhelp them
determine theright product for their project. An effective stone
strategy, therefore, should not center on selling to architects.
Instead, focus on influencing architects to incorporate stone
products using the three E's: Education, Ease and Execution."

"Selling Stone Products to Architects"

by Dan Ouellette
STONEWORLD magazine, May, 2003

It must be remembered, though, that there is no relationship
between the concept and even the related execution of detai­
ling, and the computerization. The entire concept of detai­
ling is an expansion of the design process [we must detail to
ensure faithful development of the design concept]. It is also
the process whereby correct construction can be assured- i.e.,
giving the necessary information, in a usable form, to the tra­
de workers, so they can build, erect, install or create what the
project's features require. This process can be done whether
or not there is a computer at hand [they could be done still
using fully manual drafting techniques], and whether or not
the software available has a wide array of "bells and whistles",
and sophisticated maneuvers and functions .

First off, however, in any discussion of detailing and drafting,
we must consider the tremendous disparity between professi­
onal offices. This is, in part, a direct function of the size of the
staff in each office. There are a host of offices that consist of a
singleperson; innumerable others with perhaps one or two em­
ployees, and with minimal computer capability. The officeout
of necessityand choice will fashion its computer operations to
match its capability and direction. Often in smaller offices, the
personal choice of the single proprietor, or the 2-3 employees
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or partners, will prevail. In those instances, the software more
than likely was careful chosen to provide the maximum flexi­
bility and capacity for the office, the work, and the expertise of
the staff. They then will work with what programming and fea­
tures they come-by through the purchase of the software they
choose. Cost restricts changes to newer, faster, and more capa­
ble software, but this does not necessarily deter the effort of
the office. Usually in circumstances like this, the staff becomes
highly computer literate, quite innovative, and has attained a
marvelous command of the computer operations. The compu­
ter by function, literally replaces the need for more employees,
and provides a reliable and rapid method of production. It is
easy to see that the computer, in the hands of a good operator
can greatly aid the production of projects- especially where the
firm is small, and the computer can literally produce the work
of several employees [who are not on staff]. While limited in
scope and computer "bells and whistles", these offices have
attuned their production to the tools they have at their corn­
rnand, More than likely their work is highly professional, well
executed, and proper for the practice and the projects.

In many cases though [although the numbers may vary] the­
re are offices of high profile, cutting edge computer capabi­
lities. Software is the latest available and easily changed-out
when new versions are put on the market. In many instances
there are entire departments, staffed full-time within the or­
ganizations, which are devoted to nothing except compu­
ter operations - hopefully dedicated in a manner by which
they fully support the computer efforts, and NOT to the de­
gree that they drive the professional effort [a wrongheaded
direction!]. In the main these offices have professional staffs
which number in the hundreds for engineering/architectural;
firms, and those multi-office firms with wide-ranging and in­
ternational practices. The work projects also run to the very
complex, and very costly- hundreds of millions of dollars.
The computer operations are the lifeblood of such firms,
since the amount of information required [to be transmit­
ted, used, and documented is monumental] . The operati­
on must be rapid, reliable, and in some cases, may operate
24 hours a day- plotting during the night for the next day's
operations and transfers . A shutdown for a simple power
outage or for equipment malfunction can be devastating,
and extremely costly to the firm, since almost all operations
will be stopped, and employees sitting idly by. Of course, in
this, detailing could continue in the form of hand sketches
and conversations, but actual production of usable details
will have to cease.

These larger firms will also have the newest versions/releases of
computer work, and such advanced programming as 3-D mo­
deling whereby an electronic model is created which allows
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development ofelectronic ["virtual"] design concept, and elec­
tronic "walking" through out the project to view the various
elements within the design. This and other similar software
programs are used to identify conflicts between walls, pipes,
ducts, and structural elements. In very complex industrial pro­
jects, the elimination of conflicts by electronic means, in the
office, is crucial to the progress and cost control of the actual
construction. The interface between systems' elements can ea­
sily be displayed, rotated, inverted, and otherwise manipula­
ted to give the best and most accurate views. While not a direct
detailing effort, this work and system can be the source for
more details, to explicitly show how instances of interference
can be avoided, or other similarly important problem solving.

The design can be viewed further through use ofcomputer ge­
nerated renderings, and other electronic programs which ad­
vance drawing abilities to vivid and expert presentation skills,
all with the capacity to manipulate and present numerous
variation of the project . The same building design can be dis­
played in many and varied ornamentation and design con­
cepts, without repeated copies or iterations of paper drawings.
Details too, can be created by combining various items, or
portions of other drawings, to create new drawings. Overall,
the architectural profession currently lags other professions in
document production via computerized programs. Initially,
the computer was seen as a design tool [as noted above], but
with more refined software, working drawing production is
now utilizing the computer more and more.

While working drawings remain as the basic product of the
firms, their computerization has advanced so their presentati­
on and interference drawings are striking and clever,and their
final projects frees of conflicts- and relatively free of problems
caused by too many items trying to occupy the same space at
the same time. In this age of highly complex projects, this is
an essential element of projects, and one, if resolved within
the computer that can facilitate and lower the cost of projects .
In reality this is part of the detailing process. But beyond this
newer configuration there is still a basic need to detail- and
to detail completely in context with all of the various require­
ments and needs each project presents.

There is relationship between the fact that we can, now, produce
"better" drawings, in a shorter amount of time, and the fact the
comprehensive detailing is driven by project needs. The "bet­
ter" drawings are still a function of the human mind and deci­
sion making as to what to show and how. Speed of replication
is handy when deadlines creep up and project requirements
call for more information more quickly. This all indicates that
CADis, indeed, a tool ; and a very fine tool when in the hand of
a knowledgeable professional or operator/designer.
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Detailing isa unique combination of insight, analysis,
judgment and thejudicious andadaptive application
of construction knowledge.

Obviously there is a direct correlation between project size
and the size of the professional firm hired to do the de­
sign and documentation work- smaller firms do "smal­
ler" projects, etc.. This relationship does get murkier as you
move toward the center location between the smallest firms
and the largest. In other words, there isa point where firms must
decide if production is best increased through use of more me­
chanization [i.e., computer-aided drafting, and etc.]. This is in
lieu of trying to find, hire, and train more staff members.

As the firm expands, it appears that staff size increases, but
certainly at a rate much more modest than that of added com­
puterization. In a tight hiring market, it is far easier to find
new and better software, than it is to find good new emplo­
yees. In this, too, is an expansion of services- large corporate
clients tend to desire more services, and stronger commitment
Imeaning more precise, well-documented, and watch-like
production of contract documents] . Many such clients actu­
ally oversee their design professionals by eo-locating staff in
the professionals' offices. To stay abreast of the many facets of
not only project document production, but also all of the nu­
ances of the client's management process, requires compute­
rization. Time is charted- projected/ forecasted, tracked, and
modified with the slightest change in scope. There is always
the delicate need to balance effort hours with scope of work.
Competition among professionals means margins are close,
so the professionals seek high-speed and reliable production
techniques, with human input to make decisions required
along the way. But the physical production- actual printing or
plotting of drawings is but one aspect of the situation. There
is still a need to match correct detailing with project requi­
rements. This is still subjective, and not thoroughly analytic.

The process of detailing, while immersed in this scenario, re­
mains a strong and necessary element to every project- bar
none! To build the project, the trade worker needs a conti­
nual flow of incisive, correct ad detailed information. This
is translated, directly into more efficient construction, better
progress, and more accurate and faithful project of the design
concept. In fact, the word "detail" now has taken on a much
more extensive and imposing meaning, in that the minutia of
documentation and all of the aspects of the project, in toto,
must be so widely and deeply and accurately described and
recorded, that"details" no longer are just the vignette drawing
showing portions of construction. Oh, the use of the word has
always encompassed all this, but the emphasis, today, is far
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more evident in the project minutia than in the project's con­
tract documents [drawings and specifications] . Despite this,
however, the import of the drawings remains the very same.

This is best expressed in the aphorism of Ludwig Mies van
der Rohe, who was noted for his sleek, clean, straight-forward
and unadorned designs- "God is in the details "! He knew
that his details would be exposed, so they had to be neat,
clean, well-executed [both in design and execution], and ac­
tually attractive, as they became part of the overall scheme.
His details had to directly contribute to the design concept,
since they were, in fact, part of the "ornament" and visual
expression of the project. While claiming no divine right for
detail drawings, this expression does set the bar ofvalue a bit
higher, and indeed, sets a standard of sorts . That is the fact
that the details must be given the time and attention required
to place them in the highest order as they support their asso­
ciated design concept.

Granted those more dedicated to design functions may not
use detailing, directly, but it is necessary that they understand
the principles involved, the approaches required, and the
content essential in detailing the construction required. It is
through the details that the nuances and refinements of the
design concept are shown, built, and provide the design con­
cept as conceived, desired and approved.

Creation of the design concept requires that the designer have
some indication, no matter how small, of how the various
laments and features should be or need to be constructed.
Without this information the design concept this indeed is
a mirage or dream, and is at risk of being fulfilled, by others
as they see fit, but at odds with the designer's intention. This
occurs even within the single professional office where the
various parties are in close proximity but never seem able to
communicate and interact in a mutually satisfying manner.
This can be ruinous to any practice.

Part of this is pure ego; part is pure selfishness; and all of this
is wholly unacceptable.

To the vast numbers of architects, interns, drafting staffers,
and related personnel, detailing is a requisite that is to ma­
stered, nurtured, developed, refined, and utilized in both
routine and innovative ways Ias required by specific project
conditionsI. It is here- in the details- where the essence of the
construction lies. It is here where the underlying support for
the construction- and the design features and refinements­
resides. It is here where the "building is put together" in the
documentation.
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The specifics of the details are depicted in one of two formats:
one is an isolated piece of construction [a floor drain instal­
lation, for example] that mayor may not be repeated on the
project. The other is commonly called a "typical" drawing indi­
cating that while shown but once, it is really applicable over a
large area of the work [e.g., a parapet detail that applies along
severalhundred feet of roof/wall construction I. Usually this sin­
gle detail is merely referenced in various locations where it is
applicable.

Details create a mosaic of drawings that, if taken in proper
sequence and relationship show the construction of the buil­
ding, in 2-dimensions. With the continuing development of
whole building modeling [i.e., BIMI details, eventually, will
be depicted in 3-dimensions consistent with the entire mo­
deling program.

"Iwould say that in ouroffice, there iscertainly noreduction in
fees for architectural work, even though all of our projects are
in 3D. What folks seem toforget is that by adding the model,
you're adding one more contract document that needs to be
coordinated.

The Model will notreplace every 2D drawing out there - details
will still bein 2D, at least for theforeseeable future. And, since
the model takes timeto develop, and weallknow thatcontrac­
tors are trying togetpricing early, invariably thecontractor bids
off the early 2D drawings, and then once the model is produ­
ced, there has to bea scope definition issued to account for the
differences between the2D and3D methods of representation.

It so far hasn't mattered that we define the 3D Model as the
contract document - theschedule drives the project and as we
know, contractors have little compunction about bidding from
incomplete (or very incomplete) documents in order to meet
their deadlines.
My office does get involved very early with subcontractors and
wehave thesame issues asalways:defining their scope; "scrub­
bing" their numbers - i.e., making sure they include whatthey
are supposed to include and don't include it twice; working
through phasing and constructibility issues.
The 3D model makes a huge difference at the production end
- it saves the contractor (and us) a fairamount of time at the
CAend, especially in theconflicts. However, thatsavings in CA
time means that all the coordination issues are worked out in
the CD phase - its not as if the conflicts magically disappear.
They are just ''front loaded" into thefee.

Large complicated projects make for large complicated docu­
ments and the issuance of them in multiple (very multiple)
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packages are going to take time. Anyone who sees RIMasredu­
cing professional fees either has very simple jobs, very repetitive
jobs, or isdelusional".

Anne Whitacre, FCSI, CCS
Specifications Consultant

Los Angeles, CA

Although obviously different in depiction, the details will still
be required to illustrate the construction involved in a man­
ner suitable to proper communication of what is to be done.
Hence it is shown that most of the traditional values now in­
place for detailing, will survive and remain to guide the new
modeling programs.

Details need to be well-founded, correct, clear, accurate, deci­
sive, directional instructional, appropriate to the faithful pro­
duction or expression of the design concept, and to be well
coordinated into the total graphic depiction of the project.
With this is the onus to depict the detail in such a manner as
to be easily readable, easily understood and assimilated , and
directly useable on the job site. To do otherwise can prove
fatal to even the best conceived detail.

In addition, they need to require "buildable" construction,
correct for the need and proper for the design- a tall order,
but a distinct challenge to the document production effort.
The more innovative or creative the design concept, the more
the detailing needs to follow those same criteria. Quite often,
though, relatively simple, or previously used details will suf­
fice to meet the new design features. But in either case, there
is need for personnel, both Project Architects and staffers to
have working knowledge of construction- what works, what
does not work; what is inappropriate; what is too complex
or elaborate, etc. While their knowledge may not be on the
hands-on level as a working contractor, it needs to be objec­
tive and insightful so the detailing does not require the im­
possible, or construction of a highly elevated cost.

If it is true that we are hired for "what we know", and not
"how wedo it", how is it that, fundamentally, ourprofessional
responsibility isreally toothers who donothire us, and have no
contractual relationship to us?

It may seem out of the ordinary, but to properly discuss the
"detailing" of architectural construction projects, it seems
advisable to start with the end result- with that which is ex­
pected from the process. There is a valid and important need
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to set out a direction for where the effort is intended to go and
what is set out to be the goal to be achieved.Then there can be
exploration of the various methods and techniques to achieve
the desired results.

It may sound very trite, but it is true that architecture is a sum
of its parts! Renowned architect Mies van der Rohe set the
tone with his comment that, "God is in the details" ! This sets a
very distinct and proper tone for the documentation of a
construction project and the production ofany type or example
of architecture.

The construction of a building involves the installation and
placement of numerous items, set in a variety oflocations and
positions, that come together, overall to produce the desired
building/structure design.

This is a formidable task - but not forbidding!-

The most formidable task is not documenting a project,
but in doing soby placing oneself in the place of those
who mustsubsequently read, understand, assimilate
and usethe documents, in order to correctly execute
the work shown.

when viewed from the start and in trying to grasp all that
needs to be done. Accomplishing this task is to work through
a good number of extremely complex and widely varied
considerations, small pieces and relationships between
items- materials, devices, systems, etc.-and their fit into the
project concept overall. But eminently important is HOW
all this is conveyed to the trade workers responsible to
perform the hands-on construction work.

Detailed drawings ["details" in the common vernacular and
construction jargon] are the method of communication that
is used for this function.

Architectural Detailing

Thecollection, development, and refinement, and conversion
of design concept information, into construction "language",
using both graphic and written forms, indicating "how" the
project work is to beshaped and periormed; andtheconveyance
of same, in coordinated/usable form, to thefield personnel, for
execution.
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Architecture becomes real only through a process that com­
bines design and construction. Overall, this is a process of
creating a design concept, documenting it in usable construc­
tion information and language, and building the structure as
desired, depicted and specified [in written form].

In this the design concept is an overall program for the buil­
ding wherein the subtleties of -the project requirements are
blended with design rationale and expertise, and converted
and intermixed with innumerable small bits of information,
that indicate large or continuous construction results.

In other words, the contractor is presented with an array of
detail drawings ["details for short"] which are provided to show
the materials, systems, etc. and their interface one to another, in
various situations and locations around, in and throughout in
the building.Theseare isolated, "snap-shot"typedrawings more
often than not in cut-away or sectional views, so as to expose
the various parts of the individual portion of construction.

It cannot be stated long enough or loud enough that cons­
truction knowledge in the document production areas is
absolutely vital to the success of the project. The documents
must be clear, complete, concise and accurate so there is
not only ample, but excessive information available for the
contractor. This information needs to be distinct, absolute,
and clear in intent and construction, and specifically fitted
to the circumstance. Field knowledge of construction has no
substitute in this situation; and even rudimental knowledge is
requisite and must be at a level well beyond basic, orientative
or introductory. There must be constant, informed diligence
to discover and avoid errors, and due diligence to find the best
suited solution and its proper incorporation the work.

The "best" answers orsolutions, [among theseveral available)
are those reached by those with insight, knowledge and exper­
tise, afterdue, careful and rational consideration of all aspects
of the circumstances, and the best interest of the project- not
necessarily always theeasiest, simplest orcheapest.

In simple terms, the architectural profession [and more than
likely other construction-related disciplines] has a program or
task that is losing its importance, in the eyes of many, and has
been relegated to a status where it is dangerously impaired.
Impaired by lack of knowledge given over or available to it,
lack of skill in executing it, and a new technique that is not
fully supporting it, but rather is manipulating it to meet other
agendas.
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Truly flawed it is- irreparable, perhaps, but salvageable if ac­
tion is started soon, and with impact.

The program is detailing- and important is the manner in
which it is skillfully done with good basic construction know­
ledge and technology, and full understanding of the intent
and use of the final product. The media of use or the method
by which the final product is achieved is all but irrelevant! It
is vitally important that the method be made to support the
task/program, not vice versa.

The equation is simple to state, difficult to solve [like most
math problems!J
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The current situation has new graduates of both professional
and quasi-professional educational programs coming to the
work place without even the basic understanding of products
and their use. And certainly, even where there is a smattering
of such knowledge, there is little if any adaptive or flexible ca­
pability within the graduates. Hence, they become candidates
for extensive on-the-job training, at their employer's expense,
and the need to create their own technical agenda, trying to
find out "what to find out"! With little or no ability to un­
derstand how their work should progress, how it should be
executed, or where their work should windup, the new em­
ployees are relegated to minimalized tasks. This, of course,
creates a situation satisfactory to neither employee nor em­
ployer.

Armed with this information, the person can then assess pro­
ject conditions where the product might be utilized. And with
this comes the need for the added skill of detailing, or the abi­
lity to incorporate the product, even in an adaptive manner,
into the project in a way which produces a better solution.

To fully understand and appreciate the complexity and the
proper use of new technology [of whatever ilk] one must have
working knowledge, and understanding of the products or
systems. In this, one must be fully aware of the correct and
normal use of the product, as well as the other possible uses
which become possible only when new and different circum­
stances or added products are involved. In essence one must
have the mental flexibility to foresee and understand the ad­
aptive use of the product- in fact, possible ALL the uses of it.

As implausible as this appears, it is true that while projects
themselves have become immensely more complex, and whi­
le construction materials, components, systems, and their in­
stallations have become ever more numerous, varied, intricate
and complex, the very knowledge required to resolve, incor­
porate and implement these elements has drastically decrea­
sed. Far too little attention [and instructional time] is being
devoted to technical construction information, understan­
ding and basic knowledge. This has led and continues to lead
to professional and quasi-professional personnel who simply
cannot cope with what should be utilized, and how what they
may select is incorporated into the project work- in simple
terms, how to detail the project.
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These tasks need to be so engrained and instill in the various
staffers that they become SOPs, and actions that are automa­
tically performed. Not in a perfunctory manner, but in a way
that provides or creates the correct information or solution for
the circumstances as they are encountered in the project. This
requires a deep and fully functional knowledge of construc­
tion, not necessarily all inclusive so long as the staffers know
and understand that asking questions is part of the process­
both for the project and for their individual learning.

The cavalier regard for, the general diminution of, and the
relegation of detailing to inexperienced staffers is a cause of
growing concern in the profession. Far too often there is an
immediate, knee-jerk reaction which equates detailing to
CAD operations. CAD may straighten the lines of a hand­
sketch, but with little or no technical expertise running the
mouse and keyboard, the value of the resulting details is quite
marginal-questionable to best! Oddly enough, all too of­
ten without due understanding or any sort of analysis, detai­
ling has been re-classified as the proverbial "necessary evil"
-a pure nuisance!

It has become all too easy to attribute this to, and for what
appears to be, that primarily for cost reasons, detailing is con­
sidered as a real chore, too time and money consuming for
the return- something that should not be allowed to siphon
off production effort hours from the project budget. Few are
looking objectively at this matter, and seeing that the level
and quality of detailing is a direct factor in project cost. And,
indeed , in the overall quality of the completed project. Sim­
ply, the need to convey invaluable construction information
through various hands to the trade worker is minimize, if, in­
deed, it is recognized at all.
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Quality is never an accident. It is always the result of high
intention, sincere effort, intelligent direction andskillful execu­
tion. It represents wise choice of many alternatives.

-Anonymous

From ASCE Manual No. 73

QUALllY IN THE CONSTRUCTED PROJECT

In addition, where any semblance of the design-build [D/B]
project delivery system is used on a project [short of the full­
blown program] this tendency is elevated. The basic thought
is that the construction personnel can and will discover the
gaps, and mistakes, and will "cover them" as normal practice,
and with their perspective all to the good of the D/B process.
However, most good and reliable D/B operations acknow­
ledge, and still remain convinced that complete working dra­
wings enhance their field operations.

For example, the following is a valid and well executed
construction detail [from any actual set of drawings for a pro­
ject in the United States].

This is a rather complex detail, reasonably well executed, that
depicts a construction project condition involving new wall
construction [to the left] immediately adjacent to existing
wall and roof construction.The new wall is to build indepen­
dent from the one existing through the use of an expansion
joint [open space] between them . The edge of the existing
roof is to be re-worked to provide new curb-like framing
to receive the flexible, "bellows" type expansion joint cover
that is to be installed between the existing roof and the new
building wall, covering and closing off the expansion joint
void. This is to be done throughout the entire length of the
adjacent walls [NOTE:This is a detail that would correctly be
called, "typical", as it applies to a long stretch of work and
is not a "spot" detail that occurs in a limited manner or in
isolated locations] .

The most unfortunate part of this detail is that it contains the
indication of work that cannot be executed! Simply there is
no way to install the "Continuous Fire Sealant" [see note left
of detail] under the edges of the "Chase Barrier", when the
barrier is installed between two walls [existing and new] with
just a small distance [varies] between them . What is the so­
lution?

The discussions throughout this book will be similar. There is
no attempt to assess and award an academic grade, of A-, or
C+, etc.. or to compare one detail to another. Rather the dis­
cussion revolves around the success of the detail as a cornmu-
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nication instrument, despite the method or technique used to
produce them, the type, complexity or size of the project, the
type or size of the professional office involved, and so forth .
The effort is toward showing the good and bad points of the
individual detail, in isolation from its project companions,
and as an instructional tool to guide readers to increased awa­
reness and understanding of how to produce truly quality de­
tails in their projects.

The application of mechanics to detailing is both the oppor­
tunity to resolve a problem [anticipated or real], to meet your
analysis of the situation and to convey your solution to the
constructors. It is your opportunity to depict the solution or
configuration as you see fit to meet the circumstances of the
project. These applications are individual and personal and
should not always be perceived as circumstances addressed
by standard [stored and retrievable] details [see later discus­
sion I. It is most certainly as creative any basic design and as
the scope and circumstances may be more limited it is still
an essential contribution to the success of the project overall.

Good detailing enhances and produces good projects- tho­
se that meet the faithful production of the approved design
concept.

The need for "creative detailing" is nota quest for an oxymo­
TOn, but rather a function commensurate with theeffort made
in thedesign concept- project success requires both!

And in that, for other than standard details [used repeti­
tively] It can be said that details are much like snowflakes
in apocryphal Folk Theory- "No two are thesame"
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Fig. 1-4

An example of a typical "end result". As noted in the text this drawing is not perfect,

but still is a good example Iif corrected! I of what is needed and required, overall, in both content and execution of all details
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PERSPECTIVES ON DETAILING [fromvarious sources]

Detail work: Dealing with the details can be annoying and
troublesome.
Yet details are what make life [and projectsJhappen.

Those who consider themselves too important to be bothered
with the details will likely end up being brought down by the
details. Certainly it's important to look at thebig picture, and
paying attention to details will put you in a position to posi­
tively influence thatbig picture.

Details are notalways fun andare rarely glamorous.

Taking care of thedetails isoften justplain hard work. And it
is in thatwork thatvalue iscreated. In tending to those tedious
details, you make possible all sorts of exciting and desirable
things.

Each little detail may indeed seem too small and insignificant
to be worth the trouble. But when you stand back and look at
all those little details puttogether, theview can betruly magni­
ficent. Little steps can take you on big journeys, when you are
focused and persistent.

Value, appreciate and work on thedetails, and with them you
can build anything.

- Ralph Marston
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"Detail Drawings". The definition and detailing of the idea
into good workable design therefore depends on drawing asthe
principal modeling technique.

A vital element of the process is theability to identify and de­
fine progress; thedetailing of the idea not only allows the de­
signer to record development but enables clearer articulation
of the results. This role in establishing the progression of the
design gives the drawing a fundamental influence in both the
refinement andtheconstruction, andalso enables prediction of
future performance. Detailing's role, then, isdouble-faceted in
illustrating the desired underlying construction and in depic­
ting thedesired refinements of thedesign concept as it appears
in thecompleted project.

This ability to specify size, scale, andshape prior to actual buil­
ding or manufacture is common practice today. However, in
thelater eighteenth century it was an important stage of deve­
lopment which was to have a major influence on theplanning
andorganiwtion of construction.

Examples show how an idea is detailed and how annotations
are used to give specific information to assist in manufacture.
The incremental nature ofdesign isreadily detectable in draw­
ing, separating theprocess of trial anderror from building and
manufacturing and acting as an accurate and efficient model
for change anddevelopment.

The drawing isthescaled-down clarification ofdecisions alrea­
dy made, which enables thearchitect andengineer tosimulate
what is eventually produced. This original need to mark out
the different parts of a proposed building and their relative
positions brought about the now obvious use of reduced scale
onto an accessible flat surface. This ability toexamine through
drawing thus reduces and simplifies the numerous decisions
that must bemade. "

- John B. Richardson, FISTC, FSIAD

Northbrook College, ilK

Vol.2, Encyclopedia of Architecture
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THECONTEXT

Direction and Intent
Forthrightly, this is a book about "detailing" - the craft; the
skill; and the process - and not about individual or collec­
tions of details in and of themselves.

This discussion has been written specifically to steer a course
between other books . In that, it is not:

- A discussion on the content, methods or materials of
sample/generic details [construction materials, etc.]
The incorporation ofstandardization into the process.
Discussion on the basic underlying approaches and
principles for resolving problems via detailing.
"near-perfect" details- not so much in content as in
presentation using printed lines, and extremely crafted
drafting, for a concept of perfection, and artificiality,
that is really not the aim of detailing.
An array of ready-to-use information about critical
building details that can be merely selected and directly
applied to any project.

NOTE OF CAUTION: The author makes no recommen­
dation or indicated use for the details in this book. It is
advised that only the greatest of care, understanding and
appropriate modifications be used in the event a reader
determines that a detail, presented here, is usable directly for
similar project construction situations.

Fully respecting the expertise, time, thought, and effort con­
nected with those other books, it is felt that some different
perspective is needed, based on what is not happening in the
academic effort, and only begrudgingly in many professional
offices.

The primary reason here is to assist students, and new or pro­
spective professionals land even experienced professionals]
in approaching, developing, fine-tuning and utilizing their
understanding and knowledge of, and skill in detailing the
architectural portion of construction projects. It is intended
to be used as a basic guide for the development of details­
which commonly number in the hundreds or even thousands
for a single project- within the context of the needs of specific
design concepts. With the considerations noted here, added
professional advice or consultation and project-specific infor­
mation, proper and productive detailing can be achieved.
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The construction details in this book have been selected solely
to help the reader to see, understand, and duly consider the
problems that are most likely to occur. Information presented
shows how to detail various conditions for various building
locations and systems- Le. roofing, cladding, interior parti­
tions, etc. Anyone detail, it must be remembered, is a single
instance among many solutions that could be utilized . Their
inclusion here is to show mistakes, erroneous depiction, mis­
perceptions and the possibility for varied solutions that archi­
tects commonly make and seem to repeat far too often.

The material presented in this book should only be consi­
dered and used as a generalized and generic supplement to
normal, competent professional knowledge and judgment.
This is because there are an unlimited number of variations of
any basic detail to fit the requirements of a specific building
project. In addition, factors outside the limits of a particu­
lar detail, such as structural loading, climate, and occupan­
cy conditions, may impinge on the detail's performance or
on the exact method of construction. Therefore, it should be
remembered that the illustrations herein are merely sample
details, single representatives of the innumerable solutions
that have been or could be applied to the specific situation
or condition. The shape, form and extent of the details and
accompanying data have been compiled from well-regarded,
professional and most authoritative sources. They are not in­
tended as random pieces of a patch-work quilt!

Consider working drawings as a "collage", made up of several
hundred interrelated vignette "snap-shots" [called "details"]
which show the make-up of various areas, sections, pieces, and
portions of the work, all of which are necessary parts of the
completed entity.

They use clearly drawn graphic details, accurate, to-the-point
information is given to help the reader coordinate a detail
with other parts of the design/building, specify materials, and
develop a personal layout if necessary. In addition, the fact
that many of the details were produced using manual drafting
procedures and techniques should not distract from the infor­
mation, format, and overall concept of the detail]s] . The me­
dium of production is irrelevant to the value and credibility
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of the detail, and the information its compiles and conveys. It
is only where the production techniques get in the way of the
drawing and information, and disrupts clear depiction and
communication, that concern is justified.

Successful detailing involves the Design Concept appropriate­
ly DOCUMENTED for prompt and proper COMMUNICA­
TION useful to thefield personnel

Overview
The essence of architecture, good and bad, comes first in the
design concept- the idea, inspiration, or calculated deter­
mination about the function and appearance of the project.
This concept can be beautifully expressed in a drawing- a
rendering done by manual drafting or by the astute mani ­
pulation of the computer. Either way, the design concept re­
mains static and frozen in that state until it is moved along
toward execution.

In the eyes of many, both inside the profession and in the
more aware general population, architecture is indeed solely
the visible images of the projects- i.e., what is really the visi­
ble tip of the project "iceberg"- the obvious; the recognizable;
the published; the acclaimed with rhetoric of those in autho­
rity as the deciding factor; the unusual, the quirky, the start­
ling different; in part, new configuration not yet understood
but assumed to be proper, meaningful and as desired .

All this is based purely on what is seen, overall, in the com­
pleted project, and noted in various comments and reviews.
Fundamentally, it is the expressions of good I?I design that
"catch the eye" and impress the mind. In that, it is the function
of architectural design that appears to be the sole determiner.

This effort is to expand the understanding about the profes­
sion of architecture beyond the concept of "design-design­
design" [much in the same context as "location-location-loca­
tion" is the foremost consideration in real estate]. It is not to
discard or dispel design as a featured element of the professi­
on, but to look beyond the myopic concept that "design is the
only thing", in regard to architecture. Surely, as the new stu­
dent/professional is promised a professional education, then
the instruction should cover, in correct proportion, the whole
of the various aspects of that profession! Unfortunately in all
too many cases, currently, this is not the case! Emphasizing
design, in proper proportion is one thing; but casting it as the
sole or exclusive driver or consideration is both misleading
and shortchanging to the student professional-
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Architecture involves more, and indeed, is more!

"Concept andimplementation must beseamlessly related if the
built work is to bearchitecture andnotjusta building."

- J. PatrickRand, FAIA
DistinguishedProfessorof Architecture

Schoolof Architecture
North Caroline State University

': .....the actof architecture is notfinished when the design is
done, but when the building is built. However, most students
see, andare taught, thata design is theend product. "

- GeraldG.Weisbach, FAIA
Architect/Attorney
San Francisco, CA

This is why you hear of so few of the individual 88,000+
members of the American Institute of Architects, and the
other 30,000+ architects in the United States [and compara­
ble numbers world-wideJ- it is only the design oriented pro­
fessional ["signature architects" or "starchitects"] who work at
the cutting edge who gain the assorted celebrity and publicity.
They and many of their projects are high-profile, radical/in­
novative in design, subject to high levels of rhetoric, highly
publicized for various reasons, and too often seen as the es­
sence of the profession. But for each of their projects, there is
a host ofother architects and officeswho support their design
efforts, and get them built.

Renowned architect Frank Lloyd Wright is a good example
[among manyJ of one giving proper attention to detail, in
some but not all portions of construction projects. He has
been both saluted, and widely and rounded criticized for his
details. How can this be? His projects were "cutting edge" in
design concepts and in many cases, structural ingenuity. Many
consider his designs to be revolutionary, distinctive, and far
ahead of their times. It would seem to follow that Wright
"must have" been concerned and involved in the details of
each project, to produce work of such regard and stature.

Wright did paid close attention to "details" in his designs, but
apparently ignored, or failed to follow through with many of
them . This matter ofdetail, in Wright's designs, goes to the le­
vel of his personal involvement. He was meticulous in unique
furniture design, exact/rcorrect" placement of furniture, accu­
rate locations and orientations, precise matching of motifs,
unique and specifically designed concrete block [to support
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his design concept), accessories, and the other appurtenances
which served to enhance his concept. Many of these were de­
veloped for a specific project and client and not for general
use. In the main, they were cosmetic in nature- details which
were included to serve as the "correct" [and only acceptableI
accouterrnents for the Wright design concept.

Wright's approach is very typical of the "signature architect"
who places high regard and high value on the visible portions
of their projects. They revel in the details of the eye-catching
aspects of their designs regarding high design, configurations,
finishes, eye-appeal, innovation, drama, etc. Their "passion"
quite often does not extend to the details of construction­
those underlying and providing -support for the more glitzy
portions. But ALL of these are details of construction!

At the same time, the details" for the construction" of many of
Wright's buildings, particularly the houses, have proven to be
quite flawed and on-going maintenance problems- with lea­
king roofs, leaking windows, and structural nuances just short
of collapse. This may be attributable to work that was done
by Wright's "disciples" [his student drafting force]. Although
he closely supervised their work, it is quite apparent that he
was only as diligent as necessary in this, and failed to instill
close and proper detailing in those who were not as skilled
and experienced as he was. It may also indicate his lack of di­
rect interest in the "mundane" details of construction- things
that are not exposed to view, for example, or those things that
directly effected, contributed to, or enhanced his design con­
cept.[Similar to a man in white tie and tails, who has a hole
in the bottom of his shoe! I Seems, though, that the Wright's
clients came of a mind to "put up with" such maladies, sim­
ply because Wright was their architect and his designs, status,
reputation and high rhetoric were highly celebrated- posses­
sion of a Wright-designed project was to be cherished and
nurtured, in spite of shortcomings.

In reality, many times more money has been spent on repairs,
through the years and by various owners [including charita­
ble and historic groups] than the actual cost of the house .
Of course, inflation plays in this scenario, but nonetheless,
the cost of remediation and repair has not been small. Yet
Wright's reputation and prowess remain strong- strong in
support, and equally strong in criticism!

This general scenario seems to be a "perk" enjoyed, even to­
day, by "signature architects" who use rhetoric to overcome
physical shortcomings in their designs and completed pro­
jects. One can speculate on the approaches and techniques
taken to achieve this expertise, but too often the buildings
simply do not "weather or wear" well, or prove insufficient in

3\

some way, which tends to downgrade the overall impression
of the project, and certainly the appearance and function of
the specific area]s] in question. Often such failures, are poin­
ted to as "construction failures" attributable to the lack of care
and expertise by the trade workers who installed the work.
In fact, though, more often than not the trade workers are
hamstrung by detailing that is incomplete, inadequate, inap­
propriate, or otherwise flawed in its concept. The workers are
obligated to erect and install work "in full accord with the
plans and specifications". So if the documentation is faulty,
the resulting work will also be faulty, unless someone reco­
gnizes the problem[s) early, and takes added action to resolve
the potential problems. Case law supports the workers in this
manner since the contractors and workers do not conceive the
details and are obligated as noted.

In the case of MAC KNIGHT FLINTIC STONE CO. v. THE
MAYOR, 160 N. Y. 72, the appeals court heard about a con­
tractor who had performed his work, ':..in the manner and
under the conditions prescribed and set forth in the ".. ..plans
and specifications..."

Problems developed, and remedy was sought from the contrac­
tor. The court found that:

"This is not the case of an independent workman left to adopt
his own methods, but of one bound handand foot to the plan
of thedefendant (theowner). The plaintiff(thecontractor who
appealed) had no right to alter the specifications if the plans
and specifications were defective, it was not-the fault of the
plaintiff, but of the defendant, for it caused them to be made,
and it alone had the power toalter them."

In Wright'S case, a good lesson can be learned . This is that
there are different types and levels of details, to which the ar­
chitect must attend. Wright carried some of these [placement
of furnishings, unique concrete block shapes, accessories, etc]
to an extreme, but was able to please/satisfy the client 's anti­
cipation of a totally Wright-created living atmosphere. This
said, the client unknowingly was also handed a bevy of pro­
blems, which would appear over a period of time [leaking
roofs, structural inadequacies, etc.]. These would take more
effort [than moving a chair] time and money to resolve- but
still the clients remained Wright advocates.

Most ofWright's peers, and architects both then and now, fol­
lowed other courses. They attempted to present their clients
with substantial and reliable buildings, first, and then if as­
ked, provided interior design services. Most got close enough
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to their clients to understand them and to be able to ascertain
the client's true wishes and then converted these into project
features. Where done, this is a crucial exercise, and results in
accurate and proper programming. However, this is extremely
difficult to do in a corporate environment, where the perso­
nnel are reflecting corporate and not personal tastes, ideas,
criteria and demands.

Nevertheless, the lesson is that details come in several kinds
or types, and proper attention to each, in its way, leads to a far
better product and one that more closely matches the comple­
te array of client requirements. Obviously, design statements
can and should be made in both the building and the inte­
rior furnishings and finishes. But at the same time, the same
due regard for detail is necessary in seeing that the roof and
windows do not leak, and that the construction overall, in a
portion by portion review, works, functions correctly, and is
time related for long term endurance.

And too, those thousands of others who have viable, active,
productive and successful practices serving their clientele well
with sound projects- well designed and executed. It is unfor­
tunate that there is an impression both in the profession and
with those who know something of the profession that the ­
se "others" are somehow second-class citizens - perhaps not
even worthy of the title architect .

Detailing is much like many other things in life- mentioned
only when it is done poorly, inappropriately, or when it fails.

Vetted out of the academic sequence, it is also relegated [if
addressed at all] to extremely low priority in any professional
or trade publications discussing projects. Even when men­
tioned or shown, the context is more about the "details of
the design [concept]" and not the "details of the concept's
construction".

It is interesting that, on the rare occasion that they are in­
cluded, details in professional/ trade magazines are usually
stylized, artistic, relatively incomplete, short on pertinent in­
formation and largely of a scale that renders them unreada­
ble- why?

In the main, in such publications the few details used are usu­
ally greatly simplified and greatly stylized to present them in
a more pictorial and artistic manner than actual "technical"
reproductions of working drawing, or "nuts and bolts" expres­
sions. While somewhat admirable for some added and more
expansiveexplanation ofthe projects, these limited displays are
often short on information and substance, and certainly belie if
not obviate the true need for, use, depth and value of detailing.
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Certainly this is a malady inherently part ofany "starchitect's"
project review, criticism or rhetoric, While certainly unmenti­
oned much the project detailing is virtually strictly ignored,
or so "taken for granted' by the designer/architect, that it is
never even considered for mention. Some high profile archi­
tects find detailing, for other than the major design elements,
boring and "beneath them"- so mundane they are not worth
their time.

"When I went tograduate school, at Hatvard, I knew how to
detail buildings- my classmates did not! But then they knew
allabout Proust':

- Architect Michael Graves

Commenting on his basic education at the University

ofCincinnati, School of Architecture [1952-1958)

But then this is true for all high design elements- like auto­
mobile designs, fashion creation, etc. where how they got that
way is lost in the "Wow, look at that" aspect.

Regardless, detailing is a valid, necessary, often rigorous,
sweat-producing process that requires high ingenuity, creative
use of materials and system, in-depth construction knowledge
and understanding, and high dedication to the design con­
cept. It is needless to say that the highest of expertise and ex­
cellence in design never can negate the necessity for adequate,
appropriate and careful detailing. The clarion call is always,
"How do we get that done!"

It is the necessity to create communication ofconstruction in­
formation that drives detailing-the process of "giving over"
the designer's wishes to the trade workers [in a form they can
immediately usel] . The function has been around a long time,
as seen before. It has thrived for years from the un-air-condi­
tioned drafting rooms of the early 1900s land before] com­
pleted with drafting boards on trestles or saw horses, incan ­
descent lighting, sleeve garters, eye-shade, and yes, spittoons!
Even to the massive areas of hundreds of detailers, some rele­
gated to entire careers doing nothing but"ogee" gutter details
in the last row in the far corner of the drafting room. Others
still, turning out specific and new details for the ornamental
elements that were not massed produced- still others "fitting"
portions of the project together properly. All of the major hi­
storic names in architecture participated in such work- it is
where they learned their craft and profession, whether they
exercised it directly or saw it well executed in their later design
efforts- no matter their time, era, style, approach, concept,
intention, or result.



CHAPTER lWO - THE CONTEXT

For proper and faithful project execution, the various contrac­
tors, suppliers, manufacturers and workers need a large and
quite varied amount of in-depth construction information­
far more than provided by any conceptual representation. No
project can be built, with any reliability to satisfy any client by
handing the rendering- the concept- to the contractors, etc.
al. There simply is not enough information for construction.

The requisite information is, of course, developed by the de­
sign professionals in their project documentation. And it is
here that the project is created, piece by piece, in the form
of myriad details. For it is those details that convey much of
the information needed for construction- the materials, their
configurations, their connection, their interrelationships,
their attachments, their coverings, etc.

While it is true today, perhaps more than ever that details are
for ht most part concealed in the final construction, in the
1950s design concepts were so streamlined, austere, "clean"
and unembellished that the details were exposed and made
part of the project's appearance. True it was a style that is now
mostly history, but still it was a time that highlighted, em­
phasized and delighted in good, direct and refined detailing.
Concealment today does not diminish this, and the comple­
xity of today's projects really demands such a demeanor for
details.

It is not that details did not exist prior to this time- they did­
but were contained in the simple "that is the way we do it"
mentality- necessity was the primary determination of the
details. Of course, there were far fewer options available as
the market of construction materials was quite small and re­
stricted- i.e., the same type of work and details wren simply
reputed since they were the state of the art information at the
time. An exception, and another direct contributor to inno­
vative detailing was the Empire State Building and the tech­
niques that had to be created, and developed, on the run, to
build that building- in downtown New York City, in a mere
20 months, with 1930s machinery, materials, expertise and
techniques.
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But prior to this project in the United States, and in fact by
the 1920's, a new approach to orchestral design relied on de­
tails. Influenced by the early 20th century work of Frank Lloyd
Wright, a Germany school of architecture began to develop. It
proved to be a major influence from about 1932 until 1984.
The Bauhaus school produced the fundamentals of "modern"
architecture and served to drastically highlight details and
their function as both necessary construction information
and when installed as actual ornamentation of the project.
In 1932 under the strong leadership of Phillip Iohnson, the
modern movement was consolidated into the International
Style of architecture.

The prime movers in the Bauhaus were Waiter Gropius and
Ludwig Mies van der Rohe, as well as Le Corbusier in France.
The major change and influence was felt much more strongly
during World War 11 when Gropius and van der Rohe both
fled to the United States and the Harvard Graduate School of
Design. Here the two became highly if not overwhelmingly
influential and nurtured the international style into the pre­
vailing architectural motif. There was a conscious and deter­
mined direction to break with architectural tradition and de­
sign simple, unornamented buildings. Sleek, straight-forward
building design using glass facades with exterior supports of
steel and concrete for floor slabs and interior supports, the
resulting buildings relied strongly on exposed, but clean,
well-executed detailing- in fact, the details literally became
the ornament of the buildings. As van der Rohe noted, "God
is in the details".

Perhaps one of the more complete expressions about details
at this time Iand sinceIwas expressed by Eliot Noyes,who was
part of the group called "the Harvard Five"· , which included
Gropius, van der Rohe, and others.

"1 think of details in two senses. There are first the details of
joints, connections, the attachment of different materials to
each other, the turning of corners, and the physical relating of
parts of the building to each other. But 1 also think of larger

• The Harvard Fivewas a collective group of architects - John M. Iohansen, Marcel Breuer, Landis Gores, Philip C. Iohnson and Eliot Noyes. All five attended the
Harvard Graduate School of Design between the late 1930's and 19s0's.The students were influenced by the professor Waiter Cropius, a leader in the Bauhaus mo­
vement and the head of the architecture program at Harvard . In 1937, after being forced out of Germany during the Nazi regime, Gropius brought the teachings of
the Bauhaus to the United States. Regarded as one of the pioneering masters of "modem" architecture, he taught "form follows function. " His designs, epitomizing
the contemporary design of clean, simple, nuclear spaces with lots of natural light, used industrialized building materials of the time. All five architects spoke of
him as an inspiration in their work. After the five completed their education from the Harvard Graduate School of Design, they migrated to New Canaan, Connec­
ticut and went on to design a string of modem buildings. Their careers were in pan devoted to building modem homes, creating an architectural experiment in the
suburb of New Canaan, Connecticut.[ 11 The small town was soon nationally recognized for its many examples of the International style of architecture. About 80
modern homes were built in town, and about 20 have been torn down since then . Breuer and Noyes did a variety of other buildings along with the residences. But
it was Johnson who had the longest and most influencital and note-worthy practic eall the way until his death in 2005 He taught and mentored a good many other
architects, who gained some renownwith their work, and had a deep impac t on architecture with hsi outspoken approach. This, in effect carried on the initialori­
entation of the Harvard Five,and the ir decication to exquisite detailing-practical, simpl e, direct, effective and yet beautiful.
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special elements as details- such as stairs and fireplaces- in
which there are of course numerous details in thefirst sense.

In each case thearchitect has a useful andexpressive architec­
tural device. In a way, such architectural details are thearchi­
tecture, butdetails, alone- no matter how thought outorhow
consistent- cannot make architecture. Such details must play
their part in relation to theoverall concept andcharacter of the
building, andthemeans, by which thearchitect may underline
his main idea, reinforce it, echo it, intensify it ordramatize it.

I like details of both sorts to besimple, practical, efficient, ar­
ticulate, appropriate, neat, handsome and contributory to the
clarity ofall relationships.

The converse of this is thatthespectator may observe andenjoy
details, and find in them an extension of his experience and
understanding of thearchitecture. In them heshould beable to
read, orleast see reflected, thecharacter andspirit of theentire
building- as to see theuniverse in a grain of sand.n

- EliotNoyes, Architect
[1910-1977)

The attitude and philosophy that Noyes embraced is, of
course, a reflection of the era in which he and his colleagues
worked.Their designs were austere and details were the "orna­
ment" of these buildings. Hence they took on added impor­
tance for precision and care in concept.

This basic approach is still valid today and can be seen in the
need for such precision in detailing in the work of the signa­
ture architects and the revolutionary designs. But then too,
detailing has been forced into another context and that being
the complexity of projects, overall, and the need to provide
constriction for very unique and currently relevant construc­
tion- that has changed since the era of Noyes.

Therefore, Noyes remains intact and serves to reinforce the
idea and need to understand that detailing is not simply a
production process, but one that is required to both support
and enhance the design concept lby providing the concept in
its true form and intent, often through insightful and creative
detailing). "Attention to detail" has, indeed, taken on a much
broader and more meaningful aspect in today's construction.
This all serves to show that detailing is not the "dark side" of
the profession, given over to wannabes who are short of, or
devoid of design prowess. Also it makes it quite apparent that
the process of detailing is a much more studious and mea­
sured activity- knowing construction methods and materials,
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and with flexible aplomb manipulating and adapting them
to drastically differing project conditions. It is, after all, the
method for controlling the project work, not in a dictatorial
manner 1"You gotta do it this way!") but in a way that provides
the client with dollar value and project features as anticipated.

To control fin thecontext of construction] is to both direct and
guide various actions andtasks, while also to regulate andensure
adherence to a prescribed pattern and path of work that leads
to an established end- as opposed to disjointed, random, un­
coordinated, unfettered, free-lance anddirectionless activities

AlA Document A-20l, "General Conditions of the Contract
for Construction", is widely used to provide the parameters
of construction contacts and work. A-20l provides that it is
the contractor who holds responsibility for the "methods and
means" of construction. This, however, does not extend to
"how" the project will be constructed, but rather to the me­
thods used in executing the generalized scheme as contained
primarily.in the details, other drawings and specifications. It is
well to concentrate on and hold fast to the fact that all of this
information from the design professional must be given over
to the contractor who then determines the exact manner for
the executing of each work item.

Production of Details
It is well for us to remember that there are still thriving pro­
fessional offices that produce their contract documents using
manual drafting methods and procedures . In addition, there
are many others who range widely in regard to computeriza­
tion- not all have the latest iterations of software, and many
do not have more than a single program loaded on their
equipment. Each office and practice must seek its own level
of computer involvement and how it can or chooses to do its
work.

These facts are often lost in the overwhelming discussion of
current work apparatus and methods, but truth be known,
this is a most accurate picture of reality in the professions .

Success in detailing is NOT in machines or software bells and
whistles, but rather it is in how well humans use their skill,
expertise, innovation and creativity ensuring that problems
are solved and proper, usable solutions and information are
conveyed to the field for execution!

Other Distraction and Influences
Standard details, CAD and even BIM influence and all too
easily tend to siphon off creative thought, based on the er-
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roneous assumption that they contain all needed informati­
on; hence, unfettered summary inappropriate application is
fallacious and misleading. The malaise of today is this very
scenario, so ingrained [and readily accepted I in students' and
young professionals' mindsets and techniques that they igno­
re and tend to shut down the very creativity they need for
better solutions, better designs, and indeed, betters "selves"!
It strongly appears that what is being embraced is indeed that
which is undercutting the fundamental intent- better docu­
mentation for better projects! Obviously, the emphasis is in
the wrong direction and giving students and young professio­
nals the wrong set of values.

STANDARD DETAILS

The movements that led to the current circumstances began
rather in conjunction and yet isolated from each other.

Thirty years ago, professionals were always self-pressured to
reduce the time required for document production- and in­
crease profits. Profit for a long time was simply never an issue
openly addressed by "true professionals". Once recognized as
a valid and important issue changes developed. This was part
of a change in service to clients who were making increasingly
restricted demands for speed in the entire design-documenta­
tion-construction sequence. Both time and money were heavi­
ly involved. Most of the clients had major concerns about the
"cost of money", i.e., the interest that was required for money
borrowed for construction [periodic payments due the con­
tractors during construction required owners to have funding
to cover this in place and ready for use- hence the "construc­
tion loan" concept and the interest required on such loans] .

Reduce the time for overall project time [i.e., reduction of
time in each phase] and you reduce the cost of the funding
required. That demeanor brought about a new time frame
approach and an era of composite drafting, scissors drafting,
photographic reproductions and off-set printing of working
drawings, and the drive to establish a litany of standard de­
tails [in some formatJ which can be drawn upon for re-use,
"at the drop of the hat" . All of these efforts, and others were
worked side-by-side to see which best fit the office operations,
and which produced the best value documents. Anything that
could be done to reduce the amount of more time consuming
manual drafting was considered.

Computerized drafting was on-line but in its infancy, and evol­
ving through the early fascination as primarily a design tool to
the point where it was almost devoid of programs directed to­
ward document production. Of course, the burgeoning proli ­
feration of both hardware and software made decisions for the
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professional officeeven more complex and difficult. There was
need to compare financial capability with production, and the
offset between lower production time and costs as compared
to the investment in the computerized system.

Even before the emergence of CAD began approximately 30
years ago, there was the start of fundamental and major cul­
tural changes in the practice of architecture. This new attitude
impacted how work was done, the value of work, the use of
fee collected, the shifting of production hours, and a gene­
ral attitudinal change disregard how practice could be run .
For the many generations and centuries prior, architects and
their counterparts created highly detailed drawings for their
projects. These documents were both extensive and extremely
minute as to content- they approached artistic masterpieces
in execution , as draftsmanship was a highly skilled attribute.

There were, for that matter, little that was "standard produc­
tion" - most all was custom produced for each project. So to
achieve the look desired or the construction required, the de­
tails had to be highly developed and very carefully done. De­
veloped over the years, the drafting skill reached a zenith in
the first half of the 20th century. Expanded development and
World War II served as catalysts for faster production of dra­
wings, and highly abbreviated construction periods. Pre-fa­
brication was the development in the construction field with
standard details being one of, if not the premier, the develop­
ments on the design and drafting side. Also, the final analysis,
there was an enlightened business sense in that design profes­
sionals were not on a plain above others and certainly were
fully entitled to full profit margins when ever possible.

Additionally, there was a growing trend toward specialization
in practice, wherein an moved from a general practice [all ty­
pes or buildingsJ to one where a substantial part of the work
was in one general of work- i.e., school, or health facilities,
for example. In this changed atmosphere it became more and
ore obvious that a single detail would stand up to use in any
number of projects without imperiling the design concept, or
intended function. While toward the more mundane items,
chair rails, guard rails, display board "chalk trays", etc. were
fodder to standard detail use. There was nothing in these and
similar items that were so distinctive as to require re-detailing
for each project . The only problem was the judicious use of
them, so when a unique project did come along it was not
allowed to become merely another project in the office, when
special attention to detailing was really required.

By the late 1950s or so, some firms began the practice of re­
using details from one project to another. This was easily
done, as the projects often were not related and the work was
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not exactly the same. The immediate reaction ofthe progressi­
on was that the principles of the firms were unscrupulous and
highly unprofessional- one simply did not use the work done
for one client on the project for another. Each project HAD to
have its drawings re-done specific to the need!

CAD facilitated and enhanced the use of standard details
what with electronic storage of information [no longer need
for file cabinets, reproduction equipment, etc.]. As CAD evol­
ved into an every day instrument, so too the reusable details­
it moved from , albeit reluctantly from "unprofessional" and
"unethical" [and the disparaging name of "factory"] to nor­
mal, routine SOP.The practice persisted and quietly remained
and indeed grew into what is today "standard details"- those

CHAPTERlWO - THE CONTEx r

reserved for innocuous, mundane work that is not in need of
specific project parameters and where drawings can be apro­
pos to any project- or a series of project.

The use of standard details is now a common, widely used
and viable practice but one that requires careful monitoring
and disciplines use. Granted many items of construction are
very mundane and routine, to the point that their depiction
need not be created anew for each project. However, circum ­
stances on each project do vary, and it is fallacious to think
that standard details can merely be included off-handedly,
and without the requisite "made to fit" effort, where ancillary
conditions are changed.

EXAMPLES OF DETAILS THAT CAN BE MADE "STANDARD"
The items listed are some of those that are often repeated from project to project because there is no particular
project requirement to make them more specific or different. While certainly not unimportant, these items are
more mundane, not subject to design concept influences, and represent manufactured or fabricated items
produced by mass production [not custom built for a specific project] .

HM door frames; in various wall types
[CMU, gyp, etc.] and widths

Bollards/pipe guards
Overhead door mounts
Stairs;

Interior/exterior
Steel, concrete, wood
Tread-riser, landing dtls
Stringer closure to wall
Handrails- stringer or wall mount
Applied floor covering
Nosing; abrasive

Curb/sidewalk: ramps
Parking block;
Stripping;

Parking stall stripping
ADA
Interior aisles

Toiler partitions;
Layout
Std stall; std ADA
Hangers/bracing!ceil bulkheads
Accessories in room; mounting heights
Recesses

Concrete joints
Thresholds/transition strips at change

in floor covering

Wall base; vinyl, wood, ceramic tile
Set-on
Coved
Straight
Recessed

TerrazzojTile setting systems
Applied floor coatings;
Resinous
epoxy
carpet
tile- ceramic, quarry
sheet material
Casework; counters, worktops

Cubicles; layout, equip
Recessed cabinets for equip [FEC, etc.]
Roof accessories;
Curbs
Hatches
Reglets
Coping
Flashing
Fascias
Millwork; running trim [chair rail, coves,
dentils, base, crown mold]

Civil engineering items such as curbs,
head walls, rip-rap are examples.

Fig. 2-1

A short [partialj list of details that can be typically set up by an office as "standard" details, stored and re-used from project to project.
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It is likewise most fallacious to think that entire projects can
be properly detailed by merely using just a wide selection of
standard details. Everyproject presents its own set of circum­
stances that require special and specific attention in the de­
tailing process. To force a design concept's execution by only
using standard details is ill-conceived and will likely fail to
meet the requirements of the concept and the client. Detai­
ling should not drive design but rather shall support, show,
explain and elaborate on the specifics of the design. Where
proper and in accord with project demands, standard details
MAYbe used.

Standard details assist and augment good detailing skill- they
DO NOT replace it!

In the past, offices have created their own cache of details,
in various formats, for re-use. Their direction was to reduce
production time by eliminating drafting for some items and
work. Hence the system of retrieval and re-use of details cre­
ated once, and stored for repetitive use. In the late 1960s and
the 1970s, this was seen as a revolutionary direction and pro­
gram and one that surely would make a drastic impression of
the documentation process, by reducing time-for-effort. This
was a time of increasing concern over the levels of professio­
nal fees, and the low levels of profits in offices. Really it was
one of harbingers of a proliferation of changes in professio­
nal practice, aimed at reduced liability, increased profits, and
timelier document production [the latter two elements tied
together] .

Some offices saw it more fitting to create a bevy of "construc­
tion parts" or modules, which could be retrieved and re-used,
but in different context and formats, as well as being mani­
pulated to meet new and varied conditions. The increasing
use of CAD in the documentation process hastened the use
of such details- full standard details and modules. Electronic
storage was, of course, even cheaper and far quicker on the
up-take and the process of inserting the material into the new
set of documents.

In the beginning, for example, a firm in the mid-west saw a
large part of its work load in the relatively small school addi­
tion, 2-6 classrooms [some even done to one classroom] with
perhaps a locker room or wash rooms. The projects, done for
different local school boards often adjacent to each other, were
such that "standard details " could easily be used, without any
stigma or comment. They depicted assemblies and materials
that no one really cared about- they were not design elements
per se, that impacted the image of the project . The materials
and systems involved were sound and well manufactured by
reputable companies. It was merely that windows, bar joists,
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chalk boards [and their trim sections including chalk try] roof
deck, toilet partitions, doors and frames, etc, all were "similar'
and in fact, suffer no loss by being identical!

Since the various designs varied mostly by design and layout
and not by construction, these details were easily applied in
their various locations- no problem. Some of these details, in
fact, were merely bound into the specifications book [since
photographic and or other copying means were not yet inven­
ted that allowed for direct incorporation into the drawing­
that all came later].

The basic rationale, once you get beyond the implications of
being unprofessional, is that a sound product selection can re­
main and certainly is fully reusable in similar circumstances .
There was/is no need to reproduce the drawing, via any me­
dia, time after time. Concrete curbs, railing details, stairs,
etc. all need perhaps some new information but in the long
run could be incorporated with little if any revision. Indeed,
there are numerous items that fall into that general range of
details- and most especially where the practice does a lot of
work within the very same type of project/building.

Of course, due caution and acre need be taken to ensure cor­
rect application, avoiding irrelevance and inappropriate use­
and with proper modification and added information where
needed. Not all of this however, can or should be open to un­
fettered and unmonitored usage.There is a need to re-evaluate
the detail and it's fit into the current project scenario. Details,
always should be perceived, and developed to fit to the pro­
ject- not the project to the details. Certainly no design con­
cept should be sacrificed to the fact that there were no readily
available details to satisfy it, so the concept was modified to fit
what was at hand. Here we again define, unprofessional, if not
unethical, and certainly will raise the risk of client disapproval
and criticism- at a minimum.

Even today, many, many offices are computerized but with
limited capacity because the cost of new machines, and even
new software are too costly. This applies not only in actual
direct costs, but also in time for training of staff, transition
to new methods while maintaining project production sche­
dules, etc. Often introduction of new software is a major dis­
ruption to office operations and production.

It is nice, comforting and perhaps far too naive to think that
there is an irreducible amount of time available for the re­
search, development and refinement of a detail. However,
though, this still is true. BlIT there are, now, far too many
"other " considerations at play that force solutions on a qui­
cker but more risky time line. Certainly, even without these
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"added" considerations, the peculiarities of the current ar­
ray of projects causes deeper research and a greater than ever
demand on experienced recall to find solutions, post haste,
which are both creditable and operative- also within budget!
The simple truth, in detailing, is that you cannot allocate a
fixed number of hours for a specific type of detail, and use
that factor repeatedly. Project factors vary too widely and too
often to allow the time to be codified.

All these combined has re-configured current architectural
practice so it utilizes a lot of details that are "quick grabs"­
tried and true details, directly reusable, or slightly modified
and re-used. This occurs both for the convenience [why re­
draw mundane details continually?] and for budget reasons.
These "grabs" take a minimum of time, and hence allow more
of the allotted hours to be used on other more complex de­
tails, or even other documentation tasks.

This, however, requires an experienced head leading the ef­
fort, so inappropriate and improper detailing is not the re­
sult, whereby information totally unsuited for the project is
sent out.

There should be no misconception, however, that this proce­
dure is "detailing". It is not!

This is merely re-using what another skilled person has deve­
loped, The selection and "use" of standard details is simply
applying the information- it is not analyzing problems, or
creating and developing appropriate solutions through use of
a true skill in detailing. There is a vast and very important
difference between these two aspects.

The new other considerations are, for the most part, non­
technical, and tend to be driven not by the expertise of the de­
tail, or its innovative solution, but by administrative aspects,
which all too often do not take expertise, engineering prowess,
or appropriate problem solving into account. Simply spoken,
despite what managers may want or demand, some things,
problems and situations require more time for in-depth inve­
stigation and correct resolution.

But, not to beat a dead horse, it is really true that it takes a peri­
od of time-jthat is virtually impossible to define or quantify]­
for the required research, material selection, configuring, and
"visual building" of a detail, whereby a problem is identified
and then fully and properly solved. How does one quantify
that process, without an artificial deadline, i.e., "When you
expend "x" number of hours, we will use whatever you have
then"? Certainly, this is a most ill-advised course, and not the
best criterion for correctness, prudence, and successfulprojects.
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Innocuous: A detail that is commonly and repetitively used,
and can be applied to a specific project with little if any mo­
dification; a curb detail for example, or toilet partition details .
These, primarily are details which are stored [manually in
files, or in computer libraries] with the specific intention that
they do not need to be redrawn for each project . It is not that
the work involved is minor or inconsequential, but rather that
it simply does not rise to the level where new and innovative
solutions are required.

The fact that these categories exist is not the precursor for as­
sessing what effort is or is not required to produce or incorpo­
rate them in the contract documents. Obviously, a new, unique
detail will take more time, thought and effort, than ensuring
that a standard curb detail is appropriate for use. Again, it is
really a matter of caring, and "attention to detail" on the part
of design professional or drafter. In the latter case, if the detail
is used too "quickly" without due consideration, it may prove
improper where it does not reflect the current project intent or
circumstances. This is directly akin to having portions of a pro:
jectspecification Section which are irrelevant and do not apply
to the project. These both are maladies that the professional
must be careful of, since incorrect or irrelevant information
can lead to project problems and confusion, unnecessarily.

There are, unfortunately, precious few books, or other instruc­
tional aids, which address detailing, and the approaches to
it. Many "drafting" books do not even mention detailing as
a separate activity; some allude to it as merely another type
of sectional drawings, with no other in-depth explanation or
expansion. Both of these concepts are ill-conceived and erro­
neous, in that their net result is the off-handed minimizing of
the detailing process. Yetdetailing is the very process by which
the design professionals convey their thoughts and solutions
for specific construction directions and requirements to the
contractors, and their trade personnel on-site .

With the terrible confusion, excessiveawards in lawsuits, and
general liability insurance malaise during the1980s, many
professionals sought to divest themselves from all things re­
lated to the actual project construction. Their view was that
it was this phase of work where their liability was highest ,
and where reputations, time, and profit were imperiled. There
simply was too much risk for the return; too much liability for
the grief involved in getting things right. In this climate, came
the professional practice configuration that limited its services
to the production of "plans and specifications"- taking no
part, whatever, in the actual construction process. Of course,
new chaos erupted as projects were manipulated and mutila­
ted- changes made without proper understanding, and with
a high level of client dissatisfaction. The "abdication" of the
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design professionals [which still exists to a fairly large degree
today] brought no real solace, and still stained reputations
and caused legal entanglements. While working drawings [in­
cluding details] were still of professional quality, there was no
recourse where questions and divergent conditions appeared.
With no input from the professionals, the owners and con­
tractors were left to manage and resolve the situations with
their resources and perspectives, which often were at odds
with each other, and more importantly with proper execution
of the project work.

Included as part of this "reduction of effort" mentality, on the
part of the professionals, came the regeneration of the thought
that the re-use of drawings- particularly detail drawings- was
another and valid way to reduce production costs, while still
providing satisfactory service to the client and project. After
all, it normally required about 40% of the professional fee to
cover the cost of document production. Anything that could
be devised to reduce time, and hence the cost, was now open
to discussion .The perception was that a great many very com­
mon and mundane portions of the work really cross project
lines, and are repetitive in nature. In that light, there was no
need to re-create the detail specificallyfor each project. For ex­
ample, a concrete curb detail can be re-used numerous times,
on different projects, without any adverse impact. That detail
contributed no new or added design feature to the project- in
essence, the owners of the various projects would not care,
at all, that their curb was constructed in the same manner as
curbs on other projects.

Oddly enough it has not been that long ago that such a prac­
tice, as "standard" or repetitively used details, was considered
to be most unprofessional, if not patently unethical. It was
perceived to be an ill-advised methodology for reducing costs
in the professional office, and scorned as a way that short­
changed one's client- a highly unprofessional practice! Firms
that used this method were declared to be "factories" in the
most disparaging sense of the word . The thought was that the
documents for every project needed to be unique and spe­
cific to the project at hand; that was, indeed, the "professio­
nal way!" But tighter time and money budgets that began to
impose on professional process prevailed, and increased so
more liberal, enlightened minds began to ask questions and
find new answers. An evolution occurred which slowly allo­
wed for more and more use of the bank of details that were
stored in offices [in various forms and formats] for retrieval
and re-sue. There should be no illusion, however, that entire
projects can be built using nothing but standard details. Eve­
ry project contains numerous conditions, which require new,
unique, and specific thinking, and information, which is not
available in standard details, and "canned" information. The-
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re is merit in the standard details when they are controlled,
knowingly used, applied judiciously, and modified carefully
[if necessary], for mundane and rather generic work.

There is virtually no reason, for example, for the sidewalk/
curb detail to be so unique and different, project to project,
that we cannot use one detail drawing, on a repetitive basis.
Would any client care, or complain over this practice? Chan ­
ces are, not . The list of similar detail situations is long- usu­
ally involving the innocuous, common work which is both
needed and repetitive by nature, and which has no direct posi­
tive or negative on the project scheme, design, appearance, or
function . But one aspect of such details remains the verysame
as for newly developed, unique and specific details- they all
MUST be proper, and fulfill their intended purpose!

\

Over the last few decades, a drastic reversal of this thinking,
coincident with, and propelled by the development of CAD,
has produced a stronger and wider development and use of
standard details. The primary impetus was to develop and
draw the routine and mundane items- those innocuous and
"common" items that really need not be changed or made
unique on each and everyproject. In using the system of stan­
dard details, it is incumbent that they be generic, yet com­
plete, accurate, and possibly quite flexible. The latter would
allow for minor to moderate modifications while still using
the basic detail.

Certainly, the use of standard details remains as a viable
program- and, it may well be increasing in use. There are a
number of sources of good details, including the collection
of details that most offices now have developed and retain
in their "libraries". Numerous books have been produced, at
various junctures over the span of years, which depict sound
detailing and good execution, in differing formats. For the
most part, the books were aimed at professional needs pre­
sent at the time of their writing. All of them, though, present
typical standard details, as well as good drafting procedures
for students and young professionals . The precise direction
of each book is contained in the text, and each has a speci­
fic intent and audience in mind. As with all arrays of similar
books, each book has a slightly different direction, motif, or
methodology in' it, not so much for the sake of appeal as for
clarification and explanation. Almost all of these books warn
against unfettered use of the details, without careful evaluati­
on for appropriateness, etc.- others let this point be discove­
red by the reader.

Hence, one prevailing problem or situation remains- in
the detail books, and indeed with all standard details- the
way in which the details are incorporated into new project
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contract documents. While the details can be traced, scan­
ned or otherwise reproduced and used in the actual contract
drawings, there is a distinct need for some evaluation and
adjustment. A small portion of the details can be utilized
directly without some sort of adjustment, adaptation, or re­
vision . A very experienced and discerning eye is needed for
this evaluation. In most cases, there is a need to change the
production items, such as line weigh, notation fonts and
sizes, material symbols, etc.
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Some of these items change officeto office; some are regional;
some direct contradictions of standards. No firm pattern is in
place, which necessitates a review and adjustment. This incor­
poration of standard details, from many sources, can entail a
good period of time, and effort in "re-manipulating" the nu­
ances of the detail. Do line weighs match those in the project
drawings? Do notation fonts and sizes match? Do style oflay­
out match? Do material symbols follow the standard already
established and used?
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Fig. 2-2

Chart outlining how standard details are properly developed
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This is necessary since very few offices tolerate the production
ofdrawings with a very divergent look. Most prefer, or require,
that drawings give a professional appearance that only one
person produced the entire set [reality of course, tells us that
a number of people are involved using similar/same tech­
niques] , The ability to be very uniform in production is, of
course, enhanced by the use of CAD- but even here there is a
need of adjustment often items.

More importantly, the content and context of the standard
detail must be assessed. This is to ensure that the construction
materials and configuration shown are correct and appropri­
ate for the construction anticipated for the project in que­
stion . Simply put, one is strongly advised that direct "unre­
touched" use of standard details is extremely risky, and most
improper. While the source of the detail Is] may be sound lit
is difficult to impugn any fairly reliable source who has no di­
rectly related project information], there has been no project
information given the author of the standard detail, so there
can be no direct correlation to current project construction.
Hence, a need to "proof read" the standard, at a minimum,
and perhaps heavy revising where necessary.

Still, overall, there can be a saving of time land money] by
using standard details. If takes a period of time for staff to
understand and accommodate the system, but once done, the
standard details can be a very successful production tool.

The use of standard details is a fairly common and viable
practice but one that that requires careful monitoring and
disciplines use. Granted many items of construction are very
mundane and routine, to the point that they need not be cre­
ated anew for each project, However, circumstances on each
project do vary, and it is fallacious to think that standard de­
tails can merely be included directly or off-handedly, without
the requisite "made to fit" evaluation and effort, where ancil­
lary circumstances and conditions are changed .

In the past, offices have created their own cache of details,
in various formats, for re-use. Their direction was to reduce
production time by eliminating drafting for some items and
work. Hence the system of retrieval and re-use of details cre­
ated once, and stored for repetitive use. In the late 1960s and
the 1970s, this was seen as a revolutionary direction and pro­
gram and one that surely would make a drastic impression of
the documentation process, by reducing time-for-effort, This
was a time of increasing concern over the levelsof professional
fees, and the low levelsof profits in offices. Reallyit was one of
harbingers of a proliferation of changes in professional prac­
tice, aimed at reduced liability, increased profits, and timelier
document production [the latter two elements tied together] .
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Some offices saw it more fitting to create a bevy of "construc­
tion parts" or modules, which could be retrieved and re-used,
but in different context and formats, as well as being mani­
pulated to meet new and varied conditions. The increasing
use of CAD in the documentation process hastened the use
of such details- full standard details and modules. Electronic
storage was, of course, even cheaper and far quicker on the
up-take and the process of inserting the material into the new
set of documents.

None of this however, should be open to unfettered and un­
monitored usage. There is a need to re-evaluate the detail and
its fit into the current project scenario. Details, always should
be perceived, and developed to fit to the project- not the pro­
ject to the details. Certainly no design concept should be sa­
crificed to the fact that there were no readily available details
to satisfy it, so the concept was modified to fit what was at
hand. Here we again define, unprofessional, if not unethical,
and certainly will raise the risk of client disapproval and criti­
cism- at a minimum.

Once the standard detail is refined and finalized [perhaps
even "tested" and proven in the field- with suitable feedback
and adjustment if necessary] it is ready for "storage" usually
in computerized form. In years past, paper or tracing copies
were kept and filed, retrieved as needed, and copied into "sti­
cky-backs", which were then applied to the tracings for the
project. In any event, it stayed put until called-up, retrieved,
replicated, and incorporated into the documentation of a
new project. There is no deterioration, per se, but some infor­
mation or technique could be somewhat obsolete Irequiring
upgrading] or may require slight one-time modification to
meet a particular "need" in the new project . Fundamentally,
though, the details can survive, as they are. With that, they
"retreat" back to its computer home/library, and waits until
next time.

Summation
The information, techniques and methods contained in the
examples in this book, are representative of those in common
use and have been compiled from many sources including va­
rious professional offices, industry standards, building codes,
manufacturers' literature, and technical reference books. Eve­
ry effort has been made to present reasonably accurate infor­
mation; however, it is difficult to ensure that all of the infor­
mation given is entirely accurate and the possibility of error
cannot be entirely eliminated.
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INTRODUCTION

Two identical art prints are available, but they are to be treated
in two different ways. One will be treated as a finished item,
mounted in a suitable matting and frame, and hung on the
wall- finished; done; in needof only periodic dusting.

The other is to be fabricated and cut up into 1,000 pieces so
that they can be boxed, and sold as a jig-sawpuzzle. Here there
is a need to take the picture from its current overall configurati­
on, and re-fashion it into another form that is then made fully
usable, but in another form that has to be re-assembled to be
usable, viewable, and understood. In total by anyone.

Now looking at building construction, reality tells us that the­
re is no way in which we can ever receivea finished building­
like the first picture above- and merely set it in place and use
it immediately. Of course there is no way to transport such a
structure, and really even to do that we must provide some
other services and work to get to the place that is built and
ready for transport.

Looking at the second picture, but in a reverse sequence, we
can "build" that picture by merely fitting the various pieces
together in proper sequence and location so as to produce the
picture we started with . This, believe it or not, is closely akin to
the construction process.

In architecture and construction, the overall design is created
to meet the goals and program requirements ofthe owner.This
creates the basis for a concept- an idea- about how the facility
can be built, and what it will look like when finished. Notice
that here there is a gap between the initial idea/concept, and
the finished product. As noted above, we cannot physically fill
this gap with a finished project, bought off of a store shelf and
merely transported to the site.

But, in the same manner that we "build " the jig-saw puzzle
into a complete and whole picture, we can construct and build
the structure into a whole, complete and usable facility by pla­
cing an innumerable series of small portions of construction
together-fitting them properly; attaching and applying them
as necessary; and creating the whole project out the various
pieces.The finished project-building, facility, structure, etc.­
will truly be the "sum total of its parts"!

The "parts", or portions of construction are developed and
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built in accordance with a series of drawings, augmented by
written information- the overall working drawings and spe­
cifications for the project. Except for the very mundane and
innocuous features of a project, these are highly specific in­
structions and directions, for the construction of the particular
project, created by the architect for conveying to the trade wor­
kers who work on the actual construction.

Within the set of working drawings these portions of the pro­
ject appear as myriad smaller drawings called, "details"! The
"pieces" are fashioned in the actual construction, in real size,
to erect the completed building- safe, usable, and in keeping
with the project program .

Every completed architectural and construction project is the
result of an unusual sequence of events. This sequence or pro­
cess includes fitting and piecing together a plethora of widely
diverse pieces of construction information, seemingly quite
random and isolated one from the other, into a new entity- a
building or other structure ready for occupancy and use! The
very explanation of the process shows the conversion of con­
cepts, ideas, designs, other intangibles, and pertinent informa­
tion into real or actual items, and their subsequent combinati­
on into a full-size, piece of real property.

Detailing is not new; not a technology that IS Just now
emerging. It has been around as long as construction has been
organized- from the time of immerging civilizations in Gree­
ce, Rome and Egypt, to biblical times, to Gothic and all eras
of architectural design and development. Despite changes
in construction methods, techniques and materials, and the
designs/styles of architecture, there is s residual need for in­
formation on the job site. While excited in many forms, it is
still details [following their historic function and pattern] that
represent expression and explanations of how things are to be
built. And in addition, how things ofa rather mundane appea­
rance can be decorated and enhanced with decorative detai­
ling, from carvings, to added features, to coloration by paints,
or covering with other material.

In this, there is no pretense or declaration that detailing isTHE
most important function . It is merely the fact that construc­
tion of the approved design concept is dependent on proper
instructions, directions, and explanations being transmitted to
the contractors . Agood portion of this information- construe-
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tion oriented information- can be depicted graphically on the
drawings and the details. Another large portion is better conve­
yed via the written specifications for the project,

All architects, no matter their perspective and desire, and no
matter the niche they choose or find themselves working in,
need to understand fully and completely, the process that
transforms the design concept for a project to the realized and
occupiable building. This need, on the part of each professi­
onal, pervades the entire process and profession of architec­
ture, and touches every person in the process from the most
junior to the most senior. While expertise, ability, talent, and
desired position vary widely, the most common of denomina­
tor is how the project is moved from an idea or perception on
the owner's part, through all of the necessary phases, until the
project is fully realized.

This process is replete with concepts, nuances, perceptions,
and realities, coupled with materials, systems, and methods
of construction. How all these are dealt with and how they are
combined into proper documentation and actual construction
is the process of architecture. One other requisite element is
the transmittal of continual, accurate and appropriate com­
munication from the professionals to the field trade workers­
where words become hard "facts".

First, the owner/client perceives, envisions, anticipates and
determines the need for the new project . Certain goals or re­
quirements are set out, by the client, which the project is to
achieve. But in addition to this information there is a need for
the design professional to draw more and more information
out from the client. This is the process of programming. This is
the process whereby the design professionals seeks to create a
written statement and formal document, which describes the
project, based on its necessary functioning, and the expressed
needs and desires of the owner, and how she/he expects the
project to both look, and perform .

This program information becomes the basis for the design
concept. The design concept produced through a series of di­
agrams, sketches, and plans, which are aimed at coordinating,
and resolving the often diverse and even contradictory infor­
mation collected in the program . Finally, a concept evolves
that meets the program, in large measure, and is satisfactory
enough for the client to approve it.

So far the project's documentation has been largely writ­
ten, verbalized, and developed into sketched concept which
should intent, but little in the way of specific information.
These documents cannot be used for the actual construction­
too much more information is required, and that information
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must be of another kind which is usable by the constructors.
The design professionals, hired by the client, are responsible for
taking the program information and the approved design con­
cept and refine, augment, and convert this collection of infor­
mation into such forms as make the information of use by the
individual trade worker, on the project site. Here this informati­
on must be quickly read, easily grasped, and properly executed
as actual construction work- this is,yes, a transformation from
"information" to "reality, i.e., actual 'things' at actual size".

To be fully usable the information must be subdivided into
small portions. These drawings of very limited areas of the pro­
ject must be coordinated and produced in such as matter as
will allow the work depicted to be contributory to the project
by being direct indications of how the project is to be built,
and what materials and systems are involved. It is impossible to
depict any size project with overall drawings, which are drawn
at small scale. Following the axiom, "the general Iinformation]
must become specific" .

These indispensable drawings are produced through a process
called "detailing"- and individually, they are called "details".

Perspective on reality:
In the whole scheme of architectural practice and its vast array
of tasks, detailing could be easily dismissed or relegated to a
minor or seemingly inconsequential role. Surely it is not more
important than design; not as important as client relations and
securing new commissions. Surely, it could be perceived as a
"throw around" activity, which is "imposed" on junior staff, or
the "do-its" in the office. But without undue status, detailing
does have a distinctive, recurring and truly indispensable [but
not "supreme"] role in practice. It is given credence by the mere
fact that the best of design ideas and concepts created in the
officewill never see "the light of day", or be a completed project
without at least a minimal detailing effort.

Many professionals and offices have sought all sorts of ways
to extricate themselves from the "demeaning" task- the almost
unprofessional effort of almost getting ones hands dirty in
duties relating to the actual construction process. Repulsive to
some; flatly repugnant to others - but the reality of architecture
to still others. To those who revel in putting building together­
their way of bringing the wonderful design creations to their
final form and to the satisfaction of the client, both initially
and long-term. The cause and effort of detailing is noble- it is
needed- it is part and parcel of the "complete" architect, who
can both envision whole concepts as well as the many "parts"
which make-up the whole of each project.

In the normal progression of creating a set of contract do-
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cuments [working drawings and specifications] for a speci­
fic architectural/construction project, there is a fairly sizable
segment of time Ian entire phase of work!I where the design
professional faces the task of project documentation. This in­
volves providing, augmenting, converting, developing, expan­
ding and making specific the generalities of the preliminary
information, the design concepts, and the artistic renderings .

All of this information must be transformed into graphical
[working drawings] and associated written [specifications] in­
formation, which is fully coordinated, and directly usable for
the actual construction work. In this book, it is the "paying
attention to THE details" that counts. Currently in our society
we deal in activities of "detailing cars", "to detail", "in detail",
"give me the details", and developing "detail persons". But
these move around the periphery of the process of construc­
tion or architectural detailing.

"Attention to detail" is not merely a catch phrase, or motto.
It is and has, for a long time, been a description of a perso­
nal attribute, present in some people. Often this is developed
through the work that the person does or pursues . The phrase
is really an expression of caring about the work, and trying to
excel in execution.

It also indicates, at least in the mind of the worker, that the
work needs to be precise, accurate and complete, to be success­
ful, and fully acceptable to one 's boss and to any client invol­
ved. Ofcourse, this is in direct contrast to a cursory, ship-shod,
arms-length approach where work is done quickly but with no
attempt to ensure its veracity.For example, an accountant takes
great pains to see that all accounts are correct and balanced.
Ignoring or dropping a penny difference, here and there, seems
quite innocent but, over the course of time, this can add up to
an imbalance, which is intolerable.

"A detail-oriented architect optimizes the inborn value and
tenacity to seek and achieve the level of precision and accuracy,
which is short of peifection by only the slightest of margins.
Yet thequest for completeness, and the caring foraccuracy and
correctness is pursued in a quiet, unassuming, and most profes­
sional manner, seeking assistance as necessary [but usually ra­
rely] ashis/her command of the information, material, devices,
and systems are far beyond the level of mere familiarity, but
approach a fullyfluentandfunctional level. She/He is talented,
beyond imagination, in the ability to concentrate, to focus the
effort and mastetjul in satisfying clients with insight, professio­
nalism and expertise".

-Anon,
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Is this a description of Super-person, or of a reclusive Casper
Milquetoast? Neither really- just a rather flamboyant view of
the characteristics that many people carry with them to work
land more than likely use in their home life tool . Note the
many facets to this "person", and how they all combine to
produce work of high quality, which tends to maximize client
satisfaction.

Obviously, there are details in every line ofwork, but the phra­
se really reflects more about how a person deals with informa­
tion or techniques while performing the tasks. Most work can
be done, in an adequate manner with relatively little regard
for detail. This quite often is satisfactory, but may be less than
desirable in the long-term . Dealing with detail and resolving
"loose ends" and other problems tends to provide a better,
longer lasting product, and a higher level of client satisfaction .
Adding "exactness" aids the effort.

In architecture and construction, though, a less than vigorous
effort at detailing will directly result in suspect work, perhaps
inadequate, or unsafe, and quite often not satisfactory to the
client Iand clients are, now, more demanding with each passing
day], In many projects, the level of client satisfaction has been
raised to "precision". Yet construction remains as it always has
been- "an imperfect science". With worker-developed skill le­
vels diminishing, and with less worker dedication, self-esteem,
pride-of-work, and productivity, construction is trending to­
ward even more imperfection. There is an attitude in many
projects that accept almost any quality of work, so long as the
work is finished, on timel- with little regard for any level of
quality above adequate. Also, there seems to be some correlati­
on with larger, more costly projects that are pursued on almost
impossible time lines. Obviously there is a strong element of
attitude and perception in this, where motivation is low and
the worker is simply working "for a pay check", and not to pro­
duce work to enhance self-pride and satisfaction. This is most
unfortunate since it is a widely held situation, with, of course,
some extremes which defy the norm.

This trend has to be addressed, early-on and in a most positive
manner on a project where the client and indeed the project
itself demand near perfection because of both client and re­
gulatory requirements. Every project needs to be perceived, by
all participants, as a new opportunity to excel and to produce
better work than before. Often the type of projects sets the de­
mand for higher quality design and work. Projects where con­
sumer goods, and particularly food products, medications, and
similar human consumables are made or processed impose an
elevated level of "perfection". This appears in sanitation, clean­
liness, freedom from infestation, c1eanability, wearability, etc.
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However, in every project there is a need to establish a level
of quality involving a search for near-perfection for proper
construction and client satisfaction. No design professional
should have, at any time, an attitude that "barely adequate" is
the correct level of expertise and quality permitted. Evenwhere
building codes set out only "minimum" standards, providing
better conditions, more substantial construction, etc. are in or­
der to the point where they are still supportive and reflective
of the budget and client demands. Doing more than required
by code is admirable, extremely helpful, and certainly to the
benefit of the client.

The trade worker too needs a renewed motivation to produ­
ce the highest quality work he/she is capable of, within the
context of the project demands as expressed in the contract
documents. While motivational talks, high-tone direction
from supervisors, and firm instruction on the job site may in­
duce some effort for increased quality-in -the-work, the work
depicted and described on the contract documents also sets
the "tone " of the project . If these works are clear, direct, in­
structive, positive, informational, and in a format for easy assi­
milation , they set demands on the workers.There may be need
for a reminder that work is to be done "in strict accord with
drawings and specifications ". Free-lancing and lackadaisical
efforts simply will not produce the work required, and will,
therefore, not be tolerated- no threat! Just fact!!

Much of the "imperfection" in construction lies in the fact that
professionals can draw details with great accuracy and "exact­
ness". This is especially true even more now, with the CAD
produced drawings. Often the precision seen in the drawing
simply cannot be achieved, to the same degree, in the field.
Even with power tools and good worker skill, the actual work
will contain slight variations, which in the end product are of
no consequence. The imperfection are not a matter of unsafe
or inadequate construction, but rather a lack of the precisi­
on which can be achieved in creation of the documents- a
matter of the "theoretical" versus the "actual". It is noted here,
though, to defuse any impression on young readers and pro­
fessionals that what they include or see on the drawings will
exist exactly the same way in the actual construction. While
quite similar, there will be normal and natural irregularities
in the work. Realizing this is part of the experience that must
be acquired to better understand construction as produced to
meet the contract documents.

This also shows the direct impact that the professional has
on the project by virtue of what is shown, and how well it is
shown on the contract drawings. The drawings themselves set
the level of quality the professional desires in the work! and by
extrapolation, what is desired by the client in the finished pro-
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ject]. This is an aspect of the work that is not readily apparent
to the casual observer, but which is a real and important part
of the professional effort. In fact it is better called a very crucial
part since it is here where the professional provides the linka­
ge [sets out the scheme or format] for matching actual work
with the final finished project anticipated by the client by vir­
tue of the approved design concept. This "matching" is worked
from the beginning of work and moves toward completion. It
consists of doing the work, as depicted on the drawings in a
manner whereby the unseen I" rough"] construction provides
a proper backing for the finishes, and hence the complete, and
finished project .

The fundamental concept here is that like a great many things
and efforts- the underlying frame, structure, or construction­
simply must be fashioned and installed correctly and sound­
ly. If done, this then provides a base, matrix or substructure
whereby the thinner, finished products can be installed or ap­
plied, forming the correct shapes, features, and planes . Much
like a photograph, if the negative [the fundamental "struc­
ture"] is faulty, the final print will be less than desirable . Mi­
salignments, incorrect planes/shapes, lack of true/plumb/level
work, improper sizing, weak construction, and other nuances
in the underlying construction play havoc with the final ap­
pearance of the project. Therefore it is essential that the profes­
sional be well aware of these maladies .

Being so aware, it is incumbent on the professional to elimi­
nate or prevent such conditions from occurring in future pro­
jects. The details of the projects will change, but the under­
lying principle in the details must survive and be accounted
for, project by project. This is one of the considerations for de­
termining whether a detail is a good candidate for storing and
establishing as a "standard" repetitively-used detail. Obviously
where variation, in such standards, is wide, and slight circum­
stantial conditions are variant, the detail will not be more than
a "project-specific" detail, valid for a single use and project.

This construction detailing process is not reservedfor certain cli­
ents or certain projects. Rather it occurs,or should occur on each
and every project, from the smallest residential remodeling, to
the most massive, elaborate, and imposing structures.The extent,
scope, time and effort for the processwill varywith the demands
of the project itself-from size to complexity of construction and
associated amenities. However, the concept and need for detai­
ling remains in tact despite all other project requirements .

The following is a course description for a current college
course in architectural detailing la rarity in itself].

"Course Objectives: Students use history and theory to
gather and analyze information. Students are made awa-
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re of architectural detailing as a manifestation of cultural,
environmental and technological factors, which modify
architectural expression in time and place. At a more spe­
cific level, students explore principles , which affect the
science of building construction to learn and understand
assemblies as an integrative process in which details are
related to a larger linguistic whole. Students develop an
aesthetic and technological awareness about the craft of
making architecture as well as the ability to articulate and
communicate their observations."

While this description is of the highest caliber academic
standards, and incorporates the full range of detailing im­
pact, it leads, at first blush, to a very overblown, complex, and
highly festooned appearance for detailing. To explain in simp­
ler terms:

1.Detailing does bring the technology to the project
and the cultural and environmental aspects which
are already addressed in the project concept.

2.Detailing, by necessity, reflects "time and place", as
it is necessary to adjust the details to the specific project
and the materials and systems to be used, all ofwhich
usually are tied to current rends, styles, and methods.

3.Detailing both "affects" building science, and applies
building science- the affect being new uses or applica ­
tions of building materials or methods, as a by-product
to the application of them to the project at hand.

4. It is true that each and every detail is "an assembly" of
work, which is as much a part of the "linguistic whole"
just as any single piece of jig-sawpuzzle is related to the
completed picture.

5.Yes, through detailing comes an understanding that
one must know the technical aspects of the profession,
in "making architecture"[?] and one must develop the
ability to carefully, completely and properly form, and
transmit, not only "observations", but the conclusions,
directions, and information about the work.

There is, of course, a correct perspective for the detailing pro­
cess. It occupies a position of necessity. In that, though, it does
not require pre-eminence, or a position of criticality which
makes it the dominant or overwhelming process with in the
project sequence. True, appropriate attention must be paid to
it; and true, it does provide a distinct and vital link between de­
sign professional, and trade worker- and between concept and
the reality ofactual construction. Perhaps it is best described as
a necessary buffering process, and one of required translation.
The buffer aspect comes by virtue of the detailing being in­
serted as a means to carry out the owner 's wishes, and the
attendant requirements of both the project program and the
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design concept in a proper format. It is a process that must
understand all that goes before. And still must understand all
that follows, in that it produces new and quite different infor­
mation as its primary product.

In producing that new information, the detailing process is
indeed, a process of translation. Here requirements for ideas,
concepts, and major elements of the project, are converted
into portioned servings of reality-oriented construction infor­
mation. Often items that seem 'quite innocuous in the owner 's
program become major detailing complexes, to ensure that
the proper work is delivered, as required. Moving to construc­
tion information, with its distinctive lingo and nomenclature,
is in itself a challenge. The design professional is charged with
taking ideas, concepts and general references, which are rather
meaningless to the trade workers on-site, and converting them
into useful data . The workers are immersed in their particu­
lar perspective, their materials , their skills and their assigned
work. Few have the understanding of the project as a whole;
rather they concentrate on their specific portion of the work.
But in addition to properly communicating to the workers, the
design professional is required to express the deepest require­
ments of the project contract." This involves depicting or enu­
merating exactlywhat is required , and how the project [and its
numerous "pieces"] is to be executed- how it must be done to
remain in compliance with the contractual obligations of the
contractors, manufacturers, suppliers, installers, fabricators, etc.

The perspective, then, is one of direct and meaningful assi­
stance, and a buffered translation of one set of information
into another set which is usable on-site, but which remains
faithful to the owner's wishes and the design concept. Its high­
est value is in the ability it facilitates or conveys to bring the
project to reality. It is a needed interface between aspects ofthe
project and the project parties, which "understands" the requi­
rements of them all, and provides methodology to meet them.

Clients, not being fully familiar with the phases of work un­
der the architect's purview, are for the most part unaware of
this phase ofwork. Indeed , where they may have some insight,
they do not really understand it or the purpose for it. However,
it is fundamental to the success of the project in more ways
than any other phase of work. This is why, for a good many
years, the traditional breakdown of the architect's fee allotted
almost half to the production of contract documents, inclu­
ding, of course, details.

Conversion:
The conversion of the preliminary and conceptual design in­
formation involves realignment, formatting, research, decision
making, and heavy augmentation. When completed, the infor-



CHArrER TI IREE- INTRODlICnON

mation must then be carefully and completely transmitted [via
drawings and specifications] to the field personnel- for both
the professionals and the constructors.

This task is so fundamental that if it is not done, or if it is
poorly done, the project will never be built, as portrayed to
the client earlier, and as now anticipated by the owner/client.
Since the client is not that familiar with this process, and does
not fully understand it, there can be pressure for quick com­
pletion during the period of time required for this work. Often
the professional must explain the work, and its contribution
and value, since hours will continue to be billed, and indeed ,
the billings may increase in substantial size, due to the added
personnel and hours now being utilized .

In its simplest definition, detailing is the process whereby an
inordinate amount ofvery technical and intricate information
is developed by the design professional, and transmitted to
the trade workers who build the project. It is the functional
interface between the design concept of the professional, and
the instructions, directions, indications and descriptions that
the field personnel need to build the project as designed. It is
the transformation, translation, and transmission of this infor­
mation from one entirety, different perspective, and need to a
far different one, without which no project could be built- and
built true to the anticipation, expectation and concept appro­
ved by a third party [the owner/client] . Granted it is an unusu­
al arrangement but one that is crucial to successful construc­
tion, at all levels, and in all disciplines.

However, there should be no illusion that the fundamental
aspect of detailing equates to a simplistic, easily achieved/
produced process. While fundamental, the process is certainly
not simple. To facilitate successful construction is a matter of
developing, refining, and converting conceptual information
into usable information, and then properly conveying that in­
formation to the proper trade workers, who will execute the
work to erect the project.

In its basic form, detailing is at once, complex, and simple.
It is intended to simplify the complex- to openly and fully
explain the minute information regarding the innumerable pi­
eces of construction material and work that is required to erect
the structure. No longer will general comments, innuendo,
assumptions, and vague, incomplete information suffice. The
time has come where decisions- thousands of them! - must
be made, and the results portrayed in graphic form, in nu­
merous small vignette drawings, and properly published with
associated written specifications, on the contract documents.
Laterit is these documents that will be utilized in the bidding!

.costing process, and still later in the field by the managers, es-
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timators, expediters, superintendent, suppliers, forepersons,
and the individual trade worker.

In an era when catch phrases have become a way of life, we
must acknowledge that one very imposing word is now a ma­
jor part of the architecture and construction lexicon. That word
is "constructibility". While it is not found in the normal array
of dictionaries, the word has developed into a major factor
regarding construction, and actually is a valid consideration
from the design phase of work forward.

Constructibility: the ability to be constructed as ascer­
tained by an in-depth analysis of proposed construction
to assess the "best" way [among many available] to pro­
ceed, the most cost effective methods and materials, and
the most time-effective manner in [ease with which the
work can be accomplished, faithful to the design concept.

Simply, is the work required to produce the project "builda­
ble" [or i.e., constructible]- can it be performed relativelyeasi­
ly, and with advantageous cost implications? One of the major
side issues in this is the fact that there are many solutions to
anyone problem. The matter of constructibility could well be
the principle factor in the decision making process which se­
lects the solution to be used. In the norm, constructibility is
an on-going process, but is initiated and most heavily pursued
during the design phase of the project. This is done, so the do­
cumentation [and the design concept if necessary] can be adju­
sted to portray the correct construction scenario as determined
through the constructibility review]s] . In the past, the project
was pursued solely as deemed appropriate by the design pro­
fessionals. With the implementation and use of the Construc­
tion Manager [CM1project deliverysystem, the constructibility
reviewwas started and was given over to the CM, who had the
deeper construction expertise. It is not a matter of assessing
or checking on the design professional, but rather is a process
to suggest and review alternatives which may be appropriate,
without adverse impact on the aesthetic design reflecting the
overall design concept. Overall, is establishes a more refined
project for the owner, early-on in the process, primarily since
the many possible solutions can be reviewed and the best of
the lot utilized .

Trade workers, and the construction industry as a whole,
take great pride in the fact that they [collectively] can build
anything, given opportunity and enough money. Often there
is need for very innovative and unique techniques, research
for new, better and more appropriate materials and systems,
and cutting edge intelligence and daring to achieve the goals
required . Construction, as a whole, has been highly success­
ful in this, and has been supported by a manufacturing sector,
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worldwide, which has the wherewithal to provide everything
the construction operations require.

But how does this impact an individual project, and why is it a
consideration in a book about detailing?

Constructibility combined with detailing form the backbone
of the construction project, and allows for the creation, de­
velopment, refinement and construction of any construction
project . In simple terms, the design concept must be examined
to ensure that a proper program ofconstructible sequences can
be applied to it, and from that comes the need to express tho­
se sequences, in the contract documents- as details. This in­
formation is then conveyed to the contractors and their trade
workers for further analysis ["How are we going to approach
this work?") management, and actual execution of the work.

It is quite easy to fall into a trap, in design and detailing, where
work is depicted to satisfya problem, but isvirtually impossible
to build. How often and for what periods of time can workers
be required to lie on their backs to install complex or intricate
items overhead [or perhaps the real question is,can they?) Work
must be accessible. No sequence of work can allow or tolerate
one item to cover other work, which is to be installed after the
firstwork, and so forth. Is there sufficient space to use the proper
tools to install the work? "Blind work" is a continual nemesis
in construction. Forexample, underpinning an existingwall is a
common practice, yet the backside of that construction is never
seen. One can only rely on proper preparation and construction
in a hopeful manner that the work is both correct, and properly
executed- if it cannot be readily or reliably verified!

This all serves to illustrate the true crux of detailing construc­
tion projects. The current direction and orientation of instruc­
tion is so bound to computer operations that it has all but
totally lost sight of the primary factors- truly informative data
being transferred to the field, and technical aplomb of the de­
tails themselves .

It has long been settled in the courts that muddled informa­
tion, and poorly conceived designs [and details) executed as
received by the contractors, will place liability on the design
professional. Hence, the attitudes, approaches and accom­
plishments of correct detailing and communications cannot
be overstressed. Both involve levels of "technical " understan­
ding, knowledge, application, depiction and conveyance­
simply the "right" information must be given the field person­
nel in a fashion fully usable and executable by them.

The route taken to accomplish this is of very rather limited
importance-content rules greatly above method!
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How onerous is detailing?
Despite its obvious importance and distinctive complexity,
the basic concept of details, and "detailing" really is not as
daunting and mysterious as one may think. Indeed , each of us
deals in detail work the specifics of any thing or situation, on
a daily basis- and we start this at a very early age. Whenever we
are given instructions to perform some task, there usually are
some details involved. Any time we purchase an item, we men­
tally set out a series ofdetails about that item- be it be the pri­
ce, the color, the name, the type, the size, etc. We then follow
these things as "details" of instruction given to a salesperson.
Rarely in fact, do we do anything that is absolutely devoid of
detail, i.e., explicit and specific requirements, or attributes that
are to be part of the item or task involved.

We are so attuned to this process that it seems silly and need­
less to talk about it, as we are. We may say quickly, "Oh, yes,
I deal with the details in my life all the time, without even
thinking! " But in the context of the complex process called
"construction", there is need to set out the fundamentals of
details and detailing. While we each are steeped in the use of
details, we need to focus, very keenly, on the unique need and
process of detailing, in both written/verbal and graphic forms.
Perhaps detailing is so engrained in our being that it is odd
that we need to be "reminded" to use the process, although the
need, in construction, has a much different orientation, and
much more imposing effect.

There are some people that we all know, who, when asked to
pass the mashed potatoes, will give us a dissertation on how
the potatoes are grown, and cross-pollinated to produce larger
and better potatoes. They also may describe the pottery ma­
king process that produced the dish now filled with potatoes.
Obviously, this is "detail", perhaps carried to the nth degree­
carried far too far, and providing obviously needless informati­
on . It is communication only in the fact that someone is spea­
king and saying something- despite the fact the no one cares
what message and information is being passed- simply they
are not interested!

However, this is NOT the process needed in the construction
sequence! In fact, what IS needed is at another extreme- per­
tinent, concise, complete, and eminently clear, helpful, in­
formational/ directive/instructional detail drawings, and as­
sociated specifications. Its goal is to be of value and direct
assistance to the construction project's trade workers, various
professionals, and managers - and to produce a high level of
satisfaction in the owner.
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HISTORICAL PERSPECfIVE

To understand and reach the end result discussed in Chapter
1, one should be equally aware of the past and its contributi­
on to the initiation of, the refinement and development of the
detailing process and the commensurate contribution the pro ­
cess has made to the whole body ofwork called "architecture".

In a purely historical context, it is readily seen that detailing
has played , by necessity, a very important role in construction
since it inception. Driven far more by necessity than theory or
philosophy, detailing evolved and expanded as construction
increased in both size and complexity- as well as with new
materials and innovative designs. Other than structures built
solely by the resident or owner, all other construction invol­
ved and still involves communication. And coupled with that
is the essential elements of deciding how the various parts of
the construction can or will be fitted together. It really seems
too simple, straight-forward and clear.

In concept, yes; but in execution quite a different story, and
one that has played out for a long time.

It is somewhat of a conundrum [baffling, perplexing, myste­
rious, confounding, and amazing], that detailing is perceived
to be such a mundane and taken-for-granted task and held in
such low esteem as it is. While having been part and parcel of
professional efforts for centuries, why is it still so maligned,
misunderstood, and relegated to second-class citizenry even
among some practicing and experienced professionals?

"The process ofdetailing isa refined method of professional com­
munication, accomplished with theexcellence ofaguild artisan."

Creation of the design concept requires that the designer have
some indication, no matter how small, of how the various
elements and features of the project should be or need to be
constructed. Without this information the design concept, in­
deed, is a mirage or dream, and is at risk of being fulfilled, by
others as they see fit, but at odds with the designer's intenti­
on . This often occurs even within the single professional office
where the various parties are in close proximity but never seem
able to communicate and interact in a mutually satisfying man­
ner. This can be ruinous to any practice. Part of this is pure ego;
part is pure selfishness; and all of this is wholly unacceptable.
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Another portion of this can be directly attributed to the lack of
academic exposure and discussion of this [much less formal in­
struction] and in-depth explanation. The inequality of detailing
among the other contract documentation is simply unjustified,
and extremely riskyto all parties.They cannot be totally elimina­
ted without doing graveharm to the progression of the work and
successful interfacing between the contractual parties.

There is no basis, of course, for detailing to be the re-eminent
task in the documentation of the project, but neither should the
process be maligned, hampered, ignored or eliminated. The iro­
nic part of this is that details are still being produced on most
every project in spite of the lack of respect given them- why?
How can that be?

In part this is due to the paradox known as "task divisioning" that
is part of the architectural and engineering professions. In parti­
cular, architectural efforts concentrate, heavily, on the early-on
design functions and feastson the thrill and enthusiasm ofa new
project and the prospectus of a new and distinctive design state­
ment. This creates, within the office an air of competition that
tends to shuttle other associated [and requisite] tasks off to the
side, givingthem far less than due credit. Butbaffling as this must
seem, the professional production personnel are NOT so strictly
driven-off, shunted, cloistered or divided. There is an inordinate
number of those professionals [and perhaps even the vast majo­
rity] who fully realize that the technical documents' explanation
and description of the design concept is crucial to producing that
project exactlyas prescribed in the approved concept- and in fact
they may well be wholly engaged in just that work.

It is in the detailing where a large portion of the necessary
construction information and direction emanates- where the
"nuts and bolts" of the project are contained. Without this trans­
lation of information [from the sketchiness and fragments of
design concept to hard construction materiel and facts] the con­
tracting agencies are at a loss to fully approach, understand and
assimilate the project. The constructors "speak" another langua­
ge from the designer and vitally need the translating function of
the production staff- and their details.

While there is some fairly good-natured jostling and puffery
about this odd situation no one casts it as dire, hopeless, or ir­
resolvable. But for the sake of production in the construction
industry and closer adherence to project requirements [from
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administration to construction] there is a distinct and prevai­
ling need to seek resolution, even if only in small measures .
Complexity ofproject necessitates this both in the graphic and
in the written material so understanding is made even clearer
and direct, and straight-line production can be utilized.

A most interesting discussion can be begun by looking at the
older building stock we have today- built over the last 2 or
3 centuries- and even looking much further back to the me­
dieval eras of the Trade Guilds of the Middle Ages, and further
back, still, to the ancient and biblical ages of the Master Buil­
ders. There still are remnants of even earlier Greek, Roman
and Egyptian structures, as well as ruins, remains and relics
in other countries. The vast majority of these projects are still
quite impressive in their scope, and in the ingenuity used to
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build them- and in their details! They are large, tall, and for
their times, complex. All of these, collectively, can be used to
pose a simple, innocent question. "How did that structure get
built that way"?

Architectural Details & Trim / Styles & Glossary

The style of modern accents and trim evolved from many ar­
tistic and architectural styles through the ages. Although most
moldings are either classic (clean) or baroque (ornate) style,
modern effects can beachieved bycombiningvarious trim and
molding styles. Explore various architectural styles, their attri­
butes, picture examples and visual glossary of terms below.

Ancient Description

Megalilh sto ne system

eo lith ic (also known u=rr [7000 - 3000 RC.I cave dwelling, wattle and daub simple dwelling
construction combined with timber and huge erected stones (mega -

a the ew tone Age)
Iiths) like Stonehenge.

Stepped sto ne system

&
13000 - 30 RC) royal tomb pyramids and temples constructed of laye-

Egyptian
red cut stone block or hollowed out rock tombs. Columned or pillared
halls, porticos (entryways) and sacred chambers embellished with his-
torical or royal inscriptions and relief sculptures.

Pc sr-and -hntel-system (1200 - 30 RC.) post-and -lintel (roof support) design . Colonnade por-

~
ticos (entry ways) and roof detail including cornice surrounding the pe-

Greek
dirnent on either end of the building length . Interior walls spanning the
length of the building segment into rooms and provide roof support.
Characterized by symm etric geometry and flanked with columns, capi-
tals, cornices and pedim ents in a grid system.

f'.Irwl vault ,md CIQ\." t-. nrlnull 1200 RC. - 500 A.DI concrete coupled with formal engineering invented

Go~
a new age of architecting both positive and negative space. Rounded

Roman
arches, arcades (series of supported arches), vaults (elongated arch) and
dom es enabled buildings to have vast, unbroken spaces eliminating the
need for support based designs of the past. These were enhancements '
from Greek and Etruscan design elements.

Fig. 4-2

Detail of column capitol, frieze and pediment. Note large amount of deta iled work involved . In ancient times this was not drawn out but came

simply from the mind of sculptor. Even today, much of this comes as models of standard configurations and can be ordered by model number

and not by specific detail drawing- imagine the rigorous chore to detail all of th is work!
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Middle Ages Description
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Romanesque

Gothic

Renais ance

Baroque

Romantism

Neoclassical

1900 - 1150 A.D.I fortress like cathedral cons truction seeking to be fire and des truction proof
which influenced the use of thick heavy stone work includi ng the roof.

11120 - 1500 A.D.I deviated from classic archi tecture of the Greeks and Romans by using
pointed arches (not semi-circular or restricted to two arches per vault) and ribbing along
the intersections of all arches. Analogo us to a web or skele tal framework from which the
building is encased. This style of architec ture sought to increase the amount of ligh t by ope­
ning up the interior space with many narrow po inted arches per vault and was mainly used
for cathedra ls. High gothic architecture saw the creation of the flying buttresses which were
extensions of ribs from interior vaults to the ou tside, con necting downward to the floor level
to complete the skeletal struc ture.

11350 - 1500 A.D.lltalian art and architecture characterized by embellished Ro man art and
archi tecture.

11600 - 1750 A.D.I the age of discovery brings a passion to design. Overly o rna te classical
mo tifs and eccentr ic mathematic architec ture accented with bright colors and gold trim.

11750 - 1850 A.D.I opposi tio n and departure from elaborate Baroque architecture, moving
toward simple design which leads to Gothic revival.

[1850 - 1900 A.D.I Greek and Roman revival.

Modern Description

Art Nouveau

Art & Crafts

International Style

Bauhaus

Po t Modern

11850 - 1940 A.D.I Flamboyant ornate motifs with stro ng organic curves. Architecture
depi cts cross lined designs, rounded corners and intersec ting planes.

11870 - 196 0 A.D.I stylistic design of furniture and interior wood work emphasizi ng mini ­
ma listic design carried ou t through precise craftsmanship. English and Dutch origination.

11910 A.D. - present I open expanses characterized by planes made possible through rein­
forced steel and concrete of the industrial age. Juxtaposition of form with elo ngated hori ­
zo ntals emphasized as seen in the work of Frank L10yd Wright'S work. Ornamental use is
discontinued in favor of minimalism. This style remains prevalent in today's archi tecture.

1192 5 - 1950 A.D.I explo itation of the international style with segme nta tio n of space into
modular units showcased in glass, screens and moveable walls. The movement emphasized
the study of all aspects of art including performance, music, des ign, pain ting, and archi tec­
ture as a cohes ive whole.

11925 - 1980 A.D.I departure from generalized style into individual expression through
innovative use of new building technology and materials to differen tiate the structure, space
and experience from all previous styles. The Guggenheim Museum by Frank Lloyd Wright
exemplifies the flamboya nt deviation from all previous archi tectural movements.

Of course, there are numerous familiar accounts about the
construction methods and processes in each era in history,
and the mind is often boggled by the instinctive work that was
designed and built, without assistance from wide knowledge,
calculation, related experience and set patterns and proce­
dures-often resulting in a the context purely of, "How" did
they do that? In most instances, there was no formal training,
precedents, nothing to use as a model, or even as an inspirati­
on- no "bad" design that one could improve on .

In some places you had insight and intuitive concern that
resulted in such oversight and regulation as Hammurabi's
code [the first building code] . Here was the first attempt to
regulate quality into construction and to ensure that public
safety had some meaning. The penalties for non-compli­
ance were harsh [e.g., eye for an eye, etc.], but certainly they
gained the attention of the "builders", who could protect
themselves [as well as their clients] by adding strength, sup­
port, bracing, and greater protection to the structures [in-
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eluding homes] that they built. Even then, however, there
was no quantification of what to do- just simply, "If you
don't do it right and this is the result, this is your penalty!"
No ifs, ands or buts!

Mainly,what was being done was new, had no relevance or re­
lationship to a specificstyle, format, or collection of examples.
Each structure was, in itself, an inspiration, born in the mind
of a designer [no professional design firms, per se, existed,
which worked on a common philosophy], and was able to
engender continual pleasure in the mind of the monarch or
church of the realm. Much ofthe work was dedicated to a deity
or a "crown", and was served by the level and extent of appro­
priate embellishment that could be brought to bear. Nothing
was "stock", mass-produced, available on the Internet, or "just
a phone call away"!

The most prevalent commodity, in all of the eras, was the
vast numbers of workers available for the projeets- from the
enslaved work force on the Egyptian pyramids, to the "whole
life" careers expended on Gothic cathedrals . There has always
been a work force which was able to provide the brute force
required to lift, drag, push, pull, beat in place, hone, place,
connect, balance, anchor, set, cut, decorate, and place one pi­
ece of work upon another, over and over again, to finally pro­
duce the edifice required. Some of these we know, of course,
were massive, intricate, extensive, complex, and designed and
guided by an "engineering" effort that was evolving itself, and
creating its own design solutions "on the fly" - simply solving
problems as they occurred.

It was the brilliant minds of some who took the highly un­
sophisticated design principles, and gave them credence, and
the status of respected, and reusable axioms, formulas, and
techniques. But these few minds, brilliant as they were, had
the daunting task ofensuring that what they developed, tested
[by trial and error, not by calculation, or compliance with es­
tablished principles], and created was correctly employed on
the projects, at the correct instances or intervals. In effect, this
was a simplification of the information by breaking it down
into small amounts and pertaining to a limited portion of the
project, understandable by the workers, almost all of whom
were illiterate [despite their physical skills]. While there had
to be numerous ways of getting the required information and
instructions to the workers, the first more formal and well­
known system was that of the Master Builders [the ancients of
Greece, Rome and Egypt]- of drawing with chalk on a trestle
board, or with a stick in the sand.

This was the first indication ofa systemized effort to COMMU­
NICATE [to instruct, direct, order, explain, approve/disappro-
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ve, change, expand, reduce] during construction, using both
words and drawings. While this is an early indication of les­
sons learned, and need identified, it has not only endured until
today but is no less important [and most certainly has become
far more complex], as evidenced by the following comment by
Deborah Slaton in her column, "Failure to Communication"
[April, 2001 issue of THE CONSTRUCTION SPECIFIER. perio­
dical of the Construction Specifications Institute];

"Many technical failures addressed in building construction
and repairs have the same underlying cause: the failure to
communicate specific details, peiformance requirements, orthe
technical oraesthetic goals of a project. Architectural and en­
gineering design and construction require a constant effort to
communicate, notonly for proper dissemination of information
butalso to raise questions and prevent applying misinformati­
on. Projects with a high level of effective communication are
more likely to be successful and less likely to result in litigati­
on. Constant and successful communication is required from
the initiation of a project through its completion-from the
instant a design concept is conceived through the completion
of the structure's punch list items. Aside from ongoing discus­
sion and the documentation of work in progress, construction
documents-drawings, specifications, andtheir ancillary docu­
ments-are the keys tosuccessful communication."

The message in this article is crystal clear, definitive, and quite
astute and correct. Of course, it addresses the actions of the
design professionals and the documents they produce. We
need to understand that even when the professionals ' docu­
ments are well executed, there are innumerable chances for
the lack of, or the breakdown of communication to and on
the job site. Too often, changes in the work are made using
Change Orders, Field Instructions, Bulletins and Addenda . All
are valid forms of communication, which carry the status of a
careful effort and an attempt at clarity and preciseness. But, if
any of these documents are sent to the contractors' officers],
and are never then routed to the field personnel, communica­
tion is non-existent- failure is at hand!

This illustration serves to show that the best efforts by the
professionals often meet with doom because of the action or
inaction of others. There is little to prevent this, except due
diligence by the professional seeing that her/his documents
are in order, and then by following up in the field to ensure
that new information issued along the line indeed does filter
down to the trade workers. This certainly is a well-made case
for field representation, at the job site, by the professionals!
Of course, the ancient "system" was far simpler- crude and
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unrefined; there simply was no better way known at the mo­
ment. Early-on chalk drawings soon enough became chalk
dust; drawings in sand were obliterated quickly. There was
no way to reproduce the drawings, except perhaps by carving
them in stone- a long and arduous task, and forget it, if you
needed 25 sets! Now remember the workers were guild arti­
sans and apprentices at best, in times when work techniques,
habits, skills, standards, and ethics were given one to the
other, verbally, to be retained, honed, and utilized thereafter.
It was a process ofwatching, side-by-side, observing, and then
attempting to replicate. It was "instruction by example", not
by following a checklist. Textbooks were not created; reference
books were unheard of- mouth-to-ear worked, simply becau­
se it had to! [Gutenberg had not even begun to envision the
printing press and had no impact, via the "printed" word) .

The Middle Ages were a significant watershed period. Gradu­
ally but steadily civilization became more sophisticated, the
variety of sciences and mathematics expanded rapidly with en­
lightened and studious research and study, travel by the artisan
class widened, the exchange of ideas, information, and tech­
nology escalated and as literacy developed, more and more
information was recorded. More was done and developed into
establishing sound principles and lasting concepts that endure
as "engineering" and "architectural design". Much of the infor­
mation developed into procedures and methods to be follo­
wed for successful work. This process accelerated through the
years and centuries and indeed, continues even unto today­
and will continue as better and better ways are discovered and
conceived. But while all this is available, it does not quantify
detailing into a matter of "you alwaysdo it this way"- the final
judgment, now and for the foreseeable future lies in assessing
and resolving issues that are project specific in unique and ap­
propriate ways called collectively, "detailing".

But still on a large, widespread construction project, the one­
on-one relationship tends to break down, quickly, if it ever
is allowed to exist. The thoughts of one, validated and legiti­
mized by the client/owner, had to be given expression in every
portion, piece, item, device, and segment of the project. How
is it possible for the single "master" or "designer" to oversee,
and direct the work so it brings forth a faithful production of
the concept or idea in a full-sized, sound and usable project?
The single person cannot be everywhere, overseeing every­
thing, all the time. Obviously there had to be a pyramid sy­
stem of conveying the information to the workers- a military
type of organization where the information flowed from the
one source to many workers. Certainly some form of overse­
er or foreman was borne here, to merely convey information
and assure its proper execution . Picture Howard Roark [main
character- an architect- in the book, The "Fountainhead") in
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toga and hard hat, yelling instructions through a bullhorn to
the work force, trying valiantly to be in every place at once,
demanding excellence in something the workers thoroughly
did not understand!

"Howard Roark is an architect whose genius and integrity will
notbecomprised. He has ideas that work against conventional
standards"

- "The Fountainhead"

by Ayn Rand, 1943

But of prime importance above and beyond the labor dis­
position was the fact that the information developed was ai­
med specifically and exclusively at the workers! Despite the
number of interim years, the sophistication of our processes
and projects, etc., it is the trade worker who is the final user of
the information developed for the project, by the design pro­
fessionals. The owner has little direct interest in the drawings
and specifications except for the fact that they reflect her/
his needs, and wishes - and she/he wants them produced at
the lowest possible cost [to minimize the professionals' fee).
Many owners do not even attempt to understand the content
of these documents, seeing them only as the vehicle necessary
for getting their project built.

It is clear now, in this strangest of scenarios, that while the
owner hires the design professional to design and document
their project, it is the trade worker who is truly the final as­
sessor, evaluator, and judge of the documents-indeed, the
"end-user" extraordinaire. This, of course, flies in the face of
contractual obligations and relationships, since the design
professional and the trade worker have no mandated con­
tractual arrangement- theirs being strictly a "working relati­
onship" . In essence, the owner is responsible for giving the
correct and proper information about the project to the con­
tractors. The design professional engaged as "agent" of the
owner, acts on behalf of the owner, and is the party, by con­
tract with the owner, who now becomes responsible for the
transmittal of the information. The professional is, of course,
also responsible for creation of the design concept and the
documentation of the concept in terms and forms fully usable
by the contractors and individual trade workers.

The project, in fact, is validated by the success the workers
have in transposing the documents into real, hands-on
construction work. The "grade" assigned to the documents is
simply how easily and how well the trade workers can do the
work required to produce the project anticipated. Odd as this
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may seem, it is the truth, and has been so for centuries- only
the names of the players have changed.

Yet it is this very fundamental truth which is forgotten, igno­
red, obviated, or not understood by many project people to­
day. Also, it creates a very strong distinction between the per­
spectives of the design professionals and the project managers.
The former must be able to create a concept and document
it, fast enough and well enough, to provide the client with
the project approved earlier. The managers provide control
and oversight for timing, processing, recording, distribution,
scheduling, and budgeting, some of which impacts the pro­
fessionals, and some of which is effected by the professionals
and the attributes of the project. We now, all too often, try
to intermix these perspectives, which only leads to confusing,
contention, misunderstandings, lack of respect, missed oppor­
tunities, and other nuances, almost all ofwhich are unnecessa­
rily adverse to the project.

Detailing is not an option!

It remains a constant even though other factors are at play,
too. Each of the new array of project delivery systems may
require slight modifications of the detailing process, but none
of them eliminate the need for details . A Design/Build pro­
ject, for example, may be able to minimize or slightly change
the focus of detailing because of the working familiarity bet­
ween design professionals and constructors, all of whom are
employees of the same firm. But the need for the transfer of
information regarding how the building is to be built is still a
necessity. It is so fundamental that contract lines and arrange­
ments are irrelevant.

Both information and knowledge are vast, imposing and cru­
cial elements to the construction process. But both are benign,
and have no method for triggering their own use.

The two MUsr be touched by a human being who is able to
assess evaluation, manipulate, understand, coordinate and in­
corporate the correct elements in the correct manner. Hence
the really effective drafting technician, drafter, CAD designer,
staff architect, graduate architect, intern or whomever really
needs to be more than just a mechanic at graphic communi­
cation, These persons must develop skill, flexibility and inge­
nuity which they then need to couple with their rather wide
knowledge of construction, construction materials, construc­
tion systems and techniques- and with sound judgment apply
the basic principles . Often this application involves innovative
use of the materials, etc., adapted to the nuances and require­
ments of the design concept.
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The correct "coupling" of skill and knowledge is an absolute
necessity for the design professionals in order to be fully and
properly contributory, profitably productive, and successful in
practice.

Good drafting, then, is an art as well as a science. This compri­
ses the whole art of construction drafting . The information,
and application thereof may vary, but the basic principles do
not- they are set forth as the consistent guidelines that assure
that the information is combined with the knowledge, and
correctly passed on in usable form.

The principles must be learned and deliberately applied
as a checklist until they become a tool as automatic as

a built-in scale in the drafter's mind.

These principles are:

DEFINITION - establish the nature, size, and location of tan­
gible elements on the drawings, and the quality, workmanship,
andconditions in thespecifications.

READABILITY - emphasize important information, and make
each assembly appear asa unit with recognizable subunits sho­
wing their essential parts and materials

ACCURACY - every line, letter, and numeral mustconvey com­
pletely truthful information as precisely as mayberequired un­
derestablished tolerances.

FRUGALITY - avoid duplication of effort, alldecoration, super­
fluous detail, and unnecessary perfection of execution.

WTALITY - each item is a coordinated part of a whole; any
decision on any part mustbeconsidered in light of its effect on
allother parts.

STANDARDIZATION - consistently use accepted conventions
in drafting andstandardized elements in construction wherever
appropriate.

MANDATE - assume that every line, letter, and numeral is a
mandate fora specification under a binding contract agreement.

EFFICIENCY - perform first things first and in anygiven phase
doonly that which is necessary to move on to the next phase.

NEATNESS - neatness is the quality that permits all of the
other principles to become effective, and it is the standard by
which others will judge your ability
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Attitudes among design professionals also vary a good deal.
Many professionals, knowing the expanded risk when enga­
ged for construction services, choose to practice where pro­
duction of the contract documents are the final service provi­
ded . Although this provides less then comprehensive services
to the client, it does minimize professional liability exposure.
Unfortunately, it also represents a complete loss ofcontrol over
the project, by the professional. This is the "plans-and-specs"
attitude, where the documents are prepared, but then merely
turned over to the owner for execution- with no further in­
volvement of the professional. Still if detailing is not included,
the project will suffer and perhaps be voided or completely
changed, due to the influence and thoughts from other sour­
ces. Here the project and the owner will suffer in that both are
shortchanged- the drawings are less than what was expected/
needed, and the owner will, more than likely, not received full
value or the final project as approved and expected.

There is, without any doubt, a fundamental and "direct" cor­
relation between the documentation of a project, and the
quality of the work in the built project , and the overall success
of the project itself.

This fact must be fully understood by ALL parties to the par­
ties- everyone who serves in any capacity whatsoever. This si­
tuation is long-standing, traditional and inherent in nature,
and is really a continuation of the lack of meaningful inter­
facing between professionals and trade workers, coordinated
and parallel training, and the mere mutual acceptance and
respect between sets of parties involved with the project . The
trade workers, for the most part, come-by a "go and do" atti­
tude, based on their experience and skills, and not on reasoned
determinations. This can accomplish much, but too often it is
disruptive or counterproductive, if not patently wrong .

The professional is trained and required to follow a much
more reasoned path, whereby certain conditions and solu­
tions are evaluated and eventually deemed to be correct, ap­
propriate, or mandated. Their work reflects this derneanor,
These differences in attitude and problem-solving are the root
cause of the non-productive competitiveness, and irritation
between the professionals and the trade workers. And this
is still the source of puffery, one-upsmanship, and the lack
of development of a true "team effort". Each side claims the
greater expertise, when in fact, they need each other, and the
good attributes that each can contribute.

By not having commonality in training, the professional par­
ties have one perspective, and more than likely a deeper under­
standing of a broader range of materials, systems, devices, and
so forth . Their task is to take mass-produced "stock" materials,
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and customize them to fit the needs and configuration of the
project. Often this involves innovative manipulations, not mis­
using, but using materials in new and different ways. However,
academic training usually does not include instruction about
various materials and systems, and certainly does not extend to
new materials. The instruction more usually involves the just
basic materials- masonry, wood, steel, concrete, etc., but not
the proliferation of off-shoot, by-products which evolve from
these basics. Actually, it is left to the professional offices to ed­
ucate and train their new hires about materials, material selec­
tion, and documentation. The senior staffers gain this type of
information through years of experience and problem solving
in project design and documentation, and investigation of the
various products, as they occur, or seem viable for projects. It
is from this array of information that the project materials and
elements are selected- some thing or combination of things
that meet or fulfill a project need are selected and incorpora­
ted into the work, via the drawings and specifications. The two
documents giving graphic and written descriptions of what is
intended, and expected as a final, in-place result. All this is to
give credence and reality to the design concept.

It is also here where the lack of field experience on the part
of the design professional comes into play. Without a good
understanding of "what will" and "what will not" work, the
incorporation of new elements in the project work becomes
quire risky. The element may prove to be inadequate or im­
proper; or the way it is used is inappropriate. The failure in all
this leads directly to liability for the professional. The Victor O.
Schininerer Co., provider of professional liability insurance,
has seen this situation for decades as a major shortcoming in
professional offices. They have documented the fact that this
lack of field experience is a direct, wide spread, and imposing
cause of claims and litigation against design professionals. It is
aggravated when an inappropriate use of a material is poorly
documented, essentially requiring the wrong solution using
the wrong products.

The trade workers do not have similar experiences. While highly
skilled, and "field-savvy", they lack design officeexperience,and
the project perspective from that vantage point. Their interests
lie elsewhere. In fact, their training is based on an entirely diffe­
rent perspective- learning and developing physical skills. These
are the skills that will allow execution of a wide variety of work
involved with the building or installation of various features,
materials, systems, and devices, required in the drawings and
specifications for the project. These skills must be developed so
the workers are capable of performing any type of work "thrown
at them" . Often this training is based on the skills required
within the work jurisdiction of one trade- carpentry, or brick
laying, for example. Still there is a need to train the trade worker
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in a wide variety of skills, using numerous tools and pieces of
equipment, so they are fully capable of building or installing
any ofhundreds of products they encounter on projects.

This is illustrated quite well by the typical apprenticeship pro­
gram, which trains/educates the young persons, while they
work a period of time [quite commonly, 4 years], At the end
of the entire sequence they are rewarded with full benefits and
the indication of a journeyman level status. This is roughly
equivalent to a professional who, through examination, has
been registered to practice. The apprentices are trained in all
of the basic skills, which hopefully, will allow them to per­
form a variety of tasks, normally assigned to their trade, to
erect, build, install, or perform work as required . This appren­
ticeship program is typical of the trade unions, where specific
jurisdictional areas of work are laid out which entail a fixed
palate of materials and systems. Often these parameters are
rather narrowly drawn, but do allow for the introduction of
new materials as part of the jurisdictional area. This, ofcourse,
does foster a higher degree of skill and expertise within the
given trade. Training efforts by other construction organiza ­
tions and groups are quite similar with some attempting at
least minimal cross training between trades, so the worker is
more "marketable" because of the wider range of experience
and skill [skilled in two or more tradesl .

However, as new materials come to the market it is necessa­
ry that manufacturers' instructions, and recommendations
be read and followed [provided the contractor is sincere and
conscientious in her/his approach] . Just as any layman is well
advised to read and follow instructions for "putting together"
some item for the home, so the trade workers need someone
to lead them through the installation process. Usually this is
done on a project by project basis [no continuous instruction
is available which formally deals with new materials I and will
be a supervisory person- foreperson, crew chief, etc. But being
far less than familiar with the product there is a steep and ra­
pid learning curve needed in the process. This necessitates the
use of the basic trade skills for performing the work required
for the new material or system. A simple task like cutting the
material may require a special technique, a special saw bla­
de, and other unusual precautions to prevent damage of the
material. Oddly enough, this information is almost irrelevant
to the design professional, who merely sees the material as
being a product that is useful and appropriate for the project.
They may be totally unaware of the special attention and care
required to use and install the material.

Certainly there is no effort to stifle the use of new materials,
but when the contractors become aware of them, there will
be an incremental increase in cost to cover the added effort to
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familiarize the trade workers with the special nuances of the
material. Obviously, if the information about the product and
its incorporation into the project work- from both professio­
nal and manufacturer- is inadequate, unclear, covertly com­
plex, intricate, etc., the cost of doing the work will escalate
further, and the time to produce the work, will elevate [adding
even more cost, of course.] And contractors have a high sen­
sitivity to these situations, and more than an uncanny knack
for finding this type of work and adjusting their cost to cover
such work. Usually the cost to the owner will not only cover
the actual work but any "slush" money added, but unused,
will remain and not be returned to the owner.

So if we portray a hypothetical situation where an inexpe­
rienced design professional using a rather well-trained CAD
operator, [but both with limited field experience], sets out to
detail work. The trade worker assigned to perform the work is
also minimally skilled and trained, and is unfamiliar with the
materials. We,then, have a very excellent chance for bad work,
impacting the project- structurally? aesthetically? added cost?
long-term adequacy? reduced longevity? Courts have held
that if a contractor installs work, as it is depicted on the con­
tract drawings, there is no liability on the contractor if the
work fails due to wrong or poor design and detailing, on the
part of the design professional [Mac Knight Flintic Stone Co.
v. The Mayor, 160 N.Y. 72]. Conversely, if the work is depicted
correctly and not properly installed , it is the contractor who is
responsible for any failures.

The culmination of all this, more often than not is [and had
better beI resolved in the detailing of the project work. Details
are the common ground/element where professional and tra­
de worker must interface, if the project is to move ahead. This
is the point where ideas, thoughts, and concepts begin the
transition into reality, full sized, and properly built, erected,
installed and positioned in the actual project work. Does it,
then, not make sense that the detailing be of the highest and
best quality- fully faithful to, and illustrative of the project
requirements- directional, accurate, complete, unambiguous,
and easily understood and assimilated by the trade workers?

Today's projects are complex in design, extremely involved
and convoluted, and necessarily extensive, expensive, and
quite often extremely costly, for what seems to be rather or­
dinary work. The details we produce, therefore, need to be as
simple as they can be- direct, straight-forward; correct, sound,
constructable, and devoid of nuisance, impracticality, and de­
vious construction.
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The "4C's" so widely attributable to specification umting,
are also perfectly valid and applicable within the context
ofdetailing-
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Clear; Concise; Complete; Care

The very nature of our work "pushes" us to extremes in tech­
nology, product selection and construction- we need to
"push" ourselves to execute our work in commensurate style.
But there is an added caution in that we must interpret and
convert the information required into terms readily and di­
rectly usable by the skilled trades' persons active in the actual
construction in the field, who unfortunately do not have the
insight or depth of information that we have.

To be a true "interpreter" as thearchitealdetailet mustbe, one
must have working knowledge the vernacular and informati­
on from both the design side and construction side, so true
communication can behadbetween the two-
understandable and useful to each.

By showing too much, or unrelated information, we can in­
duce confusion- showing too little can lead to loss of control,
extra costs, questions, and claims of all sorts, none of which
serve the project or any participant well.

Doubtless, the construction workers can build anything we
direct, via our drawings and specifications. Bestwe send them
the most refined, simplified, expressive, and readable dra­
wings, well executed and a true assistance to their effort in
building our client's project.
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THE THRUST
OF DETAILING

Make no mistake, detailing as the skill that is a prerequisite to
professional success, needs to be mastered and then continu­
ally modified, adjusted, developed, nurtured and refined over
a the course of an entire career!

It is so fundamentally basic to the understanding and execu­
tion of the entire process of architecture, it is without peer or
counterpart, much less substitution- concept, design, docu ­
mentation, construction, observation, explanation, insight, ju­
stification, assessment, etc., all involve some level and type of
detailing. It is totally fruitless to even try to ignore or avoid it!

It is pervasive throughout the project, at all levels, and for all
participants.

It is wholly unrealistic, most unprofessional and legally risky
to allow the contractors to guess-at andfree-lance work, tofill
information gaps withanswers andsolutions, and produce the
project, as theyseefit;and to merelyabdicateone's professional
responsibility to produce proper projectdocumentation to ensu­
re construction of theapproveddesign concept.

It is not something that comes quickly, and is easily con­
quered; it is wide-ranging, quite variable, multi-faceted, and
continually open to the dynamics of changes and new direc­
tions in construction materials, systems, methods and overall
building design.

Detailing do not come through flashes of genius, strikes of
lightening, direct divine intervention, messages in bottles bob­
bing in the ocean, or sudden realizations. It is not pre-ordained,
and often is really not all that d ear prior to establishing the
overall construction scheme and system[s]. It is not automatic,
constant, predictable, or stock! Evenchecklists fall short of fully
comprehensive listings of details- mainly these note those de­
tails that are the most common [to all projects], most mundane
and routinely utilized. Details are developed through a careful
sequence that involves the gathering of information, from va­
rious sources, the analysis of the information and then correct
application to the project.

It is necessary that detailing not be calculated, assumptive, or
off-handed, but rather responsive to the conditions and the
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specific needs of the construction and/or the project . Good
details come from a full understanding of the construction
currently being required for the project, or that which is easily
and reasonably anticipated for use. With this there needs to be
a flow of information from various participants and sources

Construction projects are notbuilt bytrial anderror; therefore,
in the one chancefor success, all the participants must bring
andbring their expertise, theirbestand most cooperativeeffort,
and highest communication skills to the project, and actively
play a proper role in the activities.

that contributes to and facilitates the subsequent application
of a depth of construction knowledge allowing one to be
most flexible and adaptive and fully able to response to chan­
ged conditions. No two projects are exactly alike.

The goal of detailing is ample construction knowledge, flexibly
adapted, appropriate to the need, location andproject, skillfully
depicted and promptly communicated!

Even prototypical projects have some changes and nuances in
them as they are set in new and different surroundings and
circumstances.

Detailing may well be one of those proverbial situations
where one must "feel" the approach and solution, without a
known, quantified or specific path. In addition. ,one must be
able to select from a host of proper and possible solutions,
that one from the short list of possibilities that is "best" for
the project's situation. It is here, often times, where the most
innovative and ingenious solutions in detailing are done- cre­
ative, responsive, and contributive!

It is simply not something that can be quickly, lightly, or off­
handedly introduced, taught, picked-up, assimilated, applied,
adapted, resolved and instilled in a few hours of class time.

One can begin the process in this way, but there is a need for
the student, and the young professional, to catch the essence
of the process, and fully understand what must be done; and
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lYr ES O F DETAI LS

In addi tion to the various types of detail s, there are
also "catego ries" o f detail s. For example, conside r
the foll owing;

onstruc tion:
Details of porti on s of actua l construction involving
vario us material s and systems as well as custo mized
fashi oning of standard item s to fit circum stances of
the project. Many of such det ails will not be visible
in the final constructio n but are needed to illustrate
how the project is to be built; and as instru ctions
to the cont racto rs. Usuall y h ighly specialized du e
to particular requirem ent s o f the project and its
constructio n- requires wide-ranging, in-depth and
incisive construction knowledge and developed skill
in the actual depicti on and development o f the de­
tail [i.e., knowing wh at to do and how to do it].

Aesthe tic:
A detail wh ich suppo rts o r add re se a promi nent
design feature, eleme nt o r decoration of the design .
whi ch is readil y not iceable, unique, striking. high­
profil e. eye-catching. decorative. and which adds to
the image of both the design sche me and the pre­
stige of the client. Usually these details relate to the
finishes. ornamentation o r decoration. but they
also most o ften involve the suppo rting constructio n
items/w ork tha t underlies or forms the finish ed fea­
ture. This catego ry of detail may exist in numerou s
forms throughout the project. in varying degrees.
but with mu ch of the same impact. o me such de ­
tails may merely be evide nt, but still mu st be clean ly
.1I1d carefu lly built to avoid adverse impression o r
impact; for example, expa nsion joints in drywall
construction, These all require a careful, thoughtful
and refined detailing approach to ensure that the fi­
nal construction is o f the highest quality, and does
not di tract from the desired re ult .

Utilita rian :
., he detail o f a foot ing. for example. land other
cons tructio n related item s1whi ch wh ile un seen , re­
qu ires carefu l execution to ensure that it is properly
dep icted in keep ing with its distinct and important
contributio n to the specific project. Also, expansion
joint cover details, adapted to project cond itions. In

each example here, as in o ther details in this cate­
go ry, the specific requirements and circumstances
cha nge from project to proj ect, but the general ove­
rall concept- i.e. footing. o r jo int cover- does not.

Innocuous:
eern ingly mundane. incon sequ ential details tha t

are necessary for proper development and co mple­
tion of the wor k. Low-impact details that are com­
mon ly in nature, involve an cillary elements of the
proj ect- necessary work that is o ften forgott en , dis ­
regard ed o r otherwise minimized . But at the same
time have a direct impact of the quality o f the pro ­
ject, its co rrect funct ion - and o n the overall cost of
the proj ect. Wrongl y conside red as "second-class"
drawings, such details are non eth eless extreme ly im­
portant to a satisfactory project and a pleas ed owner.

The detail categories above often are manifest in o ne
of the follow ing formats:

Sta nda rd:
Detail develop ed for repetiti ve use; stored in tact;
highl y gener ic; rath er inflexib le and no t modified;
usuall y dep ict commo n, mundane, o r un changing
work; HM door fram es. bollards, overhead door
mounts are architectural examples; civil item s such
as curbs, head walls. rip-rap are exam ples. [see sepa ­
rate list o f possible std dtls.]

Co mpo nen t:
Co mmo n or "standard" detail segm en ts [compo­
nents/parts] that can be combined, as required. to
form new, complete details pertin ent to project at
hand Iflexible. adapti ve, allow inn ovation]

Adaptive:
Co mplete Iincl. standard 1detail s tha t can be re-used,
A D slightl y modifi ed/adjusted to reflect cha nged
cond itions in project at hand; often produced by tra­
de associations to reflect "good practice" advocated
by association and its members 181A, RCAI and re­
petitively used, and can be applied to a specific pro­
ject with little if any modification ; a curb detail for
example, o r toil et partiti on detail s. These. primarily
are detail s whi ch are sto red [manually in files, o r in
computer librari es] with the specific int enti on that
they do no t need to be redrawn for each project. It is
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not that the work invo lved is minor or inconsequ en­
tial. but rather that it simply does not rise to the level
where new and in novative so lutions are required.

Man ufac turer ":
Details which depict manufacturer's speci fic system
or product, placed in generic sur roundings. to illus­
trate flexibility, attr ibutes o r correct use of prod uct;
details supplied to pro mote sa les rather than for a
specific case o r so lution Ithus mod ifi cation is both
expected and necessary]: cha nged conditions. in
project at han d. may be substituted- with care

Shop Drawing":
Details develop ed by manufacturer o r fabricato r
to show. specifically. how a un it or work will be
shaped, fastened , constructed, installed. etc.: o ften
expands detail do ne by professional; sho uld reflect
or be uniqu e to pro ject condi tions

The fact that these categories exist is not the precur­
so r for assessing what effort is or is not requ ired to

produce or inco rpora te them in the contract docu­
ments. Obvious ly. a new. unique deta il will take
more time, thought and effort, than ensuri ng that a
standa rd curb detail is ap propriate for use. Again. it
is really a matter of caring, and "attention to detail"
on the pa n of design profession al or d rafter. In the
latter case. if the detail is used too "quickly" witho ut
du e consideration, it may prove improp er where it
does no t reflect the current pro ject inte nt o r circum­
stances. This is d irectly akin to having portions of
a project specification Section which are irrelevan t
and do not apply to the pro ject. These both are ma­
ladies that the professional must be careful of. since
incorrect o r irrelevan t information can lead to pro­
ject problems and confusion, unn ecessarily.

"In many cases, manufacturer det ails used in catalogs 10 illustrate
thei r produrt ]s] are also used as their shop draw ing detai ls- for ex­
am ple. to ilet compartmcms, their layo ut an d hardware .1Ie usuall y
not high ly deta iled by the professiona l and for the most part a rc
assemblages of standard part s. '111is all cou ld be called, "com mo n
knowledge or und erstanding" withi n the ind ustry. and outside .IIlY
dist inct need for detailing.

lFig.5-11

Discussion of the various categories and types of details that

illustrate the vast amount ofwork required on each project. and the

various resources available for correct and appropriate detailing.
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to accept the challenge to do the necessary work!

Trying to produce project documentation without theability to
provide technical input [i.e., construction knowledge] to the
detailing. is like picking up the latest, high-tech cell phone,
which uses satellite transmission, having nothing to say, and
repeating what someone else tells you to say!

Beyond this is the desire, need/understanding of the process,
and the continual collection of information, resources, feed­
back, and experiences to enhance and widen one's detailing
background. It requires a wide breadth of knowledge and a fle­
xible dexterity that leads to understanding how work can be de­
signed, applied and incorporated. In fact, it is very much an on­
going, career-long process, as one continually encounters new
design configurations, materials, processes, and circumstances.

Detailing is a valid and most vital method of control- con­
trol, properly exercised on the part of the design professional
over exactly how the project shall be constructed. This is not a
charge or direction for the professional to dictatorially "com­
mand" project construction,

To control [in the context of construction] is to both direct
and guide various actions and tasks, while also to regulate
andensure adherence toa prescribed pattern and path of work
that leads to an established end- as opposed to disjointed,
random, uncoordinated, unfettered, free-lance and direction­
less activities.

but rather to ensure the integrity of the design concept which
has been designed specifically for, and has been approved by
the Owner- and perhaps more importantly, forms the basis of
the Owner's expectations, expressed in the construction Con­
tract. It must be remembered that everything shown on the
contract drawings, and included in the specifications, are legal
obligations of the Contractors.

Further, directions, instructions, and project information
need to be clearly, completely and explicitly conveyed to the
workers in the field [who do not have the insight or interpre­
tation, and explanation; often they even receive inadequate
direction from their own managers]. It is necessary that this
information illustrate how the standard, manufactured com­
ponents are customized and fitted into the work of the pro­
ject. Obviously, this is a process that must be under the direct
control of the design professional.
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"Thespecifications (andthe drawings (including details() consti­
tutean externalizing of project information resulting in thedeci­
sions made during thedesign process. Wedo this because there is
so much that goes into even simple projectsand wedo it because
those who do the construction contract administration for larger
projects may have little or no contact with the design team ...
Moreover, because of turnover, it may be that those involved in
design (and even production) mayno longer be working in that
firm . (An] architect I worked with years ago liked to talk about
his "MackTruck theory";a theory that the projectshould bedocu­
mented wellenough sothatit keeps ongoing even if a keyperson
was hit bya Mack Truck. Myattitude ... is thesame. It has todo
with a more "corporate" than "personal" approach to practice':

Externalizing decisions and information into a set of contract
documents means that research previously done and decisions
previously made donothave tobe revisitedduring construction.

The largerand more complex the projectand the more remote the
projectsiteisfrom thedesign office, the more important contract
documents become.

- J. Peter Jordan, AlA, CSI, CCS, LEED AP
Principal/Specifications Consultant

Jordan Consultants, LLC - Houston, TX

The Owner, in turn, is obligated, via the contract, to pay only for
work done by the Contractors in agreement with their bid or ne­
gotiated costs and their contractual role to perform the work, "ac­
cording to the plans and specifications." [SeeAIA contract forms]
The project work, in no way, can be allowed to be a wide-open,
free-wheeling. free-lancing. "do-as-you-wish", perpetual-motion,
"snowballing" activity- control, then, is essential not only in for­
mulating the specifics of the project, but also in seeing to their cor­
rect fabrication and installation.! Such control is a mandated con­
tractual function of the design professional, on behalfof the client.

Detailing is, indeed, a matter of control- in-depth control of
exactly how the pro ject is to be built

DETAILING istheseeking,collecting, evaluating, selecting, mani­
pulating, adapting, fitting, combining, and application of the mi­
nutia of construction devices, materials, equipment, and systems,
andtheiraccuratedepiction, as tothe smallcomplex itself, and its
location in thetotal project tosupport the overalldesign concept.

This control, though has several aspects that must be inclu­
ded-knowledge of the project requirements; knowledge of
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construction materials, methods and systems ; communica­
tion skills [graphic and written]. It is the place where techno­
logy is directly applied to various designs, concepts, configu­
rations, assemblies, parts, systems, and types of construction,
materials, and portions of the project.

Detailing requ ires a studious and measured approach for ga­
thering information, seeking out and using resources and per­
tinent information, correctly applying it to the project circum­
stances, and engaging the processing of the detail drawings. In
this it is necessary to follow a fairly consistent and prescribed
path. In approaching this sequence, the professional and staf­
fers must be aware of the information required, the sources of
that information, and how they [along???] can formulate or
manipulate the various components into correct and proper
details-and then how to convey all of that information to the
field workers.

This is the crux of what the student and young professional must
become aware of, and then either be given instruction in this
sequence, or left to find their way into and through the process.
Obviously, instruction, education, continuing education and/
or on-the-job-training provides a most valuable and important
bundle of information.This is not project-specific, but is steeped
in concept, construction technology, graphic communication
skill, and overall and full understanding of the process, its value,
the necessity of it, and how best to engage, and provide it.

This control is necessary to maximize the chances for a fully
successful project. For that successful finale, one must control
every aspect of the project. Not even the smallest of items can
be relegated to others. This is the underlying, although unwrit­
ten , premise of the Owner-Architect contract. The project need
not be "perfect", but must be relatively high in the successful
accomplishment of the Own er's approved design concept.

Where detailing is lax, ambiguous, inappropriate, murky, or
non-existent, the contractor(s) will attempt to fill in the infor­
mation required; often without consulting the design profes­
sional. At this point control of the work is taken away from
the profess ional, and is exercised by the contractor.

"Thefirst problem I see, quite often, is that the plans and spe­
cifications lack a considerable amount of detail ... the lack of
such details allow the dishonest contractor to play the classic
shell game... by switching materials for less costly items, and
solving problems as he alone sees fit':

-Tim Carter, Builder/Contractor
Syndicated newspaper columnist
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DETAILING

and the intended construction, requirements, and methods are
noted.

Conceive: Research possible systems/materials/devices that,
when combined, will produce thechosen pattern

Chekpoint: Is there enough information thatYOU could build
thepart in question?

Study/sketch variety of possible solutions
Decide which solution works best, for each partl;
if work fulfills need

Fully, and describe work within parts based on
final analysis of sketches

Several parts one toanother andtodesign conceptRelate:

Depict:

Formulate:
Design:

Isolate: Divide whole project into small, non-repetutue
parts; joints, typical work, layered work, new/un­
usual configurations; Decide need, and function
of each part; Decide on "pattern" to beutilized

Where the plans and specifications prove inadequate to their
task, the contractor will move ahead as best she/he can in an
effort to fulfill the contract. Hence, there is an inherent onus
on the professional to produce not only proper but complete
contract documents. This ensures the proper level of control
over the project, as the client expects of the professional.

While the professional is specifically prohibited from direc­
ting or advising about the construction means, methods, tech­
niques , sequences, and procedures, the contractor(s) cany the
responsibility in those areas, and are obligated, contractually,
to construct the project as shown/described.

The basic function of detailing is to isolate restricted areas of
the work and to depict them, at an enlarged scaleusually, so the
specific work area/item is revealed, opened to expanded review,

However, the reality of the situation is that the Contractor is
so bound and motivated toward schedule and budget that the
lack of adequate information will not be allowed to impede
job progress. The only two options open to the Contractor­
proceed as deemed necessary without the information, or risk
loss of time to make inquiry- both take control of the work
from the design professional. This, of course, is not a good
situation, nor one that should be tolerated.

T HE BASI C PROJ ECT
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Fig. 5-2

Chart showing the breakdown and relat ionship of the three primary contractual parties in a construction project. Note there is no contractual

relationship between design professional and contractor [both work under separate contract with the OwnerJ
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The details are extracted from smaller scale drawings, which
show their location(s), but not the degree of specific informa­
tion required to construct the work. This is in full accord with
the construction axiom that "the specific rules the general; de­
tail rules concept. "

Fundamentally, detailing entails, among several other things:
- What to show;
- How much to show;
- How to show it (as to both scale and scope

of the drawing); and,
- Where/When to stop drawing.

The latter determination is difficult since it 'is a learned pro­
cess and something that cannot be taught. Actually, only field
experience and knowledge will allow one to stop detailing
at the appropriate point, and permit the workers to provide
the minute, final "how-to" to complete the detailed work. For
example, rarely is every nail shown on the drawings; usual ­
ly they are shown only where their placement and number
are critical, as in the gusset plate joints of trusses. Sizes and
numbers of any fasteners are not included UNLESS so vital
to the success of the detail that a selection must be made by
the design professional. Here, for example, custom cabinet­
work may be detailed in general since a subsequent shop dra­
wing, prepared by the fabricator will be the submitted for the
professional's review [as a "shop drawing"]. The contractor/
supplier, however, are responsible for the correct size, fit, and
construction of the work involved (as per the General Condi­
tions). This includes selecting and using the proper fasteners.

With all this aid, there is need to address the issue of personnel,
knowledge and experience. In the main, detailing is not only
best produced by persons who have developed skills for pre­
sentation and communication, but who also have the technical
knowledge and construction background required for the work.

T/}'ing to produce project documentation without the ability to
provide technical input [i.e., construction knowledge] to the
detailing, is like picking up the latest, high-tech cell phone,
which uses satellite transmission, having nothing to say, and
repeating whatsomeone else tells you to say!

This is not to apply a stigma to some educational programs,
but professional offices, "under the gun" to produce quality
project documents, on shon schedules, are ill-advised to mi­
suse their personnel. Use of people who do not have technical
knowledge ofconstruction materials and methods, which they
can apply correctly, adroitly and innovatively, are high-risk to
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the project situation, and the firm- a scenario that will pro­
duce more pain than gain! The most unfonunate pan of this
is that the young graduate or professional cannot gain the ne­
cessary experience without hands-on work, and yet that work,
unless monitored and mentored, can be counterproductive to
the firm's production, the project schedule [in "re-work"], and
its reputation [where details"slip through" in poor condition I.

The situation is one of deterioration, which is approaching a
crisis. With no overall coordination of the education process,
new employees in professional firms come armed with a nar­
row range of highly developed skills.These skills, in the main,
are operational, utilizing the latest, cutting-edge computer
software available to the professions. The educational efforts
in architecture are starved for technology, with neither college
level instruction nor community college/technical institutes
offering any comprehensive instruction on methods and ma­
terials of construction. Courses dedicated solely to detailing
are exceedingly rare.

ARCHITECTURAL EDUCATION IS NEVER COMPLETE!
It is adequate when onehas:

1) Developed sufficient skills,
2) Absorbed eve/}' possible detail of knowledge, and
3) Accumulated enough experience to ensure reason­

able solutions to problemsencountered bynew work.

Without all three - SKILLS, KNOWLEDGE, and EXPE­
RIENCE - The architect is hard-pressed to operate with any
degree of competency.

If he hopes for precision in architectural practice, let's say the
design approach, he must face the realization that education
must continue at a greater pace than he experienced at the
university.

William Wayne Caudill, FAIA

The resulting void forces the professional offices to develop
and instruct the new staffers in the basic communication do­
cuments- working drawing, including details, and specifica­
tions-as well as in basic construction knowledge; a chore the
offices don't care for, and which drain funds' because of the
non-productive nature of the development. Officeswant new
employees who are fully productive, but for the most pan the
various educational organizations are not providing this type
of person. The resulting dilemma forces the more knowled­
geable, and experienced professional personnel to create an
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interface where sketch details with complete notations must
be produced, and then given over to CAD savvy staffers. Refer
to discussion located in Appendix A.

Many architectural employers are finding that it is to their bene­
fit to use in-house training to elevate the technical expertise of
their staffers.Many officesdecry the need for this type of effort,
claiming the schools should teach this work in their curricula.
Others claim it is the function of the lOP to provide this instruc­
tion . However, that system is not set up to provide a fairly uni­
form levelof instruction, and really relieson the officesto provi­
de the environment and opportunity for experience in this work.

Nonetheless, no matter where the instruction or learning oc­
curs, there is a distinct knack for "putting a building together",
which involves a fluent and flexible knowledge of materials,
systems and devices,which can be called upon to fashion work
as necessary. Many architects relish this type of work, but their
number is diminishing, and the art of detailing is being lost.

It certainly is in the best interest of young professionals to
seek out as much construction knowledge as they can find,
and add it to their personal attributes. The breadth and depth
of this knowledge is so very important so correct, and ap­
propriate- and innovative-solutions can be applied to any
project situation. Detailing covers a tremendous amount of
"ground" on any project- innumerable materials, devices, sy­
stems, interrelationships, etc. Hence the young professional
needs to add layer upon layer of information held ready for
re-use and adaptation over the broad range of projects and
circumstances that can and will arise across one's career.

The more one does this, the more valuable an asset they become
to any hiring office and to any office they currently work in.
There is, of course, no guarantee, but this type of information
and knowledge will stand young professionals in high regard
not only for their initiative, but also for the elevation of their
personal expertise, and rounding of their professional skills.

Can the case for reexamination and redirection of the detai­
ling effort be overstated? It appears not. This is a pervasive,
steady and progressive diminution of this effort, and one that
is hurting many projects and professional office.

It is not that we are not producing enough details, but rather
what we are producing is inadequate and inoperative in far
too many cases. Without a separate, vigorous and continual
process of proper initiation, close monitoring and careful final
analysis, in the professional office, too many details are being
sent out that are simply wrong! The primary reason behind
this is the lack of understanding of the process itself and the
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need for it- and in addition, how one assembles information,
assesses needs and addresses technical construction situations.

So not only have we lost sight of how and what we detail, we
also have lost the perspective of the end -user- those who must
read, assimilate, understand and execute the work depicted in
the details. Namely, the individual trade worker, on -site.

Computerization could be called the culprit in this debacle,
but in reality it is the USEofcomputerization, and the human
demands misplaced on the system that are the real demons.
New agendas, new deadlines and project management tools
have been super-imposed on the project documentation pro­
cess, to the point that the value of proper technical content,
true problem solving, and more than mere minimal commu­
nication is all but totally forgotten. CAD has drastically redu­
ced the sensitivity for detailing"drafting" skill and knowledge
application; and BIM [currently directed toward becoming an
impressive design tool] still raises innumerable questions in
regard to working drawings and specifications- in whatever
form may eventually [15-20 years?] come to pass. Then we
wonder why project work doesn't "work"; why there are so
many claims; why there are so many problems in putting the
project together, and why buildings deteriorate too rapidly.

In reality, the process of detailing has been, and for the most
part remains, a traditional function of mentoring. This is best
exemplified in the editorial from the December, 2000 issue of
the "Architectural Record[titled "The Chasm"], and the arti­
cle from the June, 2001, "Construction Specifier" [titled "The
Power of Mentoring"] .

Both deal with the mentoring process ofeducation, as applied
in professional offices. The editorial incisively points out the
long-standing tradition of the "happening" whereby the art of
detailing is transferred on a one -to-one basis. A follow-up let­
ter-to-the-editor in the February, 2001 number of the Record,
verifies the sequence and the inherent value of the process to
the point where it calls upon the colleges to address "project
implementation" in their curricula. This triad of information
provides a very po inted and poignant review of the situation,
and really issues a trumpet call not only to the problem we
have [and which will increase in severity] but some semblance
of resolution- if proper attention is paid to it.

A few young architects [but not nearly enough] will not only
accept this work, but will make it their primary direction
throughout their careers. Everyyoung professional makes de­
cisions, conscious and unconscious, about their career. Each
precipitates toward a certain type or aspect of professional
work which is both to their liking, and where they tend to



CHAPTER FIVE-TH ETHRUSTOF DE:.TAILl NG

PARTIAL LIST OF DETAILS

This is a partial list of not so much individual details or detail locations, as it is a list of detail "opportunities" or
groupings. They all should be considered for every project. They may not all be present on each project, as this is
merely an incomplete and minimal list to trigger consideration of the project situation to ascertain whether or not
a detail is required. The details selected must, of course, be drawn in such a way as to correctly reflect the design
and construction anticipated for the project.
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Footing/foundation/basement slab

Footing/drain tile

Isolated footings

Column base details; floor opening

Waterstop between foot ing and wall

Water- or damp-proofing

Special backfill; drainage

Sill at top of foundation wall w/grade line

Floor construction at /connected to sill

Bottom of upper wall construction

Typical upper wall construction with interior finishes

Window/door sills, and heads; also jamb details

Lintels over openings

Construction at structural members; columns, beams, ete.

Wall facings and veneer details

Joint[s] between floor construction and wall

Joints between roof construction and wall

Roof edge, or top of wall closure

Gutter, coping, gravel stop

Parapet wall with flashing from coping to roof

Roof construction; insulation, slope, coverings, deck

Trim, surrounds, coves

Paneling; furring; insulation

Skylights

Changes in construction; joinery

Expansion, contraction, construction, isolation joints

Closures

Paving, curbs, ramps

Landscape features [constructionI

Roof hatches, curbs, equip. supports;

Through penetrations; wall, floor ceiling

Flashing details at various penetrations

Partition details; each type; fire rating

Masonry wall details; CMU, CMU/brick

Unusual wall configurations; angles, radii. etc.

Ceiling details; layout, penetrations, bulkheads

Flooring; coverings, trim, transitions

Floor patterns, trim

Stair details; construction, finishes

Door, frame/window details

Casework; built-ins; counters

Systems furniture layouts,

Glass frames; borrowed lights

Toilet compartments

Tile layouts, patterns, trim

Tile floor installation

Visual boards; A-V equip

Plaques

Signage; interior/exterior

Graphics; paint patterns

Kitchen equipment

Special room layout and equip

Ladders; ships ladders; alt tread

Elevators/escalators; lifts, dumbwaiters

Mechanical shafts/areas

Fig. 5-3

An incomplete list of possible items and work requiring detailing.

This list must be established, modified, augmented and changed for each proj ect specifically, so the work is properly and completely details.
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excel and feel most comfortable. Every architecture graduate
is not cut out to be a designer! Some like more administrative
roles; some like field operations; still others work exclusively
in healthcare, or sports facilities- or educational or industrial
projects; some go into ancillary fields of endeavors; and some
simply like to "put buildings together"- i.e., detailing!

All to the good! However, the work of detailing is a challen­
ging necessity on every project, and therefore it is something
that EVERY architect and prospective architect needs to enga­
ge, embrace, and "grasp"- even if the primary interest is re­
stricted to design.

Many professionals- young and old- disdain detailing and
regard it as unattractive, unrewarding, unappreciated, mun­
dane, drab, nuisance, and drudge work, and certainly some­
thing to be avoided at all costs. While each is free to come
to her/his own decision and perspective, the fact remains
that, in every case, detailing is the technical expression of
the project . For this simple reason every young professional/
designer/architect should have commitment, desire, and a
"hand" in the detailing, iffor no other reason than to ensure
that the design concept is met, and faithfully produced by the
construction work.

Drawing and drafting
knowledge

and skill in any format
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The architect, in every job position including designer needs
to understand detailing, not to dictate or control it, but to
appreciate the help it lends in ensuring that the process does
enhance, reflect and contribute, properly to the design con­
cept. This, though, does not mean that every small part of
every detail needs to be reviewed or "approved" by the desi­
gner. Rather the "designer" must have the knowledge of detai­
ling to be flexible as to how the design concept is executed,
and the limits set forth by each material and system. Without
knowing, in general terms, how to depict, construct, and/or
describe the intended construction, the designer cannot hope
to contribute to the documentation effort in a constructive
manner. Here again, control by the professional is in jeo­
pardy, although the documentation "team" can make every
effort to resolve any issues by applying their expertise to the
concept- with the designer as their guide.

It is notenough to be

- meticulously accurate;
- all- inclusive;
- impeccable in drafting; and
- painstakingly complete

These two aspects of working drawings arc shown here in
approximately equal parts. or with equal status and expertise.
There may be variations from this , but there still a mutual
function and value added one to another -- i.e., the requisite
information needs a mode of expression that is provided by
the associated and ornmensurate drafting skill .

Construction knowledge
and information .1S

primary need for drawings

Fig. 5-4

Explanation of the need for balanced drafting skill and construction knowledge
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Unless there is also an element ofshowiness, attractiveness, and
an aura about the drawing that draws immediate attention to it.

Yes, each drawing needs this, although they do not compete
with each other on this level. Blandness evokes bland, me­
diocre, make-do construction, which no construction project
should put up with . Working drawings are not intended to be
works of art, for display purposes only. They are" to work" , by
their very name. But with the current capacity to produce very
intricate, closely related line work. via the CAD process, it is
beyond essential that every drafter perceive the need and in­
terject an aspect of "showiness" into the drawings- not to the
point of distraction, but to the necessity for clarity and reada­
bility. Users of the drawings should never have to "hunt for",
or guess about information, configuration, or intention- they
all should be present and readily available, almost at a glance.
Each drawing, and detail, needs to capture the reader/user in
a way that "demands" immediate attention, reading, and the
transfer of valued information.

This may seem like a strange set of attributes to assign to the
drawings and details, but it is a truthful scenario. It is subtle
in one way, and glitzy in another. It rejects a monotone, and

High-level drawing
and drafting

knowledge/skill
I
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reaches out to the reader. It is the difference between a speaker
with inflection, varied pace, and unique phrasing- as oppo­
sed to a monologue delivered with sameness, and almost a
lack of enthusiasm and interest in the subject.

In no way does this suggest that working drawings, and de­
tails, be "jazzed up" simply for the sake of attractive presenta­
tion. Decoration is useless, and often confusing, but there are
still several things that should be done to make the drawings/
details better. Line weight variation, separation of informati­
on, separation of drawings, and other aspects of readability
enhance the drawing, draw the eye, and hopefully presents a
series of valuable pieces of project information.

A guiding thought about detailing:

It is well-settled that detailing with incorrect or inappropriate
information butgood presentation techniques is unacceptable;
but more importantly we need always to assess the impact of
detailing good and valid information with pOOT, substandard,
murky, confusing orinappropriate presentation techniques that
render it questionable.

These two aspects of working drawings are shown here in quite
skewed parts, or with marked unequal status and experti e.IThere may be variation from this, but there still is the lack
of a mutual function and value added one to another -- i.e.,
the requisite information is not available and cannot be
provided by the ophisticated drafting skill.

L.ow level or no
construction knowledge

and information

Fig. 5-5

Explanation where drawing skill and construction knowledge are drastically out of balance
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So too it will elicit a higher quality in the actual construction.
In a way, good drawings are contagious, in that the resulting
work is of a marked higher quality, simply because the dra­
wings was clear enough to direct easy and accurate construc­
tion . Simply, quality begets quality!

The definition and detailing of the idea into good workable
design therefore depends on drawing as the principle mode­
ling technique. A vital element of the process is the ability
to identify and define progress- the detailing of the idea not
only allows the designer to record development, but enables
clearer articulation of the results. This role in establishing the
progress of the design gives the drawing a fundamental influ­
ence in detail and construction, but also enables prediction
of future performance. This ability to specify size, scale, and
shape prior to building or manufacture is common practice
today. However, in the late 18th century it was am important
stage of development, which was to have a major influence on
the planning and organization of construction.

The figureshows how an idea is detailed and how annotations
are used to provide specific and added information to assist
manufacturer and installer. The incremental nature of design
is readily detectable in detail drawings, where the process of
trial and error is separated from building and manufactu­
ring, and acts as an accurate and efficient model for changes
and development. The drawing is the reflection of decisions
made, and clarification that enables the architect and engineer
to simulate what is eventually produced. and installed in the
project. The original need is to identify and illustrate diffe­
rent parts of a proposed building and their relative positions
brought about the obvious use of a scaled on a flat surface
[the detail drawing]. This subsequent ability to examine the
project, in small portions, through drawings reduces and sim­
plifies the numerous decisions that must be made. In the an­
cient days of the Master Builder, resources were not available
for a permanent record of drawings and their use to illustrate
progress and decisions. The "drawings" were fleeting, done in
chalk, or in the sand , and were scrubbed away as work moved
on . As-built drawings were left to coming ages and the arche­
ologists!

Through the years of development in architecture and
construction, this aspect of detailing has been refined and
made more positive by the introduction of various technolo­
gies. What was once drawn [in the sand or on a trestle board
with chalk], has evolved in a far more useful and permanent
record. First, we hand-made, non-reproducible drawings on
opaque media, followed by the "blueprint" system using
translucent papers and various reproduction systems inclu­
ding the blueprint, ozalid, and similar reproduction pro-
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cesses. Some use was made of offset printing, and then pho­
tocopying. Of course, today, we have the electronic creation,
development, refinement, and changes in detailing, within a
literal eye blink. This, of course, greatly enhances the tracking
of development and design compliance of the details as they
occur in the documentation cycle. This is an added feature of
control, on ht part of the professional, who has the ability to
monitor "how" the project will be executed by watching how
the documentation is produced, through its various stages.

Firms
Detailing, of course, is a process common to every project,
although the complexion and extent of the work, and the
number of drawings may vary quite widely. It is a function of
the professional effort that must directly reflect and react to
the project and the construction involved. The design profes­
sionals must create a plan for the detailing process.

In this, their effort must cover all of the crucial elements of
construction without needlessly overburdening the construc­
tion, adding unnecessary engineering and construction costs,
yet with enough information to depict the various elements of
the work so they can be easily built . Leaving out information
and not providing complete detailing is as onerous as "over­
detailing", or being redundant [especially to the point of con­
fusionI.Only through the mentoring of others, and experience
with quite varied projects, can the individual professional
come to understand and appreciate the scope of detailing, its
limits. and the contribution that must be made to the project.

It must be remembered, though, that there is no relationship
between the concept and even the execution of detailing, and
the computerization. The entire concept of detailing is an ex­
pansion of the design process- we must detail to ensure faith­
ful development of the design concept! It is also the process
whereby correct construction can be assured- i.e., giving the
necessary information, in a sound, correct and usable form,
to the trade workers so they can build, erect, install or create
what the project's features require. This process can be exe­
cuted whether or not there is a computer at hand [details still
could be done using fully manual drafting techniques) ,

Truth be told, manydetails, even today, startas hand sketches,
ormanually drafted versions forstudy, review and revision pri­
or to begiven over for incorporation as CAD drawings. Many
find this process to benecessary and a good value.

and whether or not the software available has a wide array of
"bells and whistles", and the very latest sophisticated maneu-
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GYPSUM BOARD
PARTITION/CEIUNG
AS SCHEDULED

r--- FIRE BARRIER
AS REQUIRED TO
MATCH PARnTlON
RATING

,----- GLA.VANISED
AlTACHEMENT
ANGLE

ALUMINUM ANCHOR
.r--tf--- - CLIP

COVER

STAINLESS STEEL
CLA.DDING WHERE
SCHEDULED

Fig. 5-6

Typical detail shown without notes of explanation ItoPI and with notes added [bottom] ,

Take particular note of the need for both drawing skill and correct notations to convey the information required.
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vers and functions. It is not a repudiation of CAD, but a sim­
ple fact that most architects can more easily transform their
thoughts via hand sketches than through immediate use of a
computer. Such sketching, in fact, is perhaps the most universal
attribute among architects, no matter their particular professi­
on niche- design, document production, contract administra­
tion, etc. Strictly a human characteristic and not a regression
to "old times" for the sake of opposing modem technology.

First off, however, in any discussion of detailing and drafting,
we must consider the tremendous disparity between professi­
onal offices.This is, of course, a direct function of the size and
expertise of the staff, the viability of the practice, the clientele,
the types of projects, and the financial resources in each of­
fice. There is a host of offices that consist of a single person;
innumerable others with perhaps one or two employees, and
with minimal computer capability. The office, out of necessity
and choice, will fashion its computer operations to match its
capability and direction. Often in smaller offices, the personal
choice of the single proprietor, or the 2-3 employees or part­
ners, will prevail. In those instances, the software more than
likely will be careful chosen to provide the maximum flexibi­
lity and capacity for the office, the work, and the expertise of
the staff. They then will work with what programming and fea­
tures they come-by through the purchase of the software they
choose. Cost restricts changes to newer, faster, and more capa­
ble software, but this does not necessarily deter the effort of
the office. Usually in circumstances like this, the staff becomes
highly computer literate, quite innovative, very flexible, and has
attained a marvelous command of the computer operations.

The computer by function, literally replaces the need for more
employees, and provides a reliable and rapid method of pro­
duction. It is easy to see that the computer, in the hands of a
good operator can greatly aid the production of projeets- es­
pecially where the firm is small and the computer can literally
produce the work ofseveral employees [who are not on staff].
While limited in scope and computer operational attributes,
these offices have attuned their production to those tools they
do have at their command. Combining individual computer
expertise and innovation, more than likely their work is high­
ly professional, well executed, and properly to the practice,
the clientele, and the projects .

In many cases though [although the numbers may vary] the­
re are offices of high profile, cutting edge computer capabi­
lities. These usually are offices with large staffs and a multi­
discipline orientation. Software is multiple programs, and the
latest available- easily changed-out when new versions are
put on the market. In many instances there are entire depart­
ments, staffed full-time within the organizations, which are
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dedicated to nothing except computer operations- hopefully
dedicated in a manner by which they fully support the com ­
puter efforts, and NOT to the degree that they drive the pro­
fessional effort [a wrongheaded direction!] . In the main these
offices have professional staffs which number in the hundreds
for engineering/architectural; firms, and those multi-office
firms with wide-ranging and international practices. The work
projects also run to the very large, quite complex, and very
costly- hundreds of millions of dollars.

The computer operations are the lifeblood of such firms, since
the amount of information required [to be developed, coor­
dinated, transmitted, used, and documentedI is monumental.
The operation must be rapid, reliable, and in some cases, may
operate 24 hours a day- plotting during the night for the next
day's operations and transfers. A shutdown for a simple power
outage, or for equipment malfunction can be devastating, and
extremely costly to the firm, since almost all operations will be
stopped, and employees sitting idly by. Ofcourse, in this, detai­
ling could continue in the form ofhand sketches and conversa­
tions, but actual production of usable details will have to cease.

These larger firms will also have the newest versions/releases of
computer work, and such advanced programming as 3-D mo­
deling [Building Information Modeling- BIMI whereby an elec­
tronic model is created which allows development of electronic
["virtual"] design concept, and electronic "walking"throughout
the project to view the various elements within the design. This
and other similar software programs are used to identify con­
flicts between walls,pipes, ducts, and structural elements . In very
complex industrial projects, the discoveryof conflicts [now more
commonly called "interferences"] where two or more work
items are shown to occupy the same space, and their elimination
by electronic means, in the office, is crucial to the progress and
cost control of the actual construction. The discoveryor uncove­
ring of such "surprise" conditions, on the job site, is disastrous­
costly, time consuming, difficult to unravel, and certainly non­
productive. The interface between systems' elements can easily
be displayed, rotated, inverted, and otherwise manipulated to
give the best and most accurate views- some software programs
produce actual "clash reports". While not a direct detailing ef­
fort, this work and system can be the source for more details, to
explicitlyshow how instances of interference can be avoided, or
other similarly important problem solving.

The design can be viewed further through use of computer gene­
rated renderings, and other electronic programs which advance
drawing abilities to vivid and expert presentation skills, all with
the capacity to manipulate and present numerous variation of
the project. The same building design can be displayed in many
and varied ornamentation and design concepts, without repea-
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ted copies or iterations of paper drawings. Details too, can be
created by combining various items, or portions of other dra­
wings, to create new drawings.This extends to stored "libraries"
of building component details which can be retrieved, manipu­
lated, and combined to create entirely new details, specific to
any project. Overall, the architectural profession currently lags
other professions in document production via computerized
programs. Initially, the computer was seen as a design tool [as
noted above], but with more refined software,working drawing
production is now utilizing the computer more and more.

While working drawings remain as the basic product of the
firms, their computerization has advanced so their presen­
tation and interference drawings are striking and clever. The
final projects are virtually free of major conflicts- and rela­
tively free of problems caused by too many items trying to
occupy the same space at the same time. In highly complex
projects, this is an essential element of projects, and one, if
resolved within the computer that can facilitate and lower the
cost of projects. In reality this is part of the detailing process.

But beyond this newer configuration there is still a basic need
to detail- and to do so completely in context with all of the
various requirements and needs each project presents.

There is relationship between the fact that we can, now, produce
"better" drawings, in a shorter amount of time, and the fact that
comprehensive detailing is driven by project needs.The "better"
drawings are still a function of the human mind and decision

making as to what to show and how. Speed of replication is
handy when deadlines creep up and project requirements call
for more information more quickly. This all indicates that CAD
is, indeed, a tool; and a very fine tool when in the hand of a
knowledgeable professional or operator/designer.

Obviously there is a direct correlation between project size
and the size of the professional firm hired to do the design
and documentation work- smaller firms do "smaller" pro­
jects, etc.. This relationship does get murkier as you move
toward the center location between the smallest firms and
the largest. In other words, there is a point where firms must
decide if production is best increased through use of more
mechanization ILe., computer-aided drafting, and etc.], This
is in lieu of trying to find, hire, and train more staff members.

As the firm expands, it appears that staff size increases, but
certainly at a rate much more modest than that ofadded com­
puterization. In a tight hiring market, it is far easier to find
new and better software, than it is to find good new emplo­
yees. In this, too, is an expansion of services- large corporate
clients tend to desire more services, and stronger commitment
[meaning more precise, well-documented, and watch-like
production of contract documents] . Many such clients actu­
ally oversee their design professionals by eo-locating staff in
the professionals' offices. To stay abreast of the many facets of
not only project document production, but also all of the nu­
ances of the client's management process, requires compute­
rization. Time is charted- projected/ forecasted, tracked, and
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Chart depicting the various routes and methods for the production of details
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It is the design professional who, in selecting products, is
required to fashion the exact use and configuration of the
manufacturer's standard product.

tion of the information, in the details, brings forth the project
as conceived, designed, and approved- as it is anticipated!

This, of course, is accomplished through the details inclu­
ded in the working drawings for the project. The very same
product may appear in other locations on the same project,
in several projects, or may be used, by the professional, on a

The detailing of a construction project is a highly technical
task that must be properly done, neither shortchanging, nor
overwhelming the work and all the personnel involved .

This is best expressed in the aphorism of Ludwig Mies van der
Rohe, who was noted for his sleek, clean, straight-forward and
unadorned designs- "God is in the details"! He knew that his
details would produce elements in the finished project that
would be exposed, so they had to be neat, clean, extremelywell­
executed [both in design and execution], and actually attractive,
as they became part of the overall design scheme. His details had
to directly contribute to the design concept, since they were, in
fact, part of the "ornament" and visual expression of the project.
Obviously, then his details had to be ofequally high quality, so
the actual construction would be an expression of an exacting
criterion. While claiming no divine right for detail drawings,
this expression does set the bar of value a bit higher, and inde­
ed, sets a standard of sorts. That is the fact that the details must
be given the time and attention required to place them in the
highest order as they support their associated design concept. .

DETAILING is the seeking, collecting, evaluating, selecting,
manipulating, adapting, fitting, combining, and application
of the minutia of construction information and knowledge
[devices, materials, equipment, and systems] and their ac­
curate depiction, as a wisely-chosen, carefully conceived and
well-executedgraphic representation of a small portion of the
construction, accompanied and supported by appropriate and
informativenotations to the detail itself, and its location in the
total project- all fully understandable by, and useful to the
trade workers building the project

Every project, no matter its extent or its complexity, can be [and
needs to be] reduced to, or expressed in a series of coordinated
details. Bycareful selection of the areas to be detailed, and skill
in showing the crucial work, every project relies on the infor­
mation revealed in the details. Without realizing it, the trade
worker, via the details, is exposed to the inner most parts of
the project- the substance, nuances, quirks, idiosyncrasies, and
minutia of the project, which supports and contributes to the
image and function of the finished project. In this, the design
professional must function as the translator and the conduit by
which conceptual information becomes usable, and the execu-

modified with the slightest change in scope. There is always
the delicate need to balance effort hours with scope of work.
Competition among professionals means margins are close,
so the professionals seek high-speed and reliable production
techniques, with human input to make decisions required
along the way. But the physical production- actual printing or
plotting of drawings is but one aspect of the situation. There
is still a need to match correct detailing with project requi­
rements. This is still subjective, and not thoroughly analytic.

In large measure modem day construction is a process of mo­
difying, fitting, assembling and incorporating mass produced,
"stock" [standard] products and materials into various forms,
shapes, and relationships, all as required by the project at hand.
Granted some products are ordered and manufactured or fabri­
cated to precise dimensions and conditions for projects, but
the vast majority of products come to the job site in their "nor­
mally manufactured form " [even most of those custom-made
are composed of stock materialsJ. It is only a small percentage
of the products required on a project that entail special attenti­
on, i.e., detailed information regarding a "custom-made" size,
construction, shape, or other generally overall attribute. What
is unique, on each project, are the methods by which the re­
gular, mass-produced products are re-fashioned, ut ilized in,

-------------------------connected to, integrated, and interrelate with other project ele­
ments. It is here where the process of "detailing" comes to the
fore- detailing specific to the conditions set out by the scheme
of the design concept for the project.

The process of detailing, while immersed in this scenario , re­
mains a strong and necessary element to every project- bar
none! To build the project, the trade worker needs a continual
flow of incisive, correct ad detailed information. This is trans­
lated, directly into more efficient construction, better progress,
and more accurate and faithful project of the design concept.
In fact, the word ndetail n now has taken on a much more ex­
tensive and imposing meaning, in that the minutia of docu ­
mentation and all of the aspects of the project, in toto, must
be so widely and deeply and accurately described and recor­
ded, that "details" no longer are simply the vignette drawing
showing portions of construction. The use of the word has
always encompassed all this, but the emphasis, today, is far
more evident in the project minutia than in the project's con­
tract documents [drawings and specificationsJ. Despite this,
however, the import of the drawings remains the very same.



CHAr TER FIVE - TH ETHRUST OF DETAILlN C 73

consistent basis- but each use requires at least a review of the
detail, which shows the specific use and configuration.

This very same perspective is part of the task of detailing the
project. From the wealth of possible details, and the variety
of materials and devices available, the architect/drafter must
decide on which of many scenarios is best suited to that cir­
cumstance of the project to be depicted in the detail. Many
selections must be made; and decisions made to support and
incorporate the selections. This all comes from insight and
knowledge of the project, the intent of the detail, and how
that detail empowers other work, and properly displays or
contributes to the overall design concept. Other factors such
as cost, availability, longevity, suitability, workability, ease of
fabrication and installation, compatibility with other materi­
als, etc. are part of the selection/decision/detailing scenario .

The following list is offered not so much as a checklist as
merely a list of activities which constitute the process of es­
tablishing the need for a detail, and the start of the actual
production of the detail drawing itself.

Activities Leading to Detail Production:
Identify
Research
Analyze

Assimilate
Conclude

Decide/Select
Review

Incorporate

t <,
•••••.- ..• •• •• •• •• •

• EED •• •• •• •• •• •
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Fig. 5-8

Chart of the whole of the detailing process as developed in the late 1960s by DeForrest Roggenbach of Smith-Hinchman and Grylls, Detroit,

MI. Each pod noted has extensions and parts that further outline added information and activities- overall chart here indicates the complete

interrelationship of details and how various portions contribute one to another.



74

Experienced personnel do much of this list mentally, quickly
and without the need for some sort of recording or other do­
cumentation. Here it just sets out a logical sequence, which
should bring to light the various aspects of each detailing situ­
ation. Byusing criteria such as this, consistently, we can better
ensure the development of correct detailing methods, and a
satisfactory basis for each and every detail. Certainly overall
project needs and parameters are met and satisfied when the­
re is consistency in method, and where solutions are correct­
ly founded by combining the method with the specific [but
changeable] circumstances of the project.

The list, above, is a shortcut version ofa portion ofa larger ex­
planation of the detailing sequence. While this list addresses
the approach to the actual detail drawing, it would be well to
examine the overall program and perspective of detailing in
the context of architectural working drawings. The following
was developed a number of years ago, by Deforest R. Rog­
genbach, Director of Architecture of Smith, Hinchmann &.
Grylls, Associates, Ine. [now SmithGroup], in Detroit, MI. His
intent was to formalize the detailing process using this chart
as an index to a larger discussion. Suffice here, to note the
overall cycle for the development of details and interplay and
relationship of various increments, tasks, sources and infor­
mation passed and exchanged . This is a time-tested process
and remains quite valid, today, the only changes being in the
methods that can be utilized. Certainly, several computerized
operations, including CAD, have become part of this, when
the program involves production of deliverable documents.

It is clearly evident, from this discussion, that detailing is a
studious and careful process and not a mere "make-work",
"busy-work" exercise with no real value, validity or contribu­
tion . It is both an intensive and extensive process and one
that serves well when properly utilized and executed. Odd­
ly enough little attention is paid to this effort, and there is
no impetus in the educational climate toward understanding
both the process and the real value ofgood detailing. This has
directly led to further misunderstandings on the part of others
who perceive the need and value to be either questionable or
needlessly involved. Hence, there is always pressure and illicit
suggestion that time allotted to detailing be minimized or cut
short [or otherwise compromised], for the sole sake of mee­
ting other deadlines.

Hopefully though, while not attempting to resolve the issue
in total, this effort can bring some more open understanding
of not only the value, but the essential need for detailing as
a direct impact on projects overall. Where time is cut, or the
process is "hurried" there will quite likely be a commensu­
rate adverse effect, in the form of slowed construction Idue to
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questions, or lack of information], confusion, or even claims.
None of these, obviously, contribute to the betterment or ge­
neral welfare of any project .

It is fully understandable that any effort, like detailing, cannot
be carried out unfettered by budget/time restraints . There is,
though, a need to understand that where such a process is
given inadequate time for the amount of work to be accom­
plished, there is a very good chance that there will be a com­
mensurate reduction in the number of solutions explored/
developed, the quality of the solutions, and quality in their
documentation. This reduction can be checked to a degree
where more experienced personnel are used- but here the
cost will rise for the effort involved.

On the other hand, there is a need to eliminate the tendency to
"tinker", or to attempt to create "perfect" details, by using elabo­
rate concepts, numerous items, and intricate fashioning, shapes
and relationships. Flatly, the 'criteria for good detailing should
include the need to simplify the work [both in the detailing and
in the actual execution of the work]. This requires straightfor­
ward approaches, which in turn are related to, or based on ex­
perience, and knowledge of what does and does not work. Also,
the analysis of whether or not the detail faithfully supports the
design concept, and contributes to its construction .

"Good design can beruined by poor detailing;
but poor design cannot be "saved" bygood detailing" .

In far too .many instances, the design and documentation
efforts are misunderstood, maligned, and for all intents and
purposes, demonized. It is not all that clear why this has come
about, and is being perpetuated. However, facts show that ma­
nagement of the process and the project overall has escalated
to the point that the resolution of program issues, design of
the project, and proper and adequate documentation of the
work has been reduced to being a necessary evil and a nui­
sance. Quite obviously, though, without the need for design
and construction, there really is no project, per se!

No where else is this more apparent than in a review ofproject
costs. When more than 50 % of the money allotted for a pro­
ject is easily spent on management, control, costing, tracking,
projections, computer time, and so forth, trouble is afoot. It
is alarmingly obvious that the professional engineering work
that creates the technical solution to the owner's programmed
problems is reduced to far too little stature. Somehow attitu­
des have been changed to the point that this work is margina­
Iized to a dangerous point. High levels of liability lie in this
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work for both the professional, and the owners. If the work is
poorly designed and documented the professional is at risk.

But where the owner is party to the process that created the
atmosphere for hurried, cheap, and ill-performed work, the
owner will suffer both for this act and for the hazards, non­
compliance, etc. that may come to exit in the project itself.
While not principally responsible for proper incorporation of
correct work, the owner does maintain bottom-line respon­
sibility for the propriety of the project. In the seal to get the
project moving, and to have its operational at the earliest pos­
sible time, the owner contributes, heavily, to the atmosphere
of the project and its production. If information flow is spora­
dic, where changes occur frequently, and where unreasonable
demands are made, the owners adds more fuel to the highly
volatile situation- some risk comes with such acts.

This is not, though, to point to a new "demon", but rather to
instill the thought that the content of the documents, both
drawings and specifications, is perhaps the most crucial and
vital link to bringing the project to a fully successful comple­
tion. In addition, the time land cost applied to that time] is
extremely difficult to assess and assign, particularly where
communications, and flow of information is intermittent,
changeable, and problematic.

In the final analysis, how well the design concept is realized,
in the actual construction, should be the truest measure of the
success. The owner may well create an atmosphere of highly
charged parameters for cost and time considerations, but even
if the schedule and budget are met, but the project does not
serve the operations well, the project will- quickly- be ma­
ligned and ridiculed . As time goes on, and if the project both
functionall y and actually continues to deteriorate, more will
be the outcry about the inadequacies and the lack of proper
execution of the owner's program .

Of course, the owner will always desire an "ideal" solution,
where all aspects of the project are "perfect" and the number
of glitches and problems is small. But currently the attitudes
and approaches to projects, project atmospheres and project
sequences are more imposing than productive, and projects
continue to "hit the streets" in questionable form, both for
bidding, and for functional occupancy. No one is seeking a
blank check for the engineering effort, as all professionals
well know that there are always deadlines and points where
work must stop. What is being sought, and really is needed,
in every project delivery system, and every Project Manager's
mind, is the stark reality that to create the design of a struc­
ture to house a process [asyet undefined], and to support that
process during operation takes time and effort- period . The
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effort, by management, should be almost solely to facilitate
the design and documentation processes, and to minimize
[if not eliminate] the intrusion of the other administrative.
processes and procedures. This is simply recognizing that em­
phasis properly directed and supported can enhance the "pro­
ducts" developed- but can be destructive if not controlled, or
if misdirected to meet the wrong agenda .

The issue being raised, here, is not one of pre-eminence or
domination; it is one of a concerted and coordinated effort
to facilitate construction of successful projects. Within that
context, there are many "players" each with a slightly different
perspective, but all of which need to have one agenda item
or direction, and that is "the project!" It is often difficult to
see what requires all of the administrative manipulations with
projects, which now seem to overwhelm project work. What
is so pervasive that non-essential Iin regard to construction
process] project information now has become so eminently
important and has been given such credence as to become dri­
ving forces, impenetrable, and absolute, which in no way can
be compromised? Without attempting to answer that questi­
on, let us simply allow that some person in the hierarchy of
the project needs all of these exercises for some reason.

The issue that must be raised, though, is how, and how well
project design information is developed and evolved into
documentation that is complete, clear, decisive, directional,
and as concise as possible consistent with clarity and com­
pleteness. This all, in turn , must be viewed as to its viability
as "construction information" which is in the correct form,
correct format, and in such terms as to be fully understood by
the various trade workers.

DETAILING: The application of construction knowledge to

the design concept [well-defined or not} by translating it into
the specifics of construction, with definitive materials, systems,
constructions, relationships, configurations, dimensions, and
other information vital to correct project construction.

Here it must be observed that trade workers are trained to
different standards and in different manners than the design
professionals. This in itself cries out for the correct and pro­
per interface between the lexicon of the professional and the
"lingo", jargon, nomenclature, slang, and other terminology
of the workers.

If the workers, by some outside chance are "dazzled" and over­
whelmed with the eloquence of the documents, but cannot
decipher and understand what is intended, the documents are
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failures. The documents will be discredited [and may be dis­
carded], and construction will either stall or prove improper
if continued. Also, lack of understanding leads either to con­
tinual questioning, or to assumption. Interpolation, extrapo­
lation, or proceeding in ways that one [the worker] thinks is
correct. At this juncture, control of the project has been lost to
the design professional, and could proceed on a very errant,
and costly [to rectify] course. All of the latter lead to sizeable
and difficult problems, almost without exception!
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A QU ICKCHECKLIST FOR DETAIL! G

Ques tions to ask:

o What do I need to show at th is location
[the prima ry focus ]!

o What must I include/s how Ita convey all
pert inent information]!

o What woul d be "nice" for me to show
[added information ]!

o How muc h do I show [overall area of de tail]?

Clearly a prime function of the design professional is to con­
vert concepts, needs, wishes, desires, and other programmed
requirements into real objects ranging from individual pieces
of material, or equipment, and formulating areas, surfaces
and rooms which serve to correctly support funct ions of the
owner. This is one documentation task that must take place.
In addition, this interpretation and translation must be fur­
ther transformed into another set of words, phrases, instruc­
tions, directions, and other verbal and written information
which is fully functional and directly usable by the construc­
tion trade worker.

Where this multiple translation is not done, or is done in in­
adequate terms, the actual construction and its process and
procedure will be inhibited, encumbered, and made slower
and contentious. Clarity plays a major part in this, as do com­
pleteness, and correctness. This all creates the need for a ma­
jor and imposing, and quite astute and profess ional effort­
well executed in addition to being well conceived. In this, the
results of this effort could be forwarded to the field person­
nel without all of the administrative festooning that we now
use. Again, this is crass, but those administrative procedures
serve one aspect of the project, but should not be permitted
to intrude upon the engineering effort, which is the process
fundamental to getting the project not only built, but built
correctly as to form and function. The linkage is simple- the
successful completion of the project, faithful to the approved
design concept, is a matter ofappropriate and complete docu­
mentation, including well-developed details!

o
o

o

o
o

o

o
o
o

What is the best view to use?

Can th is be combined with other information
for a better, mo re informative drawing?

What should I show in the background
Ifor reference]!

What scale should I use for h ighest clarity?

How does this relate to other surro undi ng
details?

Am I trying to show too much ?

Wha t can/shou ld I leave ou t?

Is it too complex?

Is it clear; confusi ng?

o Wha t line weights are ap prop riate?

o What material symbols are necessary?

o Wha t the best locations for
no tes/dimensions ?

o Wha t needs to be cross-referenced?

Fig. 5-9

Quick-read checklist ofbasic items necessary in the detailing process
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THE REALI1Y
OF DETAILING

The task of erectinga construction project is demanding- men­
tally and physically. But one who chooses to debate, which is
more important- mental work or physical skill- is really re­
viewing the chicken and egg debate. Each project is translated
from a mental process into a written/drawn process during
design and documentation, and then again translated into a
physical exercise during construction. What can be left out?

Good detailing is the largely unseen underlying skeletal frame
for therealization ofalldesign concepts, andarchitecture.

Without working drawings and specifications the trade wor­
kers, and other
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The building can no more becompletely built without details,
than it can be completely built using just the other working
drawings; just the specifications or just the architectural ren­
dering!

construction personnel would not know what and how to
erect the project; the contractors would not know how to
price it , and certainly the owner is of no mind to pay for "so­
mething" even if it is not what she/he wants or needs . Thus,
the players and the processes of construction are intrinsically
and inseparably intertwined- and the wise course is for all
"players" to seek and establish an amicable, cooperative and
productive project group . It is not a process focused on one
entity or firm- the single focus for all parties needs to be
proper and successful execution of the project work. Assi-

OK. now you have the drawi ng for the bu ild ing - go bu ild it! !

What? You need more information ?

OK. make a li t of wha t in for mat io n you think you need - how man y items wo uld show up as "details"?

[Fig. 6-11
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sting and facilitating each other is not a sign of weakness, if
the final result is enhanced, and made better! Construction
should not be reduced to a nonsensical, competitive game
of one-upmanship, Who wins in that?

Construction isNOT a competition!

To fulfill their obligation to their clients [producing success­
ful projects] it behooves design professionals to produce quality
documents thatfacilitate the construction operations by being
fully andeasily usable by thetrade workers- clear! Complete!
Unambiguous! Direct! Informative! Helpful!

The current workforce of trade workers still is trained in ways
that are markedly different from the design professionals­
and for obvious reasons .The work and perspectives of the two
groups of workers has always been diverse, and there never
has been any major or lasting effort to bring them closer to­
gether or coordinate them. Design professionals design; tra­
de workers build! But their training must be brought to bear
using new materials, new techniques, and new approaches
for which their training may not, now, be appropriate. The
professionals, though, have a greater need and opportunity to
investigate, analyze, and understand the attributes of the pro­
ducts- trade workers need to know how to work and install
the various products. There is a continuing need, then, for the
documentation by the professionals to be more directed and
instructional for the trade workers. To get the project work
done, as required to meet the clients' needs, there must be a
package of information that is, 1] correct, 2] proper, 3], eoor­
dinated, 4] timelyS] easily understood, and 6] readily assimi­
lated by the trade workers. Simply, how can they best do the
work depicted on the documents?

If it is true that we are hired for "what we know", and not
"how wedo it";

How is it then, ourfundamental professional responsibility is
really to others who do not hire us, and have no contractual
relationship to us? [i.e., contractors and trade workers]

This creates a new onus on the profession, and one it had bet­
ter not ignore or minimize. Today every project puts a "team"
in place to produce the project, and that team works in con­
cert for the client- it does not include the client. Doesn't
"team" indicate a need to work together, to assist and support
one another, and to come together in ALL waysto produce the
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"The construction team is the loosely knit, diverse group of in­
dividuals and organizations that performs the many functions
necessary to bring buildings into being. Often thought of as
only consisting of those who design buildings, and those who
construct them, the building [construction] team is actually
much more complex allelements, including owners, are
essential in transforming a need for a building from an idea to
a completed structure."

-William DudleyHunt, lr., FAIA

ENCYCLOPEDIA OF AMERICAN ARCHlTECIURE,

final result or goal? To perpetuate a situation where docu­
ments have marginal value or create confusion and chaos is
unthinkable. There must be adjustments to the true essence of
"team" effort which entails both the documentation and the
work effort which will produce the anticipated project.

That result or goal starts as a design concept that is approved
by the client, and becomes the expectation of the client. It
is then primarily a "paper exercise" which is not fully deve­
loped, and is seen mainly in preliminary sketches and dra­
wings, and perhaps a rendering showing just some features
and portions of the final project. To get to the point where
you can see, and touch that project, there must be a process of
documentation, and execution of those documents. The do­
cuments involved must convert and augment the preliminary
information by developing it into a full-blown set of infor­
mation, instructions, directions, and other parameters, which
define the project and tell how it is to be built.

But yet another iand perhaps more imposing] problem con­
tinues to increase in its -imposition on the projects . That is
how well both the design personnel [including those who
document the design concept], and the construction person­
nel are trained- not in management, not in scheduling, not
in material ordering, not in personnel managed. But rather
in pure and simple construction techniques, procedures,
skills, knowledge, and expertise in understanding and ad­
apting instructions [from the design professionals and the
product manufacturers] to the specific needs and require­
ments of the project. Unfortunately, there are very few par­
allels in the instruction given to the two sets of personnel.
The basic instruction, for both groups, is strongly founded in
their specific perspectives. It is in no way a broadband expla­
nation ofwhat is to be expected of the other group, and how
communication between the two must work. This fosters no
cooperative understanding between the groups, and certain­
ly does not facilitate the construction process . The more ri­
gorous demands of the projects require solutions that often
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Sequence for Design Depiction of Details "
and for Development and Conveyance

of Details of Information

necessitate new work directions, and doing work in new and
more precise ways. Yet there is no current system that in­
forms all parties to the project about the new demands and
the increased demands on the work. This whole situation is
a direct and continuing threat to smooth and correct com­
munications between the two factions on the job site, and
within the creation and use of the documents. Without due
diligence, the documents can be produced in a form which
inhibits quick understanding and assimilation, much less
ease of construction. There is, of course, no place or oppor­
tunity to inform, and foster understanding among the trade
workers about the new, increased sophistication needed in
their work.

Re.eard,

Allal)'Zt~

Assimilate

Conclude

ecds; Requirements; Proolen:

f.ocatielll : Umits/Area /(J depict

Choose Scale for clarity/completelless

Good dra/tills/CAD Techniques;

linesfnoteslline ll'orh/s)'II,!}ols/lerraillg;

adjllst as lIecessill}'

Of course, the design profession personnel are trained in
how a concept [the design] is brought to fruition. This invol­
ves what must be shown or written and how those processes
should be executed. The construction forces are trained in
how work within their prescribed purview is to be done. The
emphasis is on how to execute what is shown, whether that
documentation is faulty or not [it is not their job to assess
the quality or propriety of the design and detailing, but rather
it is to execute and build what is shown and described]. The
basic onus and liability for "correct" construction lies with the
design professionals, who must constantly be aware of idea­
listic, dysfunctional, and "unbuildable" details or instructions
in their documents. They must develop skills that utilize their
knowledge to show precisely how the required construction,
work, facility, unit, item, or complex is to be built. In turn ,
other skills are required to clearly, and completely convey the
information and instructions to the trade workers in the field.

With the tremendous increase in the complexity ofequipment,
construction, and projects in general, there is an eminently
stronger necessityfor clearlyknowing not only WHAT to depict
and describe, but also HOW best to do that [see Figure] . Oddly
enough, this assessment must involve, and be reinforced by
an understanding of what is really required in the field, so the
trade workers will quickly and fully understand and assimi­
late the written and pictorial instructions given them in the
contract documents. In far too many instances, this interface
is not properly acknowledged, much less properly addressed .
Far too many design professionals, and their staffers do not
have the background, education, training, and field-experience
which one must possess to fluently communicate to the trade
workers.This is not a competitive exercise; it is a matter of"de­
sign/construct team" members supporting each other in the
common cause of constructing the project to the satisfaction
of the client. If depicted and described correctly, and built to
those terms, the project should easily meet the requirements
of the owner/client.

Decide Correlate

Review Coordinate; comribute; filllleel/

Fit with project program Label

Incorporate Referellce; ro Reference

Location in Drawillg et f et fOn/liltf

Re-Usable [make tandatddetail] ;

Rewin

What needs to be done?
How do we accomplish that end?

By far the most pervasive need for each construction project,
is the conversion of concept into tangible things, items, mate­
rials, systems, procedures, directions, instructions, and infor­
mation- from design to construction, Equally important is the
conveyance of that information to the trade workers who are
responsible for erecting, and installing the various materials,
systems, items, devices, etc., required to produce the final re­
sult. That result, of course, is the building or structure that was
envisioned in the originally approved design concept. It is the
project that owner has contracted for and has come to expect!

Detailing is the "perspiration" that brings the inspiration [i. e.,
design concept} to realization!

The process of this conversion and conveyance is absolu­
tely essential on every project- bar none! Of course, there
is a good deal of variation in the amount, and depth of the
information- A direct indication of the scope and comple-
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xity of the project itself. Following the axiom that "specific
information governs the general", the documentation of a
project must be fully commensurate with the result desired/
required, and which is anticipated.

Thesuccessful construction of any/every
architectural orengineeringprojects requires
that thebasic idea orconcept of the project
configuration berealized in thefinal completed work.

To facilitate this, there is need toconvert an idea
and a preliminary design/concept intousable
construction language, information and instructions.

A major part of this conversion lies in thedetails ­
augmented byother drawings and thespecifications.

Inappropriate, inadequate, incomplete, and uncoordinated
information will not produce a faithful execution of the con­
cept no matter how expert the effort may be. Yet the level of
completeness and the depth of the information are not things
that one can capture and codify. Rather, it is a process where
the design professional must call upon both training and ex­
perience to produce documents which will well serve the wor­
kers on the job site, and which will provide the basis for the
correct expression of the project.

In essence, the principle of detailing is akin to the dissection
of the frog in a high school biology class. There the whole
item- the frog- can be studied" in detail" only if it is dissected
into various parts, and then closely examined . Fundamental­
ly, the construction project, overall, must be "dissected" [at
least mentally] into a number of smaller parts, which when
combined produce the project. If one starts [correctly] with a
vision of the completed project, there is a need to isolate cer­
tain areas, or portions of the whole, so they can be designed,
explained, and depicted and described on the document. Ob­
viously every inch of every portion of the project will not be
included, but with careful selection, and informed effort, the
design professionals can engage a process called "detailing",
and can provide a series of "details" regarding the construc­
tion of the project.

Construction does have the luxury to start with the whole
project, but relies on mental processes whereby the design
professional's staff takes the only overall concept [usually a
rendering] of the project, and "builds" the project in their
minds, and via the documentation.That documentation envi­
sions and then depicts what and how the project work entails
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and how it is fitted together. Basically, it is the process of dis­
secting the frog in reverse- starting with virtually nothing
[except an idea or concept] and developing it, on paper, disk
or hard drive, and transferring the contents [the' information]
to others. They, [the trade workers] in turn, physically build,
construct, erect and install the multitude of work required to
produce the finished project.

This scenario shows the vigor of the design process, and the
expertise of the design professionals and their staffs. They
must, first, develop the overall design concept, through a
mental process that brings various elements and principles to
bear on the needs wishes and desires of the client expressed
in the written project program. Once this concept is fully de­
veloped, presented in laypersons terms understandable by the
client, and approved, the professionals must both mentally
and physically develop the various thoughts, ideas, concepts
and principles into "pictures" which show how the concept
should be built and fitted together.

Detailing starts not with masterful drafting skill, but with
broad-based anddeep construction knowledge of andabilityto
adapt- materials, devices, systems, methods;anduse ofa litany
of reliable resources.

The project, at this point, enters the design development pha­
se of work to be followed by the document production pha­
se- the bailiwicks of detailing!

While some information is readily available [standard details,
precedence from previous efforts, etc.] most details must be
developed anew, and specifically for the conditions created
by the new project. The mental flexibility required is obvi­
ous, when one understands that there is no large, standing
pool or array of information, which the professionals can
directly draw upon. Their mental faculties combined with
stored experience will be triggered by the various problems,
conditions and situat ions that must be solved for the new
project.The adaptive application of their personal storehouse
of construction knowledge regarding materials, systems, and
construction methods, realigned to meet the new project re­
quirements, is the crux of their professional expertise, and the
primary direction of the professionals' entire direction, char­
ge, and "reason for being".

Despite thefact that thecontent is as theclient desires, and the
intent is as wedesire, the most overwhelming key tosuccessful
project documents are how easily they can beread, assimilated,
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and implemented bythe end-users- the trade workers building
the project.

To uncover and assess the true value and appropriateness of
details [even to compare versions of the same basic details]
it is best to utilize a chart or outline. In this way, each attri­
bute can be investigated, resolved, and decided upon. Bytre­
ating each potential detail in exactly the same manner, one
can be assured that the final decision and configuration of
the detail is correct for the project condition- and correctly
displayed for use by the trade workers. Each detail, and each
version of the detail under consideration, needs to be mea­
sured as follows:

DETAIL ANALYS IS

DESCRIPTIO

LI.\lITATlO OF U E:

DETAII.I G
o , IDERATIO

OO RDI ATIO
REQUIRED:

LIKELY FAILU RE PO INTS:

MATERIALS:

EXE uno

Brief description of need ,
location and other
related details

Restrictions on application;
scope/parameters/area of
detail ; items no t addressed

Dos, and Don 'ts to be
utilized, and show basic
intent of de tail

Location ]s] for use;
pro hib itions, "watch -ours" .
pit falls, care to be taken

Reasonabl e expected results
if certain things are don e, or
which de tail canno t resolve;
try to expo e anticipated
adverse con equence

Li t type, compo ition,
trength , tandard, fini he

for each material in detail;
A.
B.
C.

Direction to be followed
bo th in de tai ling and in "call­
out" notes for trade worker
[exactly "how" to do the
work hown I; can b done
using groups of material
I illu tr I th ir int rf

I j

Simplistically, detailing can be defined as series of related
glimpses, vignettes, or snapshots, of a proposed project, taken
somewhat in isolation lone to another], and showing limi­
ted areas of work. In architecture and construction, of course,
these would show selected portions of the proposed construc­
tion. In fact, this process is very much like the childhood
workbooks of "dot-to-dot" exercises. Both in the workbooks
and in architectural work, a hidden "object" is revealed as you
connect the numbered dots laid out on the page.

Of course, the "objects" are known beforehand, but were re­
duced/translated into a series of dots placed at crucial posi­
tions along the outline of the object. The parallel is very clo­
se in architecture and construction. The project exists Iat the
time of detailingJ only as preliminary plans and elevations, or
perhaps just concepts, ideas, and visions in the mind's eye­
perhaps as rough sketches, or an "artist's' rendering". In any
event the entirety of the project is not shown or revealed- the
drafter must develop the "views" of the project through pro­
duction of the complete and detailed working drawings. Even
then the working drawings are two-dimensional, for the most
part, and are devoid of the distortion, or illusion of perspec­
tive [which is really the way the human eye sees]

Detailing:

• Divide whole project intosmall, non-repetitive
parts; joints, typical work, layered work,
new/unusual configurations

• Decide need, and function of each part
• Decide on "pattern" to be utilized
• Research possible systems/ materials/ devices that,

when combined, will produce the chosen pattern
• Study/sketch variety of possible solutions
• Decide which solution works best, for each part l;

if wor!? fulfills need
• Fully depict and describe wor!? within parts

based on final analysis of sketches
• Relate parts one toanother
• Is there enough information that YOU

could build the part in question?

Architectural detailing begins with a need, or a desire to show
some limited portions of the construction. The "need" is an
educated perception that some explanation or graphic ela­
boration is necessary, or that some direction or clarity is re­
quired, so the design professional can ensure that the work
will be clear, and readily executable by the trade workers, on­
site, as necessary or appropriate.
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In some cases the "need" is created separately from the design
concept or the required configuration of the work. For exam­
ple, the "need" to keep water from entering a wall at the jamb
of a window. This "need " has nothing to do with the type of
wall or windows, the shape, or the aesthetic appearance. The
"need" lies beyond these as a fundamental premise or princi­
pal if you will, that lies within the realm of satisfactory and
proper construction that will, ultimately, meet the owner's
approval, and create no problems. Many such detailing needs
come from the mind and expertise of experienced professio­
nal who are aware of the crucial aspects of building construc­
tion [without regard to a specific project] .

In other instances, the perceived need for a detail is the belief
that some direction or exact configuration is desired. This, of
course, could be part of "keeping water out of the building"
applied in some creative manner, as a portion of the work
which must have a certain prescribed "look", shape or func­
tion, which is generally other than what one would normally
expect. Note that the detail, here, is not as an assessment of
the propriety of the work, but rather is a depiction of what is
intended, desired, or required .

The detail drawings should be carefully and strategically se­
lected much like the "dcts"- at crucial junctures, changes in
plane, changes in material, edges, or other locations of phy­
sical features or changes in the work. The architectural "dots"
are connected by recurring work [continuous wall of masonry,
other features ofa wall section], which need not be shown. Ty­
pically the "connecting work" is quite redundant and nothing
is added to the clarity or totality of the information for the
project if the work is shown in its entirety.

This is the true crux ofdetailing! Starting with recognizing the
need, how the need can be resolved, and how that resolution
must be adapted, fitted into, and made to reflect the design
concept requirements are the basic foundation of detailing.

While it is easy to see and understand the need for the design
professional to convert information into a form usable by the
trade workers and contractors, there are other considerations
within that conversion process. These occur beyond the mere
need for changing the type and format of the information.

Communications in the construction process are critical and
vitally important to project success- and the success of every
party to the project. The flow of information needs to be es­
tablished early and must continue, unabated, on a continu­
al and meaningful level. In the main the process starts with
that person who develops the information, and acts in the
role of the primary contact between design professional and
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contractor[s] . A person who knows not only what to send,
and in what form, but also, to whom the "message; should be
directed [usually there is no direct communication between
trade worker and professional]; a contractor's manager or su­
perintendent is the intermediate who receives the message.
This person, at the level of working drawings and specifica­
tions, is usually a person who is well versed in the technical
aspects of the project- Project Architect, Lead Architect, etc.
This places a tremendous onus on the professional's staff.
There must be awareness of the type of information needed
in the field, and the form it should be in.

Obviously, to achieve a successful communication, an expe­
rienced person needs to oversee the process of the documen­
tation, so it satisfies the basic need, from the outset. Only a
person knowledgeable of the field operation, perhaps even
with construction experience in the background, needs to gui­
de the thrust of the documents- both drawings and specifi­
cations . It is far more crucial for the drawings, since they are
used by all hands in the field; the "specs" normally stay with
supervisory and management personnel. Projects architects,
Discipline Leads, Associate Architects, and experienced [not
just trained persons with little if any field experience] drafters
are vital to this effort, and must be dedicated to this singular
task from start to finish- the process is that rigorous and im­
portant. The task revolves around both the correct expression
of the information, and the vast amount of information that
must be processed.

How does one successfully transmit a large volume of in­
formation in a correct manner? Two elements are key. First,
the information transmitted should be reduced to the lowest
quantity necessary to make the point or communicate the
idea. Saying too much [or in the case of drawings, showing
too much] leads directly to confusion, and a breakdown of
the message to be communicated.. One must apply a strict dis­
cipline to include "enough, but not too much " information­
what is essential to the trade worker, and what is not ?

Superfluous information does absolutely no good, and can
do damage to the communication. If the trade worker cannot
understand the lines shown, how is she/he to assimilate the
drawing to the work required? Why show items or informati­
on which is so mundane and innocuous as to be needless and
useless? There is no need to show the prowess of the detail er
or designer, nor the in-depth knowledge being applied- show
just what you want done, clearly, directly, and SIMPLY! Every
detail needs the application of detailing techniques to shift
down and remove the drafting "chaff", or unnecessary lines,
and words Clarity and direct-reading are qualities valued in
the working drawings and details .



CHAPTER SIX- THE REALITY OF DFlAILlNG 83

<I
6

TOP CHANNEL

CONT FIRE SEALANT TYP

SUSP CLG HANGER WIRE SEE ROOM FINISH
SCHED FOR HEIGHT & MATERIAL TYPE

28x26x19 PERIMETER CHANNEL MFCE26

(2) 15mm PLASTERBD @ 2HR CONDITION
(1) 15mm PLASTERBD @ 1/2HR CONDITION

80x25x50 CLG CHANNELS @400 OC
MFCC50

HORIZ SHAFTWALL LINER PANEL

HORIZ SHAFTWALL SYSTEM
(LAFARGE RCS904)

2HR HORZ SHAFTWALL SHOWN (SEE
MANUFACTURER FOR 1/2HR & 1HR CONST)
WHERE APPLICABLE

FIXING CHANNEL

I
I HORIZ MEMBER I MAX SPAN

REFERENCED
I GYPROC 60170-2HR: s 2.7M

GYPROC 92190-2HRI s 3.7M
I

I GYPROC 146T190-21jlR ~

: FOR 1HR RATING S~E
APPLICABLE GYPRO
HORZ SHAFTWALL S STEM

I LAFARGE SYSTEM
I -----,----
I REF.
I
I RCS901 s 2.5M

: RCS904 s 3.6M

I RCS905 s

COMPONENT DESIGNATION IS
LAFARGE & INDICATED AS A
REFERENCE STANDARD ONLY.
OTHER MANUFACTURER'S
COMPONENTS OF EQUAL TO OR
GREATER PERFORMANCE WILL BE
ACCEPTABLE UPON APPROVAL OF
SUBMITIED SHOP DRAWINGS &
DATA.

NOTE: HORZ SHAFTWALL NOT DESIGNED TO
CARRY LIVE LOADS, MECH EQUIP NOR TO
PROVIDE A PLATFORM FOR MATERIAL STORAGE
AREAS. POST WARNING SIGNS e ADJACENT .
L.9C~TIQN~ ......

Fig. 6-2

Example of a detail that contains too much information.

Much of th e text is improper and better located in the specifications to relieve the congestion around the graphic detail
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Cl IECKLlST OF DETAILI NG TECII '1QLlE

1. Analysis/ election: Carefully analysis and keep track
of locat ions/situat ion s/ condi tio ns which readily
appear to require further explanation via detailing.
Also, recognize that literally hun d reds of de tails may
be involved, and the list will expand when more
inform ation becomes availab le, and when mo re
systems are shown in the project.

2. Set the con text: Following selection of the location
requ iring a detail, set out the surro und ing conditio ns
Inew and existing] of that locat ion as a backdrop and
base of reference for the new detail

3. Judicious separation of information: l lse the strictest
of discipline in what information to show o n the
detail, and what to delegate to the specifications;
verbose notes do not "play" well in the field, and they
often create confusion, when they include information
which is superfl uous to the trade worker.

4 . Objective pruning: In a strict, objective mann er,
remove all line work which does not directly contrib­
ute to or help explain the detail; base inform ation , set
out in 1. above needs to remain , but additional
informat ion in that category does not [exampl e, a
column line is helpful, but the "column beyond "
show n with 4 dotted lines is not!

5. Variable line weights: Plan to vary the weight of lines
o n purpose; follow a prin ciple or system in all cases;
be uni form . This is a tremend ous aid to readabilit y in
drawings.

6. Piece-by-piece, and Total Fi t: Ensure that each
clement or piece in the detail is correctly sized and
shaped to fi t as it should and to perform the task you
plan for its; ensure adeq uate space for fasteners. Also,
ensure that the deta il as a who le, is correctly fitted
into the base conditio ns and to other new wo rk.

7. Redu ction Simplification: Always loo k for oppo rtuni ­
ties to reduce and simplify both the pieces within the
details, and the need for add ition al details [will
another detail, already developed serve herei]
Maintain and show the crux of the detail without
surround ing "enhancements"

I·ig. b-.l

Quick list summarizing detailing techniques
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Words are the second key element. Here too a very strict disci­
pline is required, in that information must be separated, and
located in the MOST ADVANTAGEOUS place or document.
In the zeal to produce "good details" the inexperienced staffer

Construction communications are necessarily complex [as each
project requiresJ; thus, the communication ofinformation must
be finite, clear andcomplete, primarily accomplished byusing
graphic andwritten means-

GRAPHICS = DETAILS
WRITTEN = SPECIFICATIONS

usually jumps to the conclusion that "more is better" . Not
necessarily true! Certainly the drawings and the specifications
need to be interrelated, cross-referenced and mutually sup­
portive . This does not mean though that they must be dupli­
cates, or that one is to be loaded with information, while the
other is information-starved, and so anemic as to be ineffec­
tive. Not at all!

There needs to be a balance in the amount and format of
information. As the chart shows, the best criteria to follow
are the type or category of information and its proper loca­
tion. The tendency, too often among young and older profes­
sionals, is to place too much information on the drawings.
Often a good deal f this information is of no value to the
workers, although it is useable by their mangers. Often too
information is placed on the drawings which has no direct
field application, and only serves to confuse workers, and
delay work during a RFI [Request for Information] sequen­
ce- i.e., "What does this mean?" This tendency is reinforced
to some degree in that simpler buildings and houses in par­
ticular, use documents which are combination of specs and
drawings. No formal Project Manual [specifications] is pro­
duced as a separate entity. In many instances this works, but
extreme care must be taken that this technique is not utilized
where the project is more complex, and the issue of clarity is
pre-eminent.

In a large sense, information should be located where it is
best applied. This applies to the location of the notations in
relation to the detail itself, as well as the selection of the con­
tent of the detail. That is to say that notes should be located
so there is no need for long, complex and numerous leader
lines from the notes to the material or construction depicted.
Such added line work is distracting and often leads to illegi­
ble drawings [i.e., so full of "linear spaghetti" that the actual
drawing is hard to decipher] . Selection of the detail or details
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Location of
Construction Contract Information
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SPECIFICATIONS WORKING DRAWINGS

• Legalities; conditions

• General requirements

• Contractual obligations

• Project-wide parameters

• Written product data, selection,

accessories installation instructions

• Required results of construction

• Type; materials, system equipment

• Quality; materials, products,

manufactured equipment

• Results; fabrication, installation, erection

• Quality; workmanship

• Allowances, unit prices

• Alternates, options

• Regulatory requirements

• Reference standards rules, ordinances

• Submittal requirements

• Instructions; directions

• Warranties

• Project location

• Relationship to site/lot, surrounding properties

• Site features; utilities, natural, man -made

• Graphic representation of work required

• Extent, size, configuration of project

• Basis for quantities

• Work locations, dimensions; details

• Interrelationships

• Door, window, room finish, hardware,

lintel and other schedules, etc.

• Equipment/ fixture sizes, and locations

• Extent of alternatives

• Schematics; building services systems IMEP, etc.]

• Connections; various types, locations, materials

Fig. 6-4

Important chart showing pla cement of construction information in drawings and specifications,

based on what can be drawn Ibetter shown graphically] and what requires a write-up [non-graphic presentation I cannot be drawn

needs to be judicious so too much area is not covered, leading
to extended leader lines or a number greater than necessary to
make the point.

In addition, some things are more easily depicted than de­
scribed, and vice versa. Why use voluminous notes to descri­
be something that is easily shown? And certainly why fail to
make the point by trying to draw something that is far more
easily described [even if it takes sizeable notations]? Space
on drawings is often strictly limited, and added information
only serves to crowd the sheets and drawings and increase the
chance for reduced clarity and confusion. While not advoca ­
ting specifications in the thousands of pages, a lot of the work
and its attributes are much more easily described then drawn,

and a good deal cannot be depicted at all. Of course, another
good analysis for placement of information is, "who needs to
know what?"

The significance of the foregoing cannot be lost on the drafter
at any level of expertise. The basic configuration of the details
is of important, both for proper construction and for commu­
nication. The leaders of projects do not all necessarily know
every minute detail of the drawings [including the details]
and rely on the expertise and conscientious efforts of their
drafters. Obviously, this alludes to dedication, construction
knowledge, the asking of questions, and ensuring that whate­
ver is done is done well, in light of the impact on the project­
from correct application and construction to costs.
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It's not the creativity, the innovation, the clever mode of de­
piction, or other variables thatcount as thekeypoint in detai­
ling- it is theclear communication of valid, accurate, infor­
mative and useable information to theend users.

The recipient of the communication needs to be understood,
as well as the message.That person acts individually on the in­
formation received, or relays/ distributes the pertinent infor­
mation to others [one or more persons], and perhaps to files,
notes or archives. While the message need not be changed, its
final disposition is important, and it may be necessary to state
that in the communication- i.e., what is to done with the
information and not necessarily leaving that decision to the
recipient. Part of the responsibility here is to ensure that ALL
of the personnel concerned with the message are informed,

~~.

~~..

~~J
~~.~t-Jr,
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and kept current on the communications. Too often pertinent
communications are directed to the contractor's office and
managers, and do not "find their way" into the field. Changes
in the work, for example, are crucial to field operations. Of
course, the initial distribution of contract documents are sent
to the field for direct use, keeping of record drawings- and
including a set of documents approved by the local govern­
mental agency responsible for code administration [this is the
set to which all subsequent work must comply] .

While this sounds relatively easy and reasonable, there is ano­
ther and most crucial element in this process. That is to en­
sure that the message and information is in such form that it
is, I] fully and correctly understood by the recipient, and 2]
is something the recipient [and perhaps others] is expecting,
needs, or is required to take action on. In this, the

~/·Jl~lI..J<e> 1f-t,11-1 C<:7t-tr.
..........~~ I-ltbH-y1...?

~f

~-r.~!JO

Fig.6-5A

Above and following details that have a distractive nature due to the number of long and convoluted leader line s

from the notes to the points of application in the graphic. A situation to be avoided.
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Specific to detailing, the communication aspect requires due
attention when a particular need or piece of construction is
conceived and needs depiction. It is at this juncture where the
actual conversion of information takes place. Remember the

approved design concept. The professional, then, has an ab­
solute mandate to create documents, and other communica­
tions, to the field personnel, in their vernacular! To do other­
wise, runs the distinct risk of providing information which
will be deemed useless land perhaps will be discarded I sim­
ply because the tone, wording or message just doesn 't seem
to fit the needs and conditions, on-site . To provide the client/
owner with a "bad" or marginal project directly due to lack of
adequate communication is unforgivable, and certainly can
be the source of nasty litigation.

The design professional plays a pivotal role in this. It is only
the professional who can interface with and fully understand
the extremes of the project spectrum and the nuances attri­
buted to both. One end is the client who talks about a certain
list of items. The other is the trade workers and contractors
who talk about their list of items, the vast majority of which
are not even indicated in the client's list. This is a chasm that
requires bridging- bridging created by the professional, who
needs the skill to take the "talking points" on one end of the
spectrum , and convert them into "talking points" meaningful
to those on the opposite end .

Fig. 6-6

Graph ic showing how transfer of information

crosses acros s the spectrum of the project work

The most difficult task is not documenting a project, but in
placing oneself in the place of those who must subsequently
read, understand, and use the documents in order to correctly
execute the work.

understanding is critically important. Simply, the message
recipient must know what is being "talked about", what im­
portance it has to the project work and who else needs the
information, or parts of it. Too often, as seen on many court
programs on television, the information received is given a
personal interpretation or assumption when the information
is processed . If these are erroneous Ias they often areI they can
directly void, change or cause confusion as to the real intent
of the message.

It is so very easy for two parties to be talking about the same
item or situation, but talking within their own perspective
and not in synch with each other. This constitutes the lack of
"the meeting of the minds" - i.e., both parties understanding
and talking about the identical aspects of the same thing.The­
refore, the mutuality of the understanding- the mere fact that
both parties, sender and recipient are "on the same page", is
crucial in all communications; often being on the same page
is not enough- we need to be on the same "line" and "word".
This lack of mutuality is a natural factor of the human, wi­
thout taking into account the game-playing, where words are
re-defined or true meaning is manipulated to avoid facing the
facts. If there is no truly mutual understanding of the infor­
mation, the communication has failed.

Quite often, even in school situation, the message sender
[a professor or teacher, perhapsI knows well the informati­
on being transmitted. The problem comes from the fact that
the recipientjs] [studentsl] has no idea what is being talked
about, or how they are to utilize it. Hence, in this as well as in
other communications- including in construction- we must
ensure that we formulate our communications in terms fully
and completely understood by the recipient we are addres­
sing, and that that person knows what to do with the infor­
mation received.

This, very pointedly, shows the need for the conversion of cli­
ent/architect programming information, and subsequent con­
ceptual design information, into "construction" lingo, jargon,
nomenclature, lexicon, and terms. There is a very imposing
element in this, in that the rhetoric of architecture , the theory
of design, and the general derneanor of architects are quite
different from that of the construction trade workers. In this
discussion, the design professional both sends the informati­
on, and is the party responsible for correct construction of the
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ultimate use of the drawing is by the trade worker and hence
it must be done in the vernacular of the field personnel. This
need not include the slang, or misnomers so rampant in the
field, but does include the correct identifications, instructions
and directions.

In many instances, the standard material produced by the ma­
nufacturer will be received by, and fabricated, or re-formed by
the subcontractor or supplier, in their shop, or more frequent­
ly in the field, on the job site. In order to produce the correct
work required for the project, the supplier or subcontractor
is required to produce submittals such as shop drawings for
the review of the design professional. Basically, this is an ex­
change of information- details, if you will- to ensure that the
work proposed to be provided indeed meets the requirements
of the project design . There is a strong element of accuracy in
all of these details. This includes correct portrayal of the sur­
rounding conditions- existing or proposed. Then application
of a correct - proper and accurate - solution to the problem
or condition. Inaccuracy in either will lead to further pro ­
blems either during construction or later. This is basic failure
of the detailing.

The learned knack of "stopping" is something one must learn
and come to understand, since going too far may confuse, will
add unnecessary cost (by requiring extraordinary understan­
ding, change of procedure, and/or effort), and will also incre­
ase the liability of the professional. The more that is shown,
the greater the risk to the professional; where such "showing"
is faulty, the professional will find added responsibility and
need for remedy on his/her part .

Trade workers, in the main , are trained and taught to perform
their specificwork. No purposeful contracting firm will risk the
"cost" of ineffective and poor workmanship by its personnel.
Too often workers are made into "do-it-alls", whereby they are
told to perform varying tasks from day to day, often outside
their basic expertise. Of course, many persons can perform a
multitude of tasks, but not necessarily up to the standards re­
quired on a construction site. The more of this that occurs the
greater the risk involved (for the contractor) and the greater
the need for accurate detailing (control!) by the professional.

In larger communities, however, the trades are rather distinct­
ly defined, and workers work only with in their expertise and
prescribed duties . Here, then, they know the correct methods
to be employed to produce quality and proper work, and will
usually be supervised by competent persons who are know­
ledgeable and experienced in the work. Also, they know where
and when to seek help, if necessary. No contractor or his /her
superintendent will ever try to do more than required; some
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will try to do less. For the most part, though, they will perform
as required by contract, as this is in their best interest, overall.
In much this same context, the design professionals ' personnel
must also work within their expertise. They should not seek to
control the project by detailing to such a finite degree that the
project is stifled, progress is impaired, costs are inflated, and
the project imperiled in other ways.

There is no need, for example, for any architectural drawing
to depict the minutia of the pro ject by showing door knobs,
hinges, pulls, fasteners, decorat ive features, etc., except where
some very specific requirement or circumstance is involved.
Then only general depiction is required, not detailed drawings
of the fitting(s). Many construction items an devices are stan­
dard units, commonly used, widely understood and require
little if any :new" information .The trade workers, through their
training, are fully aware of, and perform the necessary tasks wi­
thout any deep involvement of the contract documents, much
less the details. Finish hardware for doors [hinges, locksets, clo­
sers, etc.] falls into this category. Therefore, there is no need to
include them in any details.

The best of carefully conceived and well-executed graphic de­
tails, to be fully successful, need to support the design concept;
but also must be accompanied and supported by appropriate
and informative notations, all fully understandable by, com­
municated to and directlyuseful to the trade workers building
theproject.

Correct or proper detailing is not so much the showing of
everything as it is the showing of the essential elements of the
construction. Most professionals acknowledge and respect the
expertise of the contractors' personnel, and use this as the line
of departure, i.e., the juncture at which further detailing can
be suspended. The contractor must be permitted the opportu­
nity to incorporate her/his expertise [and contractual obliga­
tion I, methods, means, and procedures into the work. Hence,
the size, placement, and proper installation of every item is
not involved on the professional's part .

Quite often the contractor will use methods of construction/
installation which are not what the professional envisioned.
However, this does not necessarily make them wrong, per se,
but simply another way of doing things. More often than not,
these methods are equal to, or even superior to those the pro­
fessional might use or anticip ate; there are many ways, usual­
ly, to solve any given situation. However, where the professio­
nal feels that a distinct and specific methodology is required,
this needs to be conveyed to the contractor, i.e., detailed! This
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interplay is not, and should not be perceived as the professio­
nal "giving up" authority or control, but rather as the meshing
of the expertise of professional and contractor to the benefit
of the client's project. With the vast number of materials, sy­
stems, devices, equipment, apparatus, etc., on the market for
construction use, this combining of expertise is really crucial
to a successful project. Usually it will produce the best possi­
ble solution.

There is also an interplay between the professional and the
manufacturer of the material, system or device. This is usually
played out through the manufacturers' representatives or sales
personnel, and the time, literature, and knowledge that is given
the professional regarding a specific product and its use on the
project. While such sources as manufacturers' web sites, techni­
cal binders, and product catalogs provide a passive array of in­
formation, often a product will entail a number of installation
possibilities. These all may be valid and correct, but usually are
not universal (for every installation); in the main there is one,
good and proper method for the condition under considera­
tion. There may be a need to seek this out through personal
contact. Here the professional must seek out this information,
assess its impact on the project, adjust where necessary/ advis­
able, and then proceed to detail the installation in a method
deemed to be "correct", in the view of the professional. This is
the point at which the professional's expertise and experience
come into balance with the liability risk. Also, this is the point
at which the professional engages the prevailing standard of
care; "Is this the right thing to do? Is this what the prudent
person would do?"

Detailing is really a three-tier process. The product manufac­
turers issue details and detailed information, which illustrates
the application of their products, as they envision and intend
them. Each manufacturer obviously has established some di­
rection, or has seen some need that the product is intended
to fill- without this there would be no reason to produce the
material or item. However, the material is usually produced in
a form which is set by production methods, machinery type or
capacity, or other criteria of manufacture. Or the products are
made in such a form that makes them easily adapted to the
range of normal construction [for example, plywood, siding
and similar products in a basic 4-foot by 8-foot form] . These
all can be considered as "standard" products, indicating that
they are normally sold in the configuration noted; their ad­
aptation is left to the design professional and the contractors.

The three-tier detail process is a matter of refining the details,
and narrowing their focus and configuration so they fit and
serve the project as shown and required on the contract docu­
ments [both drawings and specifications] .
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"Over-detailing": Needless and Dangerous
In many cases, excessive or "over-detailing" comes directly out
of the three-tier process.

But this is a common malady that often presents unnecessary
problems, and elevates the liability of the design professional.
It is something to be avoided through a conscientious effort
and insight by all parties involved.

Just as correct process and a distinct "plan" are necessary at the
initiation of detailing [including answering the 6 basic que­
stions], there is also need for a plan for ending or stopping
not only the detailing process as a whole, but also in develo­
ping each individual detail. This is a vital element that must
be learned to the point that it is an automatic reaction or fee­
ling, and .not something that is listed, categorized, quantified,
or otherwise set forth by rule or checklist. For all intents and
purposes, it is a self-imposed discipline, based on experience

. with successful and unsuccessful project details. It needs to be

"THINGS" THATWILL MAKE A DETAIL FAIL!

1. Lacks precision

2. Lacks readability; unclear; confusing

3. Inappropriate scale

4. Inaccurate

5. Wrong or mixed patterns that do not
support each other

6. Unbuildable; calls for "extraordinary
work or new work process

7 . Not true to or supportive of design concept

8. Wrong choice of materials; inappropriate;
not compatible

9. Shows too much [area or elements of work;
"over-detailing"

10. Lacks information; dimensions, notes

11 . Conflicts with other information or details

12. Includes voluminous/rspedfication" notations

13. Poor line work; separation; line weighs;
disti nctive/designated

14. Lacks cross-reference/coordination with other
drawings

15. CARELESSNESS!!!! in concept or execution

Fig. 6-8

Quick list of things that can cause details to miss their target

or otherwise go astray and fail to communicate



92

a strict, and strongly held discipline, and one that simply can­
not tolerate vacillation, or indecision. Of course, the funda­
mental basis is the knowledge of what REALLY is needed, and
what is not; where information should be located, and where
it should not; and understanding that the axiom of "more is
better" is not universally positive.

The individual drafter must take personal responsibility for
learning this point where detailing is stopped. While the strict
limits may vary from project to project, there is still a close pro­
ximity to the details. One must discard the idea and direction
that "the more you do and the more you show, the better the
detail will be". This is not the place for expression of personal
skill, overzealous effort, or simply "doing everything possible".
Keepin mind that the drawings and details are essentially sche­
matic in concept, showing principles, shapes, devices and such,
but without the unnecessary time and effort to show even nu­
ance- the threads on screwsand bolts; the heads on nails [even
if a nailing pattern is required , usually some designator like a
small "s" is used to show the nail centers, in lieu of each nail
head drawn to scale]. Asingle line or centerline can and is used
to denote a fastener Ithat can be of various types, but identified
by note or specification]. A manufactured product need not be
detailed- it is and comes to the project as a unit. Asimple "box"
on a drawing can depict a mass piece of mechanical equipment
for example and its details are in the manufacturer's shop dra­
wings, not the architects' design drawings.

Nowhere is there any professional principal, contract obli­
gation, or other requirement for the project detailing to be
meticulously all-inclusive, containing every possible piece of
information that could be associated to the detail drawing.
Attempting this runs the risk of creating details that outside
the main stream and confusing to field personnel who are
used to seeing more simplified drawings. Of course, the stan­
ding direction to all staffers, for detailing, is to be accurate [in
both new and existing work and conditions shown], careful,
true-to-scale, and complete. The "bar of excellence", however,
is not set to exhaustive, meticulous, finite, or "excruciating".

Indeed, it is reasonable to expect that detailing will include a
proper degree of understanding of the knowledge, skill and
ability of the trade workers who will use the drawings, their
overall expertise, and indeed, the axiom that "construction is
an imperfect science, at best! " No set of working drawings has
ever been perfect, and chances are very good that there never
will be such. No design professional or contractor will ever
sign a contract that requires "perfect performance" on their
part . Certainly seeking to be perfect cannot be faulted, but hu­
man foibles do exist, and we must all be tolerant of them. In
addition, there is a distinct cost [in time and dollars] when we
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cross the line by showing too much, and too finite construc­
tion. There is absolutely no need or value in creating a whole
new sub-culture of standards, techniques, materials, devices,
or construction methods in our details.

As with any work there is an element of failure that is con­
stantly present- so too with detailing. Obviously, each detail
needs to be proper within itself, meeting criteria

There is a direct link between projectsuccess and detailing, in
that failure in the smallest of details, can wreak havoc on the
project, and tarnish the design concept in a most devastating
and diminishing manner.

of what it is to achieve in the project construction. It would
seem that meeting that requirement avoids failure. But the
primary concern is to be fully aware ofwhat may cause failure
in the detail work. To know this allows us to avoid the pitfalls,
and renews our effort to provide the best possible work. In
this there is a need to mindful of what contributes to failed
details . Of course, the causes, with the details themselves, can
be many and quite varied, but the more common faults are
those repeated far too often.

Added to this is the failure to properly incorporate and co­
ordinate a good detail in the appropriate locationIs] in the
construction, and tied to other pertinent information.

Cross-referencing in detailing is vital to the correct application
of the details in their correct locations in the actual project
work; without it, the value of the details is lost, and the work is
confused and impaired.

Every detail must have at least one application in the project
work or there is no need to include it at all. Most details will
have a single use or location, but quite often a detail will ap­
ply in numerous locations, or in large areas of work [walls for
example] in which case they can be called "typical" to indicate
the use throughout the expanse of the work [the wall for ex­
ample] , or in each location noted on the floor plans or other
more general drawings. Also, many details need to be cross­
referenced to another or several details to augment them or to
clarify the combination of the two details.

Hence the ominous onus ofdetail failure within the documen­
tation takes on several aspects- all to be minimized, if not avo­
ided. In addition, there are other points of possible failure.
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Fig. 6-9

A detail that misses. Note that the line connecting circle designator to detail area

[in dotted lines I is mistaken by contractor and causes the installation of an unneeded stair riser and platform

In a parallel regard to reduce detail failure, Professor George
Elvin, PhD [University of Illinois at Urbana- Champaign] has
done extensive research on "wearable computers". Not that
these devices will forestall failure in detailing, but his com­
ments are important:

"The construction industry has yet tosolve the problem of com­
munication at the pointof production on site, and many ex­
perts suggest that this is the principal cause of the management
inefficiencies costing the United States tens of billions ofdollars
a year.

Large-format paper documents are almost unusable at thepoint
of work because of their volume, fragility, and in concurrent de­
sign and construction, the likelihood that project information
theycontain is out of date ... recent emerging innovations in
personal compute ring hold considerable hope for improving
communication at the point of work on site ... Wearable com­
puters ... may potentially overcome manyof the obstacles that
have hindered on-site information exchange needed tocomple­
te a task without ever leaving the point of work ... ."

Since Professor Elvin's paper, of course, the electronics and
computerization have taken giant leaps forward. Although
not commonplace or widely used, at this point, the pro­
spect for "on-person" computer terminals is far closer to re­
ality than to futuristic thoughts. This was substantiated and
reinforced in "Current Issues Surrounding the Quality of
Construction Documents" [20031, a thesis by lady L. Ken­
niston. The conclusion is that construction communications
will be enhanced by the increased and more prevalent use of

electronics, in both offices and on the job sites. This is similar
to such devices are common in emergency medical care and
similar tasks, but some adaptation is still required for their
use in construction.

With younger trade worker being so familiar with computers,
there is a likelihood of a minimum learning curve for imple­
mentation of the units . Interoperability may pose a greater
problem where hardware and software between the various
construction parties may be incompatible. In addition, wider
use of wearable computers in construction may well modify
the criteria for detailing, to facilitate quick, easy and direct
reading on the devices.

But the indisputable fact remains that, oddly enough elec­
tronics notwithstanding, risk, liability and failure still lie
not only in proper communications, lack of readability, and
poor quality of document content [ample and appropriate
construction knowledge skillfully and well depicted1Also, in
doing things incorrectly but also in not doing enough, and
curiously enough, in doing too much! The inability to discern
and recognize when termination of effort is appropriate in
detailing- a highly valued attribute.

Two primary aspects are involved in the termination of the
detailing [on a drawing by drawing basis]. First is the need to
understand that there is no single solution for each situation.
It is possible that work shown in a single detail could be de­
tailed in several dozen different ways- all valid, but somehow
just not bought to the mind of the drafter at the moment­
perhaps just not the right fit for the project.
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In an era when catch phrases have become a way of life, we
must acknowledge that one very imposing word is now a ma­
jor part ofthe architecture and construction lexicon.That word
is "constructibility". While it is not found in the normal array
of dictionaries, the word has developed into a major factor
regarding construction, and actually is a valid consideration
from the design phase ofwork forward .

Constructibility: l ] the ability to be constructed; 2j in­
depth analysis of proposed construction to ascertain
"best" way [among many available] to proceed, most cost
effective methods, and ease with which work can be done.

Simply, is the work required to produce the project "builda­
ble" [or Le. constructablej- can it be performed relatively easi­
ly,and with good cost-effectiveimplications? One ofthe major
side issues in this, is the fact that there are many solutions to
anyone problem, and the matter of "constructibility" could
well be the deciding factor in which solution is used.

Trade workers, and the construction industry as a whole,
take great pride in the fact that they [collectively] can build
anything, given opportunity and enough money. Often there
is need for very innovative and unique techniques, research
for new, better and more appropriate materials and systems,
and cutting edge intelligence and daring to achieve the goals
required. Construction, as a whole, has been highly success­
ful in this, and has been supported by a manufacturing sector,
worldwide, which has the wherewithal to provide everything
the construction operations require.

But how does this impact an individual project, and why is it a
consideration in a book about detailing?

Constructibility combined with detailing form the backbone
of the construction project, and allows for the creation, de­
velopment, refinement and construction of any construction
project . In simple terms, the design concept must be examined
to ensure that a proper program ofconstructible sequences can
be applied to it, and from that comes the need to express tho ­
se sequences, in the contract documents- as details. This in­
formation is then conveyed to the contractors and their trade
workers for further analysis ["How are we going to approach
this work?"j management, and actual execution of the work.

It is quite easy to fall into a trap, in design and detailing, where
work is depicted to satisfya problem, but isvirtually impossible
to build. How often and for what periods of time can workers
be required to lie on their backs to install complex or intricate
items overhead [or perhaps the real question is, can they?j Work
must be accessible. No sequence of work can allow or tolerate
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one item to cover other work, which is to be installed after the
firstwork, and so forth. Is there sufficient space to use the proper
tools to install the work?"Blind work" is a continual nemesis in
construction. For example, underpinning an existing wall is a
common practice, yet the backside of that construction is never
seen. One can only rely on proper preparation and construction
in a hopeful manner that the work is both correct, and properly
executed- if it cannot be readily or reliably verified!

In this, we must understand that the more we show on the
detail, the more we obligate the contractor to perform as we
note in the drawing. It is all too easy to require work, which
only adds cost, and no real substance to the work. Or to re­
quire a technique that is new, rather revolutionary, and again
costly for no particular added return. In the same light, it is
also possible to "over-specify", but including too much, and
perhaps superfluous information, or requiring work or tech­
niques which are needless and only cost factors.

A factor often lost on young staffers and professionals is the ra­
mifications of their work. Being remote tithe actual work and
work processes of construction, it is easy to become oblivious
to the implications of one's work. Details do have a cost im­
pact, in that any requirement on the detail that is out of the
ordinary, requires extra thinking or work, or is more difficult
to perform will impact the cost.

CONSIDERATIONS:
Both Project & Detailing

COST:
The final/total cost of theproject, when all work iscomplete.
SCOPE:
The total overall size, extent and complexity of theproject
QUALITY:
The peculiar, inherent feature orcharacteristic ofan item or
project thatestablishes its level of value orexcellence.

Simply to require more thought adds cost since the time for
thinking impacts the total cost of the perfuming the task. this
may not show up directly, but is well accounted for where very
astute and insightful estimators spot such circumstances duri­
ng the bidding process- they then will "cover" their perceived
costs, to their advantage- i.e., added cost to ensure work can
be done, profitably even if additional effort, of any kind is
required and enforced .

This factor, of course, creates need for proper indoctrination
of the staffers, and the oversight to ensure propriety in their
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work. There is no doubt that there are myriad solution to any
one detailing situation, so selection of the one that is both ap­
propriate to the project and with in cost bounds is essential.
While perhaps not the overwhelming consideration, the cost
needs to be a consideration at all times. With out this there
can be misallocation of funds and the placing of wrong prio­
rities on the actual work.

As noted before, control of the project work is a crucial and
important factor- it is necessary! However, "strangulation" of
the project work is not required! It is obvious that there is a
very fine line that the professional must follow to be success­
ful in the detailing pursuit. While it is necessary to provide
complete and correct information, there is no requirement for
the professional to accept of self-inflicted added and needless
liability by showing or otherwise requiring every minute nu­
ance of the detail- every screw, tie, thread, device, clip, etc. In­
deed, by utilizing a well-known and recognized construction
principle or prescribed system for the work, there is no need
to meticulous detail literally everything involved, to the point
of liability. By doing this we eliminate the need for all-inclu­
sive deta iling, and still ensure that the work will be proper,
adequate and in keeping with other demands. Trade workers
while trained differently still are trained, and do understand
and know how to execute work, and "put things together" cor­
rectly, true to both system required and specific project.

We must remember, too, that when our work, as professio­
nals, is faulty, we stand in jeopardy on two very important
counts. If the contractor installs the professional's errone­
ous work, exactly as shown on the drawings, and there are
problems; these become; outright problems accrued to the
professional effort, matters of professional liability. Likewise,
where work is so tightly and precisely detailed as to needlessly
add significant cost to the project, the professional will find
harsh criticism and perhaps the need to re-design the project
without cost to the owner.

This scenario cannot be overstated and is of ultimate impor­
tance to the professional. The charge to, and the status of the
professional is NOT contingent on the depth or extent of in­
formation provided on details [or in the specificationsJ. This
point is critical in that every project must be pursued in a way
by which the client is served properly, the trade workers are
instructed properly and completely, and the project can be
built true to the design concept. In a pragmatic aspect, all this
should be done in a way that provides the professional [or the
office]with a good level of profit. And without undue liability!
Yes, doing "too much" in this case, is as dangerous as not doing
enough- again the very fine line which guides the professional.
Therefore, each and every professional and drafter simply
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must achieve a well-founded "feel" for the adequacy of what
is shown- the "feeling" for what all the trade workers need to
correct build the detailed work. Obviously, this feeling comes
only with experience, and an acquired understanding of the
work involved; and its fit into, or contribution to the project .
A good personal rule-of-thumb criterion is, "Is there enough
information shown here, that I could build this work?" Of
course, in this evaluation, one must be very objective, and must
not overlook items or make assumptions.

"OYERDE'Ii\ ILl NG" is characterized by:

- trying to show too much in one view

- showing too many layers of work
beyond the cutting plane

- detailing items that come as stock, standa rd
or factory-fabricated un its, and really requi re
no detailing

- creating custom ized details/work when
standardized, stock items are available,
and appropriate

- detailing work that is open to minor changes
which negate the need for add ed detailing

. including items that need not be shown as they
will be included via oth er standards, or which
are common practice

. producing overly compl ex and co nfusing drawings
[this may indicate the need for oth er drawings ,
and /or a change of projection I

- expending time land money] for depicting virtually
useless or unneeded information, and for which
there is no meaningful return such as minute details
of a metal casting

- creating work which by its depiction will needlessly
elevate the liabilit y of the professional

- creating work which is redundant , uncoordinated,
or not not ed in the other drawings and work.

- producing drawings which, by various d rafting
techniques, places the emphasis in the wrong places

- making the drawin g more complex by add ing
numerous di mension s, lines. notes, and other
rather extraneous info rmation, so the drawing
is rend ered unreadable

Fig. 6-10

Quick list of items that contribute to over-detailing Idoing

too much as to adversely effect the value of the drawing, or which

adds undue cost of production for no added return or value]
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The second aspect is the understanding of, and the respect
for the ability, knowledge and skill of the trade worker[s]
needed to perform the work shown. For example, details ra­
rely if ever, show every nail required to fasten work together.
The choice of the number of nails, the size of the nails, the
placement of the nails, and the technique of nailing can be,
should be, and is left to others. In fact, in every model buil­
ding code, including the various editions of the more recent­
ly developed International Building Code, there is a "nailing
or fastening schedule" . This table sets a minimum scheme
for nailing by listing size of nail, number and method to
be used . These tables set only minimum standards, which
in many instances require added work. So in reality there is
little choice for the contractors, except to ensure substantial
construction. While the training of both sets of personnel
dealing with this detail [trade worker and professional] dif­
fers, each brings a level of knowledge to the work. The trade
worker will "know" through the training how to best fasten
the parts together, for a tight , long-term connection, stable
and substantial.

Where the professional carries work requirements to the ex­
treme, the professional will be held responsible for the added
cost, the failure of the work if that occurs, or the other im­
proprieties that are inherent to the work. The caution signal,
again, is that work that is designed and/or documented in a
faulty manner, but performed as shown on the documents
[by the contractor] is the responsibility of the professional.

Through experience the professional will see more clearly
how this interface works, and how very few problems occur
when full respect for, and acceptance of the trade workers'
discretion is permitted to contribute to the work. Experience
teaches that adding needless information to details creates a
situation of "diminishing return", or the fact that the more
data shown, the lessvalue received.The one item that does in­
crease is the liability of the professional or drafter. It must be
remembered that every item that is controlled or addressed,
by the professional, becomes part of the liability exposure of
the professional. Also, there is a good deal of work on any
project that can be performed by the trade workers without
innovative or newly developed techniques. Of course, where
a distinctive or aesthetic item is in question, the detailing
should reflect, precisely, what is required to achieve the effect
or solution shown? Even in this, as in other more mundane
work, the trade workers' "standard" work can be used wi­
thout any jeopardy, or adverse aesthetic appeal.

Some may view this as the professional "not caring" how the
work is done, so long as it supports the design concept, and is
substantial and proper, long term. It certainly is not a matter
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of "not caring"! Overdetailing [adding excessive or needless
information] creates added risk for the professional that is
wholly unnecessary. Quite often solutions by the

"Over-detailing" is the direct result of the inability to know
when to stop detailing; or thinking about what really need
NOT beshown!

workers will be better, cheaper, and at least equally sound.
This really is a factor of skill, training and experience, and
since there is a very substantial and different orientation bet­
ween the experience of professional and worker, it is wise to
follow the worker who has seen an array of actual solutions
that could be applied . The workers and the contractors do,
after all, have a stake and interest in the project. Certainly this
does not include sub-standard or shoddy work [the workers
won't stay employed long if that is the case; the contractor will
not remain in business very long, if such work is allowed]. Of
course, the professional has the right [and obligation] to hold
firm in those instances where an element of the design con­
cept is in question. It is not, however, a good idea to hold firm
on every issue. Rather it should be one of recognizing that the
knowledge and work of the trade workers are fully acceptable,
and the work, no matter how it is done, exactly, will not have
an adverse impact on the aesthetic, the long-term life, or the
soundness of the project.

Contractors thrive on the foibles of the professional effort.
Their management and estimating personnel are quite astute
and keenly aware of missteps, errors, gaps, and other maladies
in contract documents produced by design professionals . In
the process of rectifying these problems, cost is often a major
factor, and is usually elevated to the benefit of the contractors .
This scenario should play a major part in the process of de­
tailing. Doing too much , doing too little, requiring new and
innovative work processes, and making overiy restrictive de­
mands in the work are but a few of the elements of detailing
that can become issues with the contractors and hence their
system for resolving them.

No one on a project site should be of a mind to "reap a profit"
at the expense of others, particularly the owners. But glitches
in documentation are open invitations to excesses and added
cost factors. The prudent course is to hone one's detailing
skills, knowing well how to start, what to do, how to do it,
and when to stop- relying fully on the contractors' knowledge
and abilities to fill out the actual work to a successful solution
to the situation/problem depicted. To a good degree the pro­
cess of construction management should be able to root out
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these instances, and resolve them in the documentation stage,
and forestalling them from getting to the bidding process, and
the field operations.

The concept of stopping the detailing and allowing the con­
tractor to fill-out the work is something that some design pro­
fessionals find very hard to accept. Many professionals, un­
fortunatel y, really want or feel the need to control [or dictate]
everymove and operation on the project. They feel this levelof
control is their professional mandate, and validation for their
efforts. This is, of course, unrealistic, and can become a real
point of contention. [There are, though, those professionals
who still do operate in this manner; it is not however, routine
and commonly done] . It is far better to document properly
and then observe the work within the limitations placed on
the professional duties and responsibilities. This provides a
method for controlling the work without becoming intrusive
or wrongly dictatorial. Of course, if the work proves or ap­
pears to be inadequate or substandard, it can be stopped, and
ordered re-done by the owner.

In the final analysis, it is better to provide good detailing, exe­
cuted in such a way that the contractor knows exactly what is
required , and how he/she must provide the additional resour­
ces to complete the work. Ideally, a true team effort atmos­
phere can be generated , where each participant recognizes, re­
spects, and utilizes the expertise of the others for the collective
good of all- including the project, and its owner!

Beyond detailing:
In addition, the ability to stop detailing at the correct junc­
ture protects the effort, time and cost expended by the pro­
fessional office. This is not to say that the professional should
shortcut documentation to gain profit, but rather it says that
a correct effort in detailing, without needless extra work, al­
lows the professional to stay within budget, and can aid the
development ofa profit for the firm. Here again, the return di­
minishes when nothing is gained by the effort. Not depicting
irrelevant items or not "re-inventing the wheel" is critical to
professional profits. Certainly the client must be well served,
but this is not contingent on the production of extra work
which is of no use or value.

Overall, this requires knowledge of construction, knowing
the new condition, use of resources of all types to gather the
added data, and a participatory team attitude that pushes for
added individual effort to properly resolve the detail- asking
questions is a fully valid, positive, and helpful process!

It may appear to be a "losing battle", or a "lost cause", but it is
not something that we can merely acquiesce to and let go. The
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issue: the penchant of young professionals to literally avoid
the detailing of projects. It must be overcome.

"But even as intern portfolios become more populated
with computer work of all kinds, they are still lacking in
the traditional area of weakness: an understanding of
materials, details, construction methods, building codes, and
otherpractical issues .. .

Familiarity with these areas most often develops during intern­
ship. In the past, such learning was associated with years of
manual drafting under the supervision and tutorage of a more
experienced architect ...

... As a result, however, in comparison to their predecessors,
many of the architects who will reach mid-level positions in
the next 10 to 15 years will lack exposure to a broad range of
practical experiences. What will this mean to the profession
and the quality of buildings?"

-Digital Architect article
by B.}. Novitski

Architectural Record, 4/99

The "camps" have been divided in an odd arrangement;
young architecture students on the one hand who are trained
to, and use the computer for designing, almost to the point
of exclusion of any other activity. And those with a techni­
cal background and education, who find their satisfaction in
merely using their computer skills to produce documents for
construction.

Both groups, in the main, are quite skilled and highly deve­
loped . However, their respective positions are irreconcilable
unless there is a renewed interest and skill development in
the very activity that brings the two factions together- the de­
tailing of the design in a manner that provides for their com­
puterized document production . This single activity, in itself,
is so pervasive and so compelling that if there is continued
attrit ion, by professionals, in this area, projects of the future
will be at great risk.

Detailing needs to be the precise [but not brain surgery!J

process of faithfully expressing the design concept in such a
manner as to produce sound, durable construction, which
supports, enhances and perpetuates the overall design. The
vehicle between design professional and constructor to ac­
complish this work is the CAD produced working drawings,
which must clearly and completely show and express the
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work that is required. In this, it is obvious that someone must
ascertain what is to be done and how it is to be accomplished.

The professional, in "making sure", will add extra work, de­
vices, products, or other items to ensure proper and lasting
installation and workability of the product, construction, or
equipment detailed. Here, often, needless cost is added for no
real return, except added peace of mind and assurance. This is
not to say that everysales "pitch" should be accepted outright,
but rather that very judicious decisions and additions are re­
quired, and only where the perceived installation appears to
be marginal, or outright faulty, in the professional's view.This
interplay is particularly important today in that new materials
and products appear on the scene almost daily; just keeping
up is a difficult task. Some of the new product lines are not
thoroughly or well thought out, extensively tested, or engi­
neered to meet the variety of conditions that they may en­
counter, over the long-term . Professional expertise and expe­
rience is the key (and only) factor that can assess and resolve
this situation; making "better" is a professional function!

Where that function is deemed necessary, it is incumbent
upon the professional to detail, precisely, what is required;
this includes appropriate adjustments in the specifications
where necessary. All this must be done carefully since the pro­
fessional also has not been exposed to "everycondition" , and
therefore, can create problems by unwittingly obviating the
good features of the product or material. While the effort to
make better is sincere, the result can be disastrous. Obviously,
this is but one situation where the professional fully "earns
his money" .

Generally, contractors are aware of most of the materials and
products presented to them via the contract documents. Of
course, they too are no omnipotent and often taken unaware
when confronted with new constructions and installations.
Here they must forego any hint of macho egotism and seek
the expertise and assistance they need . This also means the
superintendent on the job site must accept the fact that she/he
cannot always know and do everything; seeking help, here, is
certainly not a sign ofweakness, but one of propriety! Follow­
ing instructions is vital, and necessary particularly where the
details vary from the manufacturer's printed instructions is
vital. Also, here, many times, materials are merely shipped to
the job site for installation by inexperienced personnel; a key
situation that bears close watching . More and more manufac­
turers are requiring that their products be installed by licen­
sed or franchised personnel, who have been "factory-trained',
franchised or approved [after testing ofsome sort], and have a
meaningfully stake in correct installations.
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Both professional and contractor must take great care that
their determinations do not deteriorate into off-hand com­
ments, of "I don't like that", "I wouldn't do it that way", or
"that'll never work". Such untested assertions cannot substi­
tute for a good faith effort on the part of the manufacturer to
achieve good and predictable results, especially where calcu­
lation and/or testing have ensured. Good practice would have
all of the project personnel [professional and contractor] con­
sulting with the manufacturer where changes in the intended
use, detail, or installation seem prudent.

While the final results on the contract drawings may belie the
fact, detailing is a very involved process. It actually is an on­
going event that continues during the actual construction pro­
cess. This process is analyzed and depicted in its entirety. Its
pervasive nature is quite apparent as well as the fact that it is
not a "busy work" chore, which carries relatively little impact
on the project.

To the contrary, the best of design concepts will fail where
detailing is not faithful, proper, and adequate. Even if the
concept's far-away, overall appearance is achieved, the "close­
up " view, and working life of the project will suffer, by being
ill-conceived, inappropriate, or faulty/deteriorated.

DETAILING! ! ! !

In addition toagood sense ofaccomplishment andsatisfaction,
detailing can bring a sense of sheer joy in task well done!

[Thisis tempered somewhat where a good number ofstandards
details are used, in lieu of distinctive, innovative new detail
solutions]
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QUESTIONS TO ASK
ABOUT DETAILING

Contrary to any first impressions , detailing of construction
projects is not an easy task, engaged in easily, at a moment's
notice, with little consideration and with ease of resolution.
Although too often marginalized, relegated to a low priority,
begrudgingly executed and generally maligned , detailing is
crucial to have the finished project directly reflect the design
concept. To achieve that , it is best a studied, carefully concei­
ved program for displaying crucial points of construction in

"Consequential buildings derive from a two-pronged disci­
pline. On one level, they are conceived to stretch the bounds
of architectural discourse-the built environment serving as
an agent of societal progress. On a distinct yet complementary
level, great works are about execution, pure and simple; artful
detailing, well-research specifications, and vigilant site visits.
Taken together, these simultaneous processes make forexcepti­
onalarchitecture."

ARCHITECfURE magazine

December, 2002; page 127

The following matrix chart sets out the prioritized listing of
tasks needed to develop a single or a series of details. Using
this matrix as a skeletal guide, it becomes apparent that a se­
ries of issues or top ics must be addressed. The information
provided via the answers and information contained in these
topics provides the requisite base information for creation of
a single detail, or a series of related details.

Complete and appropriate detailing relies on these topics and
the answers given them . This serves well as a guide for the
document production staff, and can in time become a mental
process with each such staffer. This, in turn, sensitizes each
person to the basic reason for a detail, and how best to exe­
cute it. Too , the detailing skill is elevated in each person in
direct proportion to repeated and correct use of this matrix
and associated information developed for it.

In the majority of cases,details are extracted from larger porti ­
ons of the project [and the drawingsI. It is possible to pro ject
some details that become well known, and commonly used
when some features or aspects of the project are made known .
But generally, the actual construction details follow establi­
shing large areas, surfaces or port ions of the project. Also,
knowing where the detail will apply helps to set the context or
the general "atmosphere" for the detail. Often materials can
be used in a variety of locations, with slight variations- and

Where is the need or situation [to be detailed1
located? [iflocation is not indicated previous­
ly] - in large areas or assemblies like walls,
floors, foundations, roofs, etc.

TOPIC 1-

One task ofdetailing, like that of the specifications, is toselect,
from among the many available, that singular solution, that
"best" fits the project needsat that location, or in that circum­
stance, based on the design professional's analysis.

un mistaken able terms. As noted previously, this requires in­
depth knowledge of the project and its construction, care­
ful analysis, good decision making and quality drafting and
communication skills.

Despite the fact that the content isas the client desires,
as the project requires and the intent is as wedesire,
the most weighty key to successful documents is
how easily theycan be read, assimilated,
and implemented by the end-users - -
the trade workers building on the project.

the solution or configuration as deemed a correct fit to meet
the circumstances of the project. This application is indivi­
dual to the project and personal to the drafter- and more
often than not need not rely on or be a variation of standard
details. It is as creative a basic design and while the scope
may be more limited it is still an important contribution to
the success of the project overall. Good detailing enhances
and produces good projects- those that meet the faithful
production of the approved design concept !

The applicat ion of mechan ics to detailing is both the oppor­
tunity to resolve a problem [anticipated or real1and to convey
the solution to the constructors. It is an opportunity to depict
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those variations need to be utilized where appropriate.

Usually something will stand-out or be quite apparent that
detailing is necessary- there just needs to be direction, in­
struction resolution or finishing to ensure correct construc­
tion. Once it is obvious a detail is required, and the location
is established, it is necessary to ascertain what the needs] may
be. This can vary from what type of construction is involved,
what materials surround the area, and how the detail will be
fitted into the location [is it a termination like the end of a
wall; is it a matter of interconnecting two different materials
or systems; or must two diverse portion of the building be
resolved and interconnected?

The need for a detail varies a good deal, but basically is a de­
cision that a particular situation must be addressed and re­
solved by shown a specific detail. Here is where construction
knowledge and awareness coupled with experience come into
play. This in turn will trigger the thought of idea for what
should be depicted as the specific solution, best suited to the
project. Examples are wall terminations [verticaland horizon­
tal] changes in materials or systems. treatment of angles, ra­
dii and other non-typical work, a new approach to a familiar
problem by using measures not commonly used- in essence,
things that are too routine, And things that the architect feels
a need to control again for a variety of reasons.

Of course, the critical content of any detail is the exact soluti ­
on to an exact situation; then to give the detail context, mea­
ning and location show some of the surrounding area- but be
judicious. For example, it you are showing the bearing detail
of a steel joist that is 26'-0" long, you do not have to show the
entire joist, but merely enough of the bearing seat and end
of the joist to give meaning and identification. If you wish
to show other detail on the same joist, then make another
isolated detail- do not expand the first one and try to cover
too much area.

What should I show as the primary focus?
How large an area; crucial relationships;
interconnections; attachments

How do I best implement those patterns or
solutions? Choice of construction, materials,
systems, etc.

Much of what the detail entails comes from and directly re­
lates to the surrounding work. There some materials will be
established , some interfaces, positioning and intersections
will be obvious and other project circumstances will be at
least mental images of concern. The resolution of the new de­
tail lies in assessing and addressing the factors that present
the situation in the first place. It may be you will need to in­
troduce or bring another material into play in order to resolve
the one other with the third. You may need a device, a strip
of materials or something of a form or shape different from
that in the surrounding area. The prime concern is what you
want to do with the detail! That new detail comes, then, from
bringing existing or known construction of concern into fo­
cus, and how all of this interrelates- i.e., it is obvious the new
detail must be fitted into the construction that surrounds it,
for the sake of correct continuity, water-tightness, etc.

TOPIC 6-

TOPIC 5-

What is the specific need or situation involved?
Construction, termination, interconnection,
relationship

Why must this be detailed? Single, isolated
instance, repeated instances, reoccurring,
lengthy/linear

TOPIC 3-

TOPIC 2-

In this area, it is a matter of translating a general principle or
anticipated problem into a solution.This is preventativeaction,
of course [as construction has not yet occurred] and not reme­
dial. So the need is to be aware and familiar with the situation
or circumstance and resolve it, with the context of a solution
applied in concert with surrounding elements to the mutual
benefit of all. Perhaps can be perceivedas a diagnosis- checking
circumstances [symptoms] in an effort ascertain the correctpre­
ventative construction methods and materials. [Reference: See
ARCHITEcruRAL DErAILING : FUNCTION, CONSTRUCTIBI­
LI1Y, AESTHETICS, 2nd ed. by EdwardAlIenand Patrick Rand,
for discussion of detailing patterns and diagnostic tools]

This is the beginning of the tougher questions, since the an­
swer will impact how well the detail works and communi-

Ifyou consider wall sections as a series of details [stacked one
upon the other], there is alwaysa question whether to show the
full extent of the wall, or just the bottom [footing; slab] and the
top [connection to roof]. All the area/wall/detail between the­
se may well quite repetitive and simply a masonry unchanged
in its full height- why show a lot of repetitive brick coursing!

TOPIC 4- What "pattern]s]" or basic solutions seem
appropriate? What must be done -
e.g., prohibit entrance of water

TOPIC 7- What information should be shown or noted?
What should be or is to be included? Am I
trying to show too much? Be objective as
unnecessary or superfluous information
serves no purpose
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Experience will provide more and more construction know­
ledge of methods and materials, but the young staffer really
needs to be aware of information that just does not seem to
belong together- ask questions!!! Even if they seem silly or
"dumb". The insight shown in that instance can very well save
the project and design team a good deal of angst later in the
process. Learn from every sketch you work on because this
will accumulate as part of your know-how and mental data­
base.

cates. Judicious selection of information is required, and
should center, initially, on the point, portion, specific loca­
tion or situation requiring detailing- the center of interest or
focal point of the detail. This needs to be identified and set
out clearly and distinctly as it is the very issue that triggered
the detail. The only valid erasure [and something that comes
with experience] is just what and how much information is
required- it cannot be quantified or reduced to a checklist.
From this comes the instinctive "feeling" ofwhat else to inclu­
de [that contributes to clarity in the detail , but is simply "nice­
to-know' information] . Lastly you must weed out the chaff
and suppress the desire to be too expansive and wind up sho­
wing too much of related but inconsequential information.

Enough to get your point across and communicate it com­
pletely and clearly! Those criteria will come with experience
and is part of depicting the mental process you use to envisi­
on the detail. Usually done without a checklist, you will deve­
lop a "feel" for what is needed and what really satisfies your
own questions. Working from a sketch provided by someone
else on the team or from another source, one must be careful,
inquisitive and insightful as to the total content of the new/
final detail. Often one of two scenarios happen- not enough
information is shown; or too much information, mostly su­
perfluous [reminders, check points, etc.] appear on the sket­
ches or the standardized detail from other sources. Here it is
necessary to ask questions, and resolve all open issues-and
most certainly not simply to use everything shown on the
sketch.

In some instances, the best direction is to develop one detail
[at one scale] and then extract another, larger scale detail of a
portion of the first [see examples in Chapter 10]. Here in lieu
of one larger detail that would show too much mundane and
needles information, the extraction can hone in on the crucial
portion of the more elaborate detail.

What is the right or a good scale for this
detail? Assess how information and notations
vary with scale and with need to be included
What is the best view to use? 2D; isometric?
What scale should I use for highest clarity?

A scale like 1/16" = 1'-0" the increment is so small that little
information can be shown [this is used for overall building
complex and site plans for example] . Using 1"=1'-0" the
drawing will be adequate for wall sections and other larger
portions of the construction. Isolated details more often than
not use a scale of 1-1/2"= 1'-0"/3"=1'-0", and in some cases
"full size" [showing smaller elements at their actual/true size].
Principal: the smaller the unit used to represent one-foot, the
less the detail available, and the larger the area of coverage.

The consideration and selection of scale is really a "what is
gained/lost?" situation. Every detail does not necessarily re­
quire the same scale on every project [this is where details
often fail]. The identical detail, because of slight changes in
circumstances may vary in size from project to project- the
measure is what more [or less] information is required .

Selection of scale is directly and importantly tied to detail
content, and to readability. If you have a complex detail, with
many parts, of thin materials and situations of concern , you
will use a scale that produces a larger drawing, and primarily
one that more readily read- i.e., using scale selection as a me­
thod to increase clarity and ease of use. For things less com­
plex, you can use a scaled down drawing, but ensure that all
the information needed is still included and amply displayed
A scale producing a small drawing that results in a muddled,
smeared , or highly illegible drawing is thoroughly unaccepta­
ble and problematic- avoid them . At the same time, judicious
scale selection is required because it is impossible and inap ­
propriate to try to use but one scale for all the details- con­
tent/ number of pieces involved, and amount of information
being conveyed are important issues in selecting a scale.

TOPIC 9-

What information is required that is not shown
on the sketch? What doesn't come through to
you if sketch is by others?
What should I leave out?
Too much shown in sketch?

TOPIC 8-

This and the selection of scale [see below] are the primary
reason for objectively checking and reviewing the drawings­
using the eyes of someone else not working on or connected
with the project [for pure objectivity and insight]- prior to
issuing the drawing set for use.

Facilitating reading the detail drawings [particularly on the
job site] is most important. It should be at the forefront of
consideration, since the best of information poorly depicted
[Le. illegible] serves no good end and can lead to confusion
and errors. This can also lead to the use of other projections-



102

like isometric, which gives a three dimensional representati­
on . Here a more realistic view if offered and should serve to
clarify more complex and involved work.

TOPIC 10- What materials should be used?

Materials will be dictated to a large degree by the surrounding
construction. There may be a need to include other or diffe­
rent materials from those in the related construction . This is
an integral part of detailing ensuring that all necessary de­
vices, implements, systems and mterials are utilized, properly
and to the end of completing the detail and resolving the pro­
blem. Again, too, the communication value is a paramount
issue- showing the trade workers what exactly is required to
execute the necessary work.

TOPIC 11- How much surrounding area should be
shown? How much do I show [overall area of
detail]? What should I show in the back­
ground and surrounding construction
[for reference]? How does this relate to
other surrounding details?

The basic issue here is to show the required detail and en­
ough of the surrounding work to set it in its proper place/
location/environment. But not showing too much as to dis­
tract from or overshadow the basic detail. Of course, due care
is required to ensure all of this, but primary is the detailed
area itself. The other information is strictly to relate the detail
to the other work... [e.g. 9 layers of work beyond the detail
surface) This will vary with the circumstances and may have
quirks in it, like showing more on one side of the detail than
the other.

TOPIC 12- How other the materials interface and
connect together? What must I show
[to convey all pertinent information)?
Can this be combined with other information
for a better, more informative drawing?

Details by their very nature usually involve depiction ofseve­
ral different materials . Certain of them do deal with a single
material or system, such as in an attachment detail where
the material is applied to some substrate [even there the
substrate is a different material and is shown in a superficial
manner). To a great extent details in general are drawings
showing the interrelation of several different materials to a
common "cause". Where these materials are about equal in
importance, it is necessary to properly identify, dimension,
size, and give pertinent date about each. Even where some
are obviously subservient to others, it is best to give enough
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information so the trade workers are not short of informati­
on, or uncover gaps in communication [which they tend to
fill on their own volition]. No matter the number of different
pieces, materials, devices, etc. the detail must give due justice
to them all. Therein lies the basic task of detailing- bringing
to bear whatever materials, devices and systems required to
show how the particular circumstance in the construction is
to be built.

TOPIC 13- Is there a standard detail available that
could be the basis for this new detail?

With the plethora of standard details now residing in most
offices, it is fair to say that looking, initially, to a standard
detail, is good practice. BUT the mindset must be to ascertain
IF that detail is sufficient within itself, or [as in most cases) is
there need to revise the standard to correctly reflect current
project conditions. This is a most critical decision- an inex­
perienced person may deem the standard detail proper, when
in really some aspect is improper and wrong for the project.
If the standard detail is a very close fit- i.e., very little is not
appropriate- then use the standard; otherwise be prepared to
modify the standard, and NEVER force project conditions to
match the standard.

However, due care must be taken to avoid becoming depen­
dent on standard details and using them too quickly or au­
tomatically. While no one dries their use, it is necessary to
determine not just the validity for the use but the appropria­
teness of the application. Here the drafter needs to make sure,
or to ask specific questions, when there is even the slightest
hint that the standard detail obviates the intent of the desi­
gner and impact of the design concept. A newly created and
drafted may verywell be required!

TOPIC 14- Is there another detail, new or existing, which
can be expanded to include the new work, or
which provides a better basis for this detail?

The search for a better detail that meets the requirements is
constant. Even though a standard detail is available, there is
still a dynamic at work where that detail can be or should
be changed. Perhaps simply an update, but more than likely
some other factors [material, concept, etc.] that changes it for
the better. The standard details tend to lie dormant for long
periods of time, so it imminently important that they be ful­
ly and carefully reviewed prior to any use, and modified as
necessary- both a project details and as new versions of the
standard detail.



C1 IAPTER SEVEN - QUESTIONSTO ASKABOUT DETAILI NG

TOPIC 15- Is there enough information here that I could
build this work? What must I show [to convey
all pertinent information]?

This question is one but a very good measure of the detail.
Of course, one can be fooled , if not very objective, into thin­
king the detail is fine since the person understand it and could
build it [but their assessment is jaded and inaccurate for some
one else who is not fully familiar with the detail and circum­
stances].

TOPIC 16- How can I increase the readability
of the detail?

Several key issues help greatly to increase readability and use.
Use variations in lie weights, so they do not appear all in the
same value. Darken lines of objects; middle tone to changes
in plane, protrusions, etc and the lighter lines for things that
happen "on" the planes [textures. material symbols, ope­
nings, minor elements, etc.]

Leave good amount of open ["white"] space around each de­
tail. This need not be wide or expansive, but give each detail
its own area. Also, it inadvisable to have two details "share"
the same notes [leads to long leader lines, and can cause con­
fusion]

Beextremely careful with placement of notes, and dimension,
and the various ancillary [non-object] lines involved; leader
lines from notes to the features and the dimension extension
lines. Cross them as little as possible, and refrain from an un­
checked location of information that causes "linear spaghetti"
and which tends to place a mask of lines over the real objects
themselves. Place notes close to point of application and list
noted in vertical order where a series of small layers of mate­
rial are involved [roof system for example I.

TOPIC 17- What line weight variations are appropriate
and where should changes occur?
What line weights are appropriate?
Increasing readability

Line weighs are important, as noted above. A good guide is to
use the darkest line as the edge of the object [building, etc.]
That is the line with object on one side, and air or earth on the
other- in a sense the "outline" of the entire object .

A medium weight line should be used to define changes
in plane in the view, openings and other features within
the edges of the object. The lightest lines should be things
like material symbols, doors within door frames, window
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muntins, etc. which are minor items but need to be placed
on the drawing. In wall sections and details these same axi­
oms hold- dark for edges of wall; medium for reinforcing,
joints, etc. within the wall; and light for symbols, dimen­
sion etc.

As change in line weight serves to draw the attention of the
eye to certain places in the drawing. So you want the lines to
draw the reader to the important locations, and not those that
are innocuous or superficial.

TOPIC 18- How can I make the construction in the
detail, better, less costly, less complex?
What material symbols are necessary?
What are the best locations
for notes/dimensions?

Knowledge of construction practices, methods and materials
allows for a better analysis of detailing and for producing de­
tails that are correct in concept and within budgetary bounds
and faithful to the design concept. It is here that one's flexibly
is challenged, in that each situation requiring a solution has
nuances and peculiarities to deal with . It is here where stan­
dard details begin to fall away by not being responsive and
correct. One must [and will with experience] develop a sense
of and feeling for detailing in the manner you detail, how you
fit details into the scheme, how you turn to alternate solution
and how you adjust to meet budgets .

Standard, commonly accepted material symbols need to be
utilized [and defined on the cover sheet of the drawing set].
These are necessary to separate the various layers of materials,
and are particularly vital where several rather thin materials
are applied. The infill between lines of edges of material and
give emphasis to the "individual material involved.

TOPIC 19- How can I make the detail drawing better,
in presentation? Is it too complex?
Is it better to use 2 details?
Is it confusing? Too involved?

It is always necessary to keep these thoughts in mind. Using
them as basic guide will enhance the detailing and make for
better documentation and ease of reading, assimilation and
application. There needs to be a sense of how the drawing
looks-from layout, to line weights, to content, to complexi­
ty to the adverse, crowded, muddled, parts obscured, wrong
scale, etc.

It is acceptable to extract another detail out of a detail where
a portion of the one is relatively small, but really needs better
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depiction. If this occurs then do the added drawing and cor­
relate to the original.

Usually plain common sense will indicate a detail that is im­
proper- bad lines, poor layout, too complex, to large for need,
etc.

TOPIC 20- Have I cross-referenced this detail completely
and properly? What needs to be cross-refe­
renced- to the set ofdrawings; to other details;
location in set of drawings for easy access?

Cross referencing details is highly important. Remember most
details apply in a specific location and therefore the drawing
must be referenced to that location Iand to each other location
where it may apply]. Sometimes one detail relies on, or re­
lates to another detail and these too need careful referencing.

Also, in designating details, some marker or designator is re­
quired that shows exactlywhere, in the drawing set, the detail
is shown land hence, its actual location in the construction] .
The reader should never be made to "troll" through all of the
drawings trying to find that one that they need.

In the final analysis, detailing is the opportunity to correctly
and appropriately apply, modify, manipulate, relate and cor­
rectly position the nuances and minutia of construction ma­
terials, methods, devices, systems and assemblies to the pro­
ject concept . In addition, it is the bridge between the project
work and the requirements of the surrounding community,
expressed in various codes, standards rules and regulations
Iconsiderations that are always present but not foremost in
the minds of owners].

So we must come to
TOPIC 21- Do you understand the detail well enough

that you can explain the reason it is needed,
the concept of its as a solution Ias opposed to
other possibilities], what all is depicted, and
how this fits into the overall scheme, and it
serves the project work and the project itself?

There is nothing in the requirements for detailing, or in
the call for developing and refining one's detailing skill
that "tricky", misleading or deceitful. Neither is there any
reason to blindly detail projects simply as a job task, and
lacking any true understanding of what it is all about. Any
young professional who has a career-eye at running projects
and other more high-level positions needs to both conquer
and learn from detailing, in all its aspects. Their success,
in future project work does lie in that understanding and
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skill- and in conveying that all to others working with/
under them later.

Detailing is the thread that binds all of the technical impli­
cations together, in a cohesive, compliant, and functionally
proper manner. It is "people work" and requires dedication
and talent for the best of results. Perhaps best seen as a mo­
saic of drawing that indicate the portion of work required to
be pieced and fitted together to produce a well-constructed,
attractive and fully functional building project.

TOPIC 22 - What is the right number of details required for
this project? Have Iincluded enough details to
get all the information across to the trade
workers- how many more do I need?

Rest easy here, there is NO "right" number of details for any
particular project- [like a fixed 217 details required for eve­
ry warehouse] . But in the same token be fully prepared for
hundreds of details Imaybe even thousands, depending on
the size and complexity of the work]. Often experience and
the individual eye for how much information is needed with
resolve this numbers issue.

Truth be known, you simply have to detail until you [or your
Project Architect] feel the work is truly well displayed and
clearly communicated for field use. This is not something
you should try to quantify, because it defies that! A small lin
size and scope] project can require more details than a much
larger project simply because of the complexity of the work,
the issues with the site, etc. surrounding the work or other
circumstances- no two projects are the same. Even in proto­
typical work [where virtually the same building is replicated]
there can added details to accommodate that building on
another site and meeting differing conditions.

While not necessarily listing everydetail as it is produced, you
to need to keep track of the details for cross-referencing, and
in the event 0 some details are dropped and others added Ifor
some reason or another] . This cannot be a matter of an ex­
tensive array of details scattered about, unrelated or coordi­
nated- that are run counter to a smooth running, smoothly
produced projects.
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THE INDIVIDUAL EFFORT

Across the full spectrum of tasks performed by architects [and
basic services provided under the professional's contract with
the Owner], the individual staffer can fit into any number of
roles . It is not a situation where one is cast or mired forever in
one position, format or job slot. The practice of architecture
finds each and every participant "sliding" around between
tasks and contributing in any number of ways- varying from
project to project and of course, office to office.

Within this context, however, there is a strong thread of skill
patently required within the "tools" of every professional­
that, of course, is the ability to detail!

DETAILING: The requisite skill and process used by design
professionals, in the seeking, collecting, evaluating, selecting,
manipulating, adapting, fitting, combining, andapplication of
the minutia of construction information and knowledge [de­
vices, materials, equipment, and systems] and their accurate
depiction, as a wisely-selected, carefully conceived, isolated,
and limited areas andwell-executed graphic representations as
small portions of theconstruction [accompanied andsupported
byappropriate and informative notations to the detail itself];
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developed, viewed, and adjusted, with benefit of foresight, to;
faithfully adhere to the design concept, ascertain/meet needs,
solve problems, assess construetibility, check relationship of
parts, test future maintenance, andnote how anyorall of these
may berevised, improved orsimplified and its location in the
total project- all fully understandable by, and useful to the
trade workers building theproject

This is not to say one must be solely dedicated only to de­
tailing, but rather detailing needs to be some part of each
and every architect's skills, to better understand the entire
process of documenting the design concept to achieve its
final and faithful construction. It's about knowing what to
do, getting your point across and properly communicating
it to others who can use it productively. On the following
list of positions architects can fill, who can be summarily
eliminated as not needing detailing, for at least a portion of
their effort? IFig.8-11

Detailing should never be considered as a "trick of the tra­
de" or some sort of optional process, used or not used at the
whim of the design professional. It is a professional necessity
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Project Architect
Designer
Resource Architect
Administrative Architect
Staff Architect
Job Captain
Specifications Writer
Contract Administrator
On-site Project Rep
Clerk-of-the-Works
Drafter
CAD Drafter/Operator/Technician
Graphic Illustrator
Architectural Delineator
Material Sales
Manufacturers' Rep

Technical Rep
Materials R&D
Educator
Professor
Regulatory Official
Covernm't Architect
Corporate Project Manager
Corporate Architect
Forensic Investigator
Expert Witness
Consultant
Programmer
Value/Cost-Cycle Engineer
Estimator
Project Expediter
Organization Architect
Building Manager
Real Estate Manager

Fig. 8-1

A list of title or job positions open to those trained as architects Isimilar list for engineersI all of whom can be part of a construction project

in one manner or another. To indicate that all architects are not just designers, but have other allied skills of value to successful construction.
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[if not obligation!], on every project, to be an integral part of
conveying graphic

Asa basic service under theprofessional contract, proper project
documentation becomes a "duty" [a mandated obligation; an
irrevocable requirement] - so detailing, an indispensable part
of the documentation, also becomes a "duty" on the part of
professional.

and written information vital to the correct construction of
the project, in full keeping with the approved design concept.

Options are available, within the process, as to what exactly to
show and include, what scale to use for best presentation, and
the number of details for any single location. In addition the­
re is an option for alternative views other than just 2-dimensi­
onal, orthographic projection where only two surfaces [height
and width] are shown. Isometric and other projections using
a 3-surface format can be quite explanatory and help to mini­
mize or reduce the number of details required, and with ad­
ded clarity [however, these are not commonplace and should
not be utilized on an "all-the-time" basis].

Putting a building together, in the mind's eye, is not easy task.

If detailing was easy,
everybody would bewanting to do it!

-Simple Insight

It requires an adaptive use of construction information and
knowledge of construction methods and processes. Acquiring
these, of course, is a chore that accumulates with experience,
but which is so vital to the success of the details- the construc­
tion; their projects and their drafters. In addition this requires
an on-going effort to keep pace with new methods, and sy­
stems, and the modifications that are [or can be] made in
both manufacturer and utilization of those items. Everything
[item, devices, implement, material, systems, complex, etc.]
is not always used in exactly the same way. It is then to know
how they can be used, in differing formats and situations, and
still provide successful results.

AND this is very personalized since each person will gather
varied experiences from each project that is worked on. The
collection of this personal knowledge then lends itself to cre­
ative and proper solutions, achieving collectively in the new
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project effort-it is that collection of individual information
that is the major input to project success- the reason every
building does not look like all the others!

In the final analysis, the success of the detailing process is a
matter of the individual relationship with the information
conveyed and given over in the process. It is simply that fun­
damental! While you have resources and support around you
[since you a member of a team] your personal values, skills,
attitude, experience, drive and professionalism are the critical
factors. How you approach your tasks, how you pursue them
and your caring about how they turn out are your paramount
contributions to the team effort.

"Attention to detail" is not merely a catch phrase, or motto.
It is and has, for a long time, been a description of a perso­
nal attribute, present in some people. Often this is developed
through the work that the person does or pursues . The phrase
is really an expression of caring about the work, and trying
to excel in execution . This directly involves a personal, and
individual dedication to the task- not exclusive, but exercised
whenever detailing is being done. Certainly every task in the
services of an architect or engineer require the same, but detai­
ling, it is suggested, requires such dedication at a higher level.

The quest for peifection is most rewarding and satisfying, in
how much better we become just for the sake of trying, even
though thegoal isnever reached.

It also indicates, at least in the mind of the worker, that the
work needs to be precise, accurate and complete, to be suc­
cessful, and fully acceptable to one's boss and to any client
involved. Ofcourse, this is in direct contrast to a cursory, ship­
shod, arms-length approach where work is done quickly but
with no attempt to ensure its veracity. For example, an ac­
countant takes great pains to see that all accounts are correct
and balanced. Ignoring or dropping a penny difference, here
and there, seems quite innocent but, over the course of time,
this can add up to an imbalance, which is intolerable.

"A detail-oriented architect optimizes the inborn value and
tenacity to seek and achieve the level of precision and ac­
curacy, which is short of peifection by only the slightest of
margins. Yet the quest for completeness, and the caring for
accuracy and correctness is pursued in a quiet, unassuming,
and most professional manner, seeking assistance as necessary
[but usually rarely] as his/her command of the information,
material, devices, andsystems are far beyond the level of mere
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familiarity, but approach a fully fluent and functional level.
She/He is talented, beyond imagination, in the ability to con­
centrate, to focus the effort and masterful in satisJYing clients
with insight, professionalism and expertise".

-Anon.

Is this a description of Superman, or of a reclusive Casper
Milquetoast? Neither really- just a rather flamboyant view
of the characteristics that many people carry with them to
work Iand more than likely use in their home life too] . And
it should be added, this is no shame, or second-class designa ­
tion for such people- their contributions are far too valuable
to draw any level of scorn or dismissal. Hidden behind the
scenes, their work is a direct and telling part of success- in
self, in office, and elsewhere. Note the many facets to this
"person ", and how they all combine to produce work of high
quali ty, which tend s to maximize client satisfaction .

TheDetailer is:

• able to plan ahead [what needs to be shown?J
• able to envision eventualities/possibilities

Jin the construction, and in the use of the project]
• able to mentally formulate solutions [since nothing

exists during design/documentation], though also being;
• highly conversant, technically

[construction knowledge]
• flexible in mind and application
• open to new materials, products and solutions
• ready to solve sim ilar problems in differing ways

• resilient to meet changed conditions
• astute to construction processes, jargon, and skills
• mindful of potential impact on project cost
• skilled in clear depiction and communications
• cooperative with client, discipline colleagues,

and field personnel
• attuned to new methods, and concepts
• firm in providingvalidand complete information
• dexterous in thinking and bringing variant

conditions together
• careful and caring in execution [more than 1 solution]
• AND overriding all, at all times­

careful and caring in execution!

Obviously, there are details in every line of work, but the
phrase really reflects more about how a person deals with
information or techniques while performing the tasks. Most
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work can be done, in an adequate manner with relatively little
regard for detai l. This quite often is satisfactory, but may be
less than desirable in the long-term. Dealing with detail and
resolving "loose ends" and other problems tends to provide
a better, longer lasting product, and a higher level of client
satisfaction . Adding "exactness" aids the effort.

Design professionals should ensurealldetails are carefully and
clearlydocumented in the plans and specifications.

Details and loose ends should not be left to contractors, nores­
sential petjotmance and reliability features to code authorities
to assure compliance.

- "Consulting-Specifying Engineer"
magazine, May, 1997

In architecture and construction , though, a less than vigorous
effort at detailing will directly result in suspect work, perhaps
inadequate, or uns afe, and quite often not satisfactory to the
client land clients are, now, more demanding with each pas­
sing day]. In many projects, the level of client satisfaction has
been raised to "precision". Yetconstruction remains as it al­
ways has been- "an imperfect science". With worker-develo­
ped skill levels diminishing, and with less worker ded ication,
self-esteem, pride-of-work, and productivity, construction is
trending toward even more imperfection. There is an attitude
in many projects that accept almost any quality of work, so
long as the work is finished, on time!- with little regard for
any level of quality above adequate. Also, there seems to be
some correlation with larger, more costly projects that are
pursu ed on almost impossible time lines. Obviously there
is a strong element of attitude and perception in this, where
motivation is low and the worker is simply working "for a
pay check", and not to produce work to enhance self-pride
and satisfaction. This is most unfortunate since it is a widely
held situation, with , of course, some extremes which defy
the norm.

Detailing do not come through flashes of genius, strikes of
lightening, direct divine intervention, messages in bottles
bobbing in the ocean, or sudden realizations. It is not pre­
ordained, and often is really not all that clear prior to establi­
shing the overall construction scheme and system]s]. It is not
automatic, constant, predictable, or stock! Even checklists fall
short of fully comprehensive listings of details- mainly these
note tho se details that are the most common [to all projects],
most mundane and routinely utilized . Neither is it calcula­
ted, but rather is responsive to the conditions and the specific
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needs of the construction and/or the project. Rather details
come from a full understanding of the construction currently
required for the project, or that which is easily and reasonab­
ly anticipated for use. With this there is the application of a
depth of construction knowledge that allows one to be most
flexible and adaptive, and fully able to response to changed
conditions. No two projects are exactlyalike. Evenprototypical
projects have some changes and nuances in them as they are
set in new and different surroundings and circumstances.

Detailing may well be one of those proverbial situations
where one must "feel" the approach and solution, without a
known or specificpath . In addition, one must be able to select
from a host of proper and possible solutions, that one from
the short list of possibilities that is "best" for the project's si­
tuation. It is here, often times, where the most innovative and
ingenious solutions in detailing are done- creative, respon­
sive, and contributive!

This trend has to be addressed, early-on and in a most po­
sitive manner on a project where the client and indeed the
project itself demand near perfection because of both client
and regulatory requirements. Every project needs to be per­
ceived, by all participants, as a new opportunity to excel and
to produce better work than before. Often the type of projects
sets the demand for higher quality design and work. Projects
where consumer goods, and particularly food products , me­
dications, and similar human consumables are made or pro­
cessed impose an elevated level of "perfection". This appears
in sanitation, cleanliness, freedom from infestation, cleanabi ­
lity, wearability, etc.

However, in every project there is a need to establish a level
of quality involving a search for near-perfection for proper
construction and client satisfaction. No design professional
should have, at any time, an attitude that "barely adequate"
is the correct level of expertise and quality permitted. Even
where building codes set out only "minimum" standards,
providing better conditions, more substantial construction,
etc. are in order to the point where they are still supportive
and reflectiveof the budget and client demands. Doing more
than required by code is admirable, extremely helpful, and
certainly to the benefit of the client.

The trade worker too needs a renewed motivation to produ­
ce the highest quality work he/she is capable of, within the
context of the project demands as expressed in the contract
documents. While motivational talks, high-tone direction
from supervisors, and firm instruction on the job site may in­
duce some effort for increased quality-in-the-work, the work
depicted and described on the contract documents also sets
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the "tone" of the project. If these works are clear, direct, in­
structive, positive, informational, and in a format for easy as­
similation, they set demands on the workers. There may be
need for a reminder that work is to be done "in strict accord
with drawings and specifications". Free-lancing and lackadai­
sical efforts simply will not produce the work required, and
will, therefore, not be tolerated- no threat! Just fact!

Much of the "imperfection" in construction lies in the fact that
professionals can draw details with great accuracy and "exact­
ness". This is especially true even more now, with the CAD
produced drawings. Often the precision seen in the drawing
simply cannot be achieved, to the same degree in the field.
Evenwith power tools and good worker skill, the actual work
will contain slight variations, which in the end product are of
no consequence. The imperfection are riot a matter of unsafe
or inadequate construction, but rather a lack of the precision
which can be achieved in creation of the documents- a mat­
ter of the "theoretical" versus the "actual". It is noted here,
though, to defuse any impression on young readers and pro­
fessionals, that what they include or see on the drawings will
exist exactly the same way in the actual construction. While
quite similar, there will be normal and natural irregularities
in the work. Realizing this is part of the experience that must
be acquired to better understand construction as produced to
meet the contract documents.

This also shows the direct impact that the professional has
on the project by virtue of what is shown, and how well it is
shown on the contract drawings. The drawings themselves set
the level of quality the professional desires in the work [and
by extrapolation, what is desired by the client in the finished
project]. This is an aspect of the work that is not readily appa­
rent to the casual observer, but which is a real and important
part of the professional effort. In fact it is better called a very
crucial part since it is here where the professional provides the
linkage [sets out the scheme or format! for matching actual
work with the final finished project anticipated by the client
by virtue of the approved design concept. This "matching" is
worked from the beginning of work and moves toward com­
pletion . It consists of doing the work, as depicted on the dra­
wings in a manner whereby the unseen ["rough "! construc­
tion provides a proper backing for the finishes, and hence the
complete, and finished project.

The fundamental concept here is that like a great many things
and efforts- the underlying frame, structure, or construction­
simply must be fashioned andinstalled correctly and sound­
ly. If done, this then provides a base, matrix or substructure
whereby the thinner, finished products can be installed or ap­
plied, forming the correct shapes, features, and planes. Much
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like a photograph, if the negative [the fundamental "struc­
ture "] is faulty, the final print will be less than desirable . Misa­
lignrnents, incorrect planes/shapes, lack of true/plumb/level
work, improper sizing, weak construction, and other nuances
in the underlying construction play havoc with the final ap­
pearance of the project. Therefore it is essential that the pro­
fessional be well aware of these maladies .

Being so aware, it is incumbent on the professional to elimi­
nate or prevent such conditions from occurring in future pro­
jects. The details of the projects may change, but the under­
lying principle in the details must survive and be accounted
for, project by project. This is one of the considerations for
determining whether a detail is a good candidate for storing
and establishing as a "standard" repetitive detail. Obviously
where variation is wide, and slight circumstantial conditions
are variant, the detail will n ot be more than a "project-speci­
fic" detail , valid for a single use and project.

The responsibility and onus is squarely on the design profes­
sionals and their staffs [including, of course, EACH individu­
al mernberl] to provide the necessary project information to
the constructors and field personnel. Since the professional's
design team is the sole entity who knows literally everything
about the project and its construction, the responsibility to
communicate clearly, completely, and properly to the field is
unequivocal- and demanding!

As agent to the owner, the professional is contracted to act
not only on behalf of the client, but also in the client's best
interest. At a basic level, the client is saying that with little
design and construction knowledge and experience, there is a
need for someone else to perform these functions for the cli­
ent. Byhiring and contracting with a design professional, the­
re is an "agency" relationship set up- a fiduciary relationship.
This places a strong set of requirements and obligations on
the professional, which is committed, by other instruments,
to act legally, ethically, safely, correctly, and completely.

In spite of what project delivery system the client may choose
to use, this relationship, and these obligations do not chan ­
ge. Many clients see no need for professional involvement af­
ter the documents are produced, and the project is ready for
construction. When this very unfortunate decision is made,
the obligation and onus is racketed up in that the professional
looses control of the project, and what could turn out to be
perversion of the documents- and the project- at the hands
of others . Thus, the documents produced simply must be the
very best the professional is capable of producing, to protect
the professional should any subsequent act regarding the pro­
ject causes legal or safety issues.
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It goes without saying that the professional is looking to her/
his staff to support the effort to the limit, and that they, too,
understand the full implications of their actions, products,
and efforts. "Almost" and "not quite" are not acceptable an­
swers. "Ask, "find out" and "ensure" are not just catch words,
but rather they are valid and most important directions from
the professional.

Drawing value

The key to successful execution of the burgeoning comple­
xity in our projects is in simplification and clarity of the
quite varied and innumerable parts. Even what may be called
"normal", "familiar", or "traditional" materials, systems and
methods of construction are now being stretched, stressed,
re-configured, and made to perform in new ways, or in new
roles. This, in turn, necessitates that the field personnel [trade
workers, etc.] have all of the tools, both physical and mental,
to cope with this new process. Ample information is required ,
of course, but in such "doses" as can be easily understood
and assimilated, and executed by the trade workers. The in­
formation itself is becoming more complex as it now must be
descriptive, illustrative, directional, crystal clear, and perhaps
most importantly, quickly and easily assimilated and used.

The professional, and the "detailer" need to adapt and ad­
just their work and information to the audience they serve.
Obviously, then, we also need to break the complexity down
into smaller segments, and then fully depict and explain those
segments . Byinstalling these smaller portions in their proper
sequence, we create a collage ofboth information [prior to the
actual execution], and progressive, contributory construction
during the actual construction work sequence.

This entire sequence is well-served, in the documentation
phase, by properly conceived and executed detailing. Thecrux
of this is carefully and thoughtfully selected locations, and
production of quality details . The level of quality developed
or incorporated into the details directly contributes to the va­
lue of the details, individually, as they become part of the ac­
tual construction work. Therefore there is an irrefutable need
for objective evaluation of each and every detail, at every level
of effort- job captain/project architect, person who identifies
the need for a detail , person who chooses the solution to the
problem, person who sketches and develops the detail, and
those who create the final presentation of each detail.
Basically, there is need for all personnel, in the professional
office [and removed from the academic setting] who utilize
the CAD programs to fully understand that the products
of their efforts are no longer dead-end, isolated, unrelated,
"turn-it-in- and- get-a-grade" academic exercises.
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In the professional office, the products instantly become vi­
tal communication tools, which convey a myriad of essen-tial
construction information and direction to the field. There,
those invaluable communications are acted upon, and utilized
in the actual work processes. Therefore, poor, marginal, and
barely adequate detail drawings are simply unsatisfactory!

DtIvalue
The overall value of a detail can be evaluated and quantified
to some degree. Granted there are numerous mutations and
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circumstances, but in general each detail can be "graded" as
to its primary value to the project- a part of the communica­
tions sent to the field personnel. In the chart, there levels, or
"grades", have been applied- good, fair and poor. Each of the­
se has been noted under the Technical Solution, the Drawing
itself and the Notations adjoining the drawing.

Since each of these values can vary, the chart shows how the
various combination work to the produce details for working
drawing set, and how they present themselves as communica-

EVALUATION OF D ETAILS

Technical Solution Depiction Documentat ion Communication

Detail content;
Drawin gs;

otation ;
Overall quality and

solution/ sy tern/mat'l
clarity, line weights.

number, location . brevity.
value of information.

accuracy. data separation; problem olving, and direc-
election for problem

readability. rnat'l symbols
correctne s. tie to drawing tions sent to field personnel

fair fair fair ma rginal

fair fair good usable

fair fair poor poor

fair goo d f.lir usabl e

fair poor fair poor

fair goo d good 90%

fair poor poor improper

fair poor good poor

fair good poo r poo r

goo d good good good

good goo d fair 90%

good good poo r poor

good fair goo d 90%

good poor good poor

goo d fair fai r marginal

goo d poor poor poor

good poo r f.lir poor

good fair poor poor

poor poor poor recall

poor poor fair recall

poor poor good poor/ recall

poor fair poor recall

poor goo d poor imp roper

poor fair fair poor

poor good good improper

poor goo d fair improper

poor f.lir good impro per

Examp le of co nclusion from rh.in [highlighted cells]: If you have "AIR tcchniral conten t, with "AIIl depic tion . .1I1d 1'0 011 no t.uio u•. )'00 will h.IW a dc tai l th.u is 1'0 011 in
its rummu nication 10 the field personnel . Th us, the p rimary cud-resu lt is very qucsrion.tblc- pe rha ps rhc detail should 001 even I,.. usrd!

Fig. 8-2

Chart assessing the variations in how project documentation is fashioned and how this effects the value of the documents as construction vehicles
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tions tools. As the example in the chart notes [gray portion I,
reading across a line, left to right, gives the combination of
values, which lead to the communications conclusion in the
right hand column. Here, in each example, it is quite evident
that the three elements-content, graphics, and notations­
are mutually supportive, mutually dependent, and equally
important. Failure or lack in just one element can drastical­
ly influence and downgrade the other two. In extrapolation,
one can assess similar relationships between the knowledge
required, the level and skill of effort expended, the time invol­
ved, and the direct value of the detail.
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The primary lesson to be carriedawayfrom this chart is that of the
27 combinations, relatively few produce truly good, marginal or
barely usable details. Surelythis is conclusive that attention must
be paid to each aspect of the detail- technical content, the gra­
phics [drawing itself], and the notes used to support the drawing.

It can be agreed thatdetailing incorrect or inappropriate infor­
mation even with good presentation techniques is wholly unac­
ceptable; but we need always to assess the impact of detailing
good and valid information with poor, substandard, murky,
confusing or inappropriate presentation techniques.

Evaluation Issues 5 ' 4 3 2 1
ExceDent Cood AYerage Fiir Poor

Material Compatibility

Aesthetics-Overall Design

Corrosion Control

Expansion Control

Contraction Control

Weathering Capability

Constructibility

Structural Capabilities

Material Availability

Thermal Characteristics

Water Permeability

Acoustical Qualities

fire Safety

Maintainability

Tolerances

Total Points

Detail Evaluation

o Acceptable

o Unacceptable

o Needs Refinement

D Requires further Evaluation and Testing

Fig. 8-3

Grading Sheet to assist in understanding how a detail truly measures up

as eith er a project-specific detail or one that can be retained as a standard detail [repetitive use]
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The details
It's extremely valuable when you 're able to see the big picture,
having risen far above the mundane details. Yet it is just as im
portant to know and understand the nature of those details .
And for that, there is nothing that can replace actual hands-on
experience. Most endeavors benefit from a competent mana­
ger, and managers become competent through intimate fami­
liarity with what they're managing.

How can you direct someone to tend your garden ifyou're not
regularly digging in the dirt yourself? How can you develop
a successful customer service strategy if you're not regularly
dealing with customer issues yourself?

If you consider yourself to be above the details, then those
details will very likely bring you down at some point. Cer­
tainly delegate when you can, but be sure you know and fully
understand what you're delegating.

Modem life is complex, and no one can be expected to under­
stand all of the intricate complexities. Yetby the same token ,
it is essential to grasp the fundamental details upon which
your world depends.

Bewilling to get your hands dirty with the details of life. And
you'll be well equipped to make the big picture even brighter.

Drawing preparation

There is an obvious, increasing, current and recurring need
to review the use of CAD operations and techniques in the
production of architectural and other working drawings.
Thinking, in far too many instances, has been reduced to a
matter of "how can we enter this information into the CAD
process"- technical thinking has been reduced to a minimum
as applied to the actual creation, development and refinement
of the drawings themselves.

The point, here, is that it is extremely risky to continue to al­
low details Iand other drawings) to be merely "dressed up" or
"d oned", without reallybeing analyzed, understood, and deve­
loped with workable solutions. Too often, drawings are being
"thrown together ", too quickly, and without really thinking
through what they are to do, how they work, how they con­
tribute, and perhaps more importantly, how they FAIL to work
or do the job we intend for them! And this does not begin to
address the issue ofmaking a sketch drawing BEITER, and more
complete by the addition of pertinent information, making a
better presentation, correcting inaccurate information. Basically
this involvesconverting a rough, manually drawn "sketch" into
a fully presentable, usable CAD-produced working drawing,
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truly valuable in the field. ALL of the foregoing carry a need for
personal and individualized attention and resolution .
Without this type of rationalizing, analysis, and improvement,
drawings going to the field contain too many flaws, too many
"gaps", too many questionable aspects, misdirection, and too
little true solutions to problems. This scenario is costly Ieither
the contractors "guess" at our intent, ask numerous questions
to ensure that they understand, or they make unfounded deci­
sions on their own- any of this can add cost for extrawork, etc.).

Where they guess, we are open to situations where problems
that develop are traceable directly to our efforts. If the guess
is wrong, and our work is faulty, then we have compounded
problems. But if the work is executed as we depicted it, but
includes the results of a bad guess, we still have unnecessary
problems. Additionally, the project is at risk since the work
may prove not to be fully workable or adapted to the correct
project solution.

The remedy to much of this is to increase our diligence and
sensitivity for upgrading our skills in thinking solutions
through, calculating, uncovering risks and problems, and
using the best collective knowledge available to depict cor­
rect, workable and positive solutions. This is not so much a
matter of right and wrong, as it is one of slipping into easy,
quick shortcut methods which seem to solve problems, but in
reality create more problems than they solve. To remedy this,
we must return to basics, to human involvement Idevoid of
CADattributes) where the human elements of analysis, calcu­
lation, knowledge, insight, experience and innovation are the
skills and techniques at hand, where pencil/pen and "bum­
wad" become the tools and instruments of choice. It, too, is a
matter ofchoosing increased professionalism over status quo!

"....ultimately the use of the computer is the combining of the
skillful hand with the reasoning mind. To relate directly to
computerized drafting, isn 't this, indeed, what our mind-set
should be?To manipulate without direction orregard for thefi­
nal product is a hollow, nonproductive waste of time, in regard
to working drawings."

- Malcolm McCullough

Assoc. Professor ofArchitecture,
Harvard Graduate School of Design

Consider- No matter your current station in life (graduate,
degreed- bachelor/associate/master; registered; co-op; desi­
gner/operator), the success of the project you are working on
depends, DIRECfLY on how much YOU, as an individual,
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care!!!! Caring is a form of commitment which requires you
to strive for a high level of dedication to your work Iand pro­
fession], and NOT just showing up to do a job! It is a drive to
contribute in a meaningful manner, and not merely to func­
tion. It is a penchant for wanting to be better, to do better,
and to make better- minute by minute; day by day; project by
project; and, indeed, drawing by drawing!

You have been hired because of your knowledge and skills,
and your experience in project production. This speaks to the
fact that you know what has to be done, and at least in one
way, you know how to accomplish the task. There is, though,
a need to reach down deeper and utilize the other ancillary
information, and knowledge that you have, and the education
you have had, to bring forth not only more, but somewhat
different information, and skill.

Even training/education in a "minor" aspect of a degree pro­
gram is ofvalue, and is part ofwhat we are asking you to bring
forth, develop further, and utilize. Even this effort calls for,
first off, your renewed dedication and simple caring.

Caring has a direct impact on the project and the cost. For exa­
mple, if you show a detail requiring work that is not normally
done, or is not normally done as you show it, the cost of the
project will go up. Simply because there is a question as to
what will be required- if you insist on "your" way, the added
cost is justified to your client's detriment. While it is true that
staffers in document production are not always fully aware of
the latest in intricate or unit pricing [cost per portion or item
of work] cost is a consideration that must be kept in mind.
There is a very delicate balance between cost and the need
to do the right thing. That is, making a detail fit better to the
project circumstances, may have an impact on project cost.
Often contractors, without the depth of knowledge of indivi­
dual project requirements tend to want to execute the work at
the lower cost- but perhaps inadequate to the need. Here the
detailing becomes crucial, and the individual detailer needs
to have depth and flexibility of construction knowledge, and
proper use of more experienced staffers and project leads Ifor
advise, direction and analysis of proposed detailing] . Certain­
ly, here is where there is need to overcome reliance on stan­
dard details, CAD or BIM- this all calls for human resoluti­
on based on correct analysis. Simply human care is critically
important to prevent "over-detailing" and "under-detailing"
where either too much is shown; it is too intricate; or not en­
ough is shown, which allows for inappropriate free-lancing
of the work.

You have to care about each line - what it does and doesn't
do, and more importantly what it is SUPPOSED to do. So, too
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with each note, word, dimension. Be aware and sensitive to
condition- does the door open into a brick wall; why is a door
opening "hatched?; misspellings; do your dimension add up
to overalls?; do things look neat, controlled, and orderly?

Giving a damn - counts! "Blowing things off", forgetting,
"sloughing off", glossing over, and simply not understanding
(and being too proud to ask questions for fear of looking
dumb) doesn't cut it. If you are charged with making changes
noted on a check set or sketch, make absolutely sure that you
make ALL of the changes, and in a correct manner. The same
goes for any other assignment that you may feel is trivial or
improper use of your talent and ability. IF you do not under­
stand Itry to learn something from every task] ask questions
or for an explanation. This will add to your experience and
serve you later in your career.

NEVER consider any assignment or work on the documents to
be menial- your Project Architect knows what must be done,
and is looking to you to help, assist, aid, and to contribute in
a positive manner to completion of them.

It is your job to do the work assigned to you in the most com­
plete, well-depicted, well-coordinated, and absolutely perti­
nent manner.

"Slopping" something together is indefensible, especially
with the resources and people around you who can help. Be­
sides being totally unprofessional, this attitude wins you no
prize as detailer, team member, or valued staffer- and could
lead you to the door! You need to remember that the office
and all the members of the team have a common interest­
producing a good, proper and profitable project. Hence EVE­
RY team member must contribute to the best of their ability.

Thinking does NOT hurt, but gives you a world of pride, and
makes you a valued employee.

There is NO such thing as a "dumb" question - ask, ask, and
ask! (It's only dumb to think there is a dumb question!! !). If
you feel you have a possible solution, bring it along, but be
sure to ask, ask, and ask.

YOU MUST run, control, and think for the CAD system­
YOU!!

From now on, consider CAD much as you do any other tool
like a pencil or pen! This is not demeaning or casting dispersi­
ons on CAD but it correct perspective and recognizing that it is
not a do-all-end-all- it has distinct limits and those limits rely
on proper processing by human input. CAD and computers
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do not contain or originate; they may generate or produce, but
ONLY where data is introduced by human effort for the purpo­
ses of being processed by computerized functions.

It ISexactlythat- a tool- it does no more than a pencil; OK so
it's faster, but that in itself is meaningless, if content, intent and
clarity are not present . Here values of the past are still in-place
and most certainly valid. They are not based on the media in­
volved, but rather of the quality of the information portrayed
and how well it can be communicated to other users. A great
many drafting values are seated in the past decades, genera­
tions and procedures- they endure because of their intrinsic
value and their residual contribution to the best of documen­
tation.

CAD is a marvelous, BUTinanimate machine- it cannot even
turn itself on without you or another timing gadget. It doesn't
know what to do, when or where; all it knows is what YOUtell
it- tell it foolishness, it produces foolishness- who then is at
fault? It doesn't know how to correct your mistakes, or how to
do something you failed to do.

By the same token, CAD has great capabilities- granted- but
there is NOTHING that saysyou have to use all of them, or all
of anyone of them. CADwill insert brick symbology until the
cows come home- you give it the extent, and the command
for the symbol and WOW, look at all those brick!!! [But have
you, and CAD, contributed anything of value to the project?
Don't allow yourself to become literally "a slave" to CAD, so
engrossed that you become incapable of working without the
machine- where your tremendous human capacities are ne­
gated and allowed to dwindle away from disuse. Don't allow
IT to rob you of your talents outside use of the machine. Yes,
there are others who will pressure for quicker solutions to meet
cost and time considerations, but these can become proble­
matic where your product is faulty- due to your inattention,
inadequacy, or inability.

A simple, but common example, is the use of automatic CAD
dimensioning which produces ridiculous sizing and distances,
[7'-3 15/64" for example] which either complicate construc­
tion with untenable tolerance that are virtually unachievable,
or add cost for the attempt, for no good reason. Yourcontrol of
this one process is obvious- think! Make the machine do your
bidding, based on your thoughts, and in a manner that you
KNOWis right, and proper.

If it doesn't look right- it probably isn't! And, in addition, it is
not right just because CADproduced it. Bydeveloping or rege­
nerating your knowledge and experience, you can come to rely
on your "gut feeling", and NOT on what a machine produces .
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In none of this are you considered dumb or inadequate- you
are either unprepared, inexperienced, or have allowed your­
self to fall into "the easy way". There is no way to overcome
this except by infusing yourselfwith new drive and new direc­
tion, and be getting field and office knowledge and guidance;
in asking questions and advice; in seeking to better yourself
through reading and educational courses that increase your
insight to construction. It is easy to understand the feeling
of accomplishment when one produces a very good drawing,
even via CAD. But there is a similar and maybe even stron­
ger feeling for developing the information, and solving the
problems, which are depicted on the drawing. While literally
"unseen", this work is more important than simply transfer­
ring the 'work from a mental to a real state.

Mentally walk yourself through your work- the details and
other drawings. Ask yourself if there is enough information
that YOU could build the work. Try to envision how the dra­
wing solves the problem at hand- how it does [or does not]
provide the protection, strength, or other attribute for which
it is to be used . This is basis for simply understanding what
your work and drawings are all about. It is not wholly and ex­
clusively about pen sets, scales, plotting, schedule, and other
aspects of the work which surround your effort. Focus! Keep
your eye on the goal- remember your goal!

The IDP program proves, forthrightly, that the architectural
schools are NOT teaching everything they should or could
within the time you spend with them. Many academic prio­
rities are wrong in that too much time is spent on some areas
of instruction, at the expense of other equally necessary to­
pics. There is need for curriculum reviews, and a detennina­
tion what, exactly, the basic architectural course should con­
tain . And with IDP in serious disarray, students and graduates
are left in a precarious position. They have to engage Off, and
need to add to your knowledge and career status by asking,
and finding out from others who have been "bloodied" and
have also learned from those before them. All too many pro­
fessional offices find an organized education/training to be
merely a money-drain, and something they simply will not
entertain. They do not wish to train new personnel, only to
lose them too soon to better positions, or to higher salaries,
elsewhere. This shortsightedness is most tragic for both young
professionals and the offices.

In addition, this malaise and the cost of registration have
soured many young professionals from taking the Architec­
tural Registration Examination [AREj . IN part this is a major
disconnect between the graduates, the registration agencies
[both states and NCARBj and the real needs of the profes­
sion . Stifling the flow of young professionals into the active
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professional sequence in no way assists the growth, much less
expansion of the profession- nor does it "refresh" it with va­
luable new "blood" .jalent, and enthusiasm.

There is a great deal to learn, but don't fear this-it comes in steps
or stages, and each project will add something to your personal
storehouse of details, concepts, approaches, and solutions.

In the old days, ever so often, each day, we looked at our dra­
wings upside down; you'll be amazed at how easy it is to spot
errors every time you do this . Look at the drawings through
half-closed eyes, and you'll see line work that is too light for
proper readability and reproduction.

Remember, a line has a beginning and an ending- it goes
"from" somewhere "to" somewhere!

Check and coordinate everything no matter how small. If
each of us "makes sure", we'll do a much better job, quicker,
and at less cost.

You will make mistakes! But make them in the office where
they are easily changed. Do let things "slide" hopeful they will
be caught or remedied in the field- only "bad" things happen
that way.

KEEP CONTROL!! Only you can make things happen, inclu ­
ding making the CAD machine do something. This means
using the best information and the best technique(s) to get
the project documented.

Don't be afraid to use resources. Most ofwhat we use is shown
or pictured somewhere; we use a lot of "standard" materials
or systems. Look them up- reference books, other project dra­
wings, Sweet's Catalogs, product reference manuals. Just be
sure the drawings or details you use apply completely to your
work- nothing is more distracting than a detail no one can
figure out, or place in the job. If you need information, talk
to your supervisor and suggest that the product representative
be called, or that internet information be used or a product
catalog be requested.

DETAILING HELPS
The time comes, via obvious need or request, where it is a
matter of one detail and one person! Here the person must
be able to call upon valid and reliable directions to produce
the needed detail. Eventually in a career, these become mental
processes that are automatically utilized without review. Until
that time the following should reviewed and considered to
ensure the highest level of detailing.
The following are checkpoints and general principles, which
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of course, may be modified by office standards and require­
ments; the office requirements are, of course, mandatory, and
thus require that all staffers adhere to them. This aspect has
changed drastically with the increased use of CAD,since simi­
lar software is employed and little if any personal modifica­
tions occur; this also holds for CAD lettering that at one time
had to be uniform even though hand done.

1. All lettering in notes should be the same size, and font.
Titles are always larger than notes .

2. Turn on all layers, to ensure that notes and other infor­
mation do not, 1) overlap each other, and 2) do not overlap
portions of the drawing

3.Titles,section markers, door marks, wall type designators, tar­
gets,and all other such symbols shall be uniform (see attached) ,
and the same size in all locations. Door marks should ALWAYS
be within the door opening (move other"stuff' to miss them)

4. Dimension two thin, adjacent materials like this;

5. Run dimension lines THROUGH the wall [see above] .
CAD likes to dimension just to the face of the wall, leaving
a gap.

6 . Run a line ofdimensions between the column centerlines.
Locate walls, partitions, and other landmarks (corners, bulk­
heads, etc.) from the nearest column centerline. Column
centerlines are just that- long dash, dot or dash, then long
dash , at close interval and continuous through the drawing,
both ways.

7. Dimension lines which cross Match Lines require a definite
termination; either to a column centerline, to a wall, and with
a note showing the distance from the terminus to the land­
mark on the other side of the Match Line. DO NOT DIMEN­
SION exactly to the match line as this is an invisible line, that
is NOT located on -site (it is merely a drafting technique!) .

Don't use Match Lines in wall sections. Think of wall
sections as a series of details aligned one over the other.
If the full height of the wall cannot be shown on the
sheet, delete portions of the wall which just show repeti­
tive construction (example- a brick wall), by using pairs
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of break lines (and keep them small, too) through the
width of the wall. Then merely space the detail work abo­
ve and below the break lines closer together. DO, though
make very attempt to show the very top and the very bot­
tom of the wall.

8. Reflected ceiling plans should show walls, only, and with
the same line weight for both new and existing; do not show
door openings, etc. (remember these drawings are the view we
would see if we looked down at the floor and it was mirrored) .

Do not dimension borders ofceiling tiles (the rooms can vary
in size and alignment, so the border may be altogether dif­
ferent from what you show) . Spaces with no ceiling note as
"exposed structure", not "open"; "unfinished" spaces should
be shown as that.

In laying out ceiling grids, start at geometric center of room
with an intersection of four (4) panels, OR with a panel cen­
tered both ways (see specification text examples) .

9. Delete north arrows from section and detail sheets; use
them on plan sheets ONLY.

10. Be aware of the need to vary line weight; new and existing
work;work to be removed; materials that are" cut" in section.This
adds readability to the drawings and makes things much dearer.

11 . Do not rely on, or "allow" automatic CAD dimensioning
to produce and control your dimensions (remember who is in
control) . Architectural drawings are NOT dimensioned down
to the 1/16th's and usually not even to 1/8's. CAD programs
often are set to do this, and some engineers tend to do this,
but our work is too variable and there is no need for such pre­
cision, in view of the normal variation in our materials and
systems. If a dimension is critical/necessary, mark it "HOLD";
if you are aware of a dimension that may vary several inches,
add + to the number dimension. When changes are made,
late in the production, using NTS (Not To Scale) is permitted.

12. When we add material symbols and other "hatching",
on both plans and elevations, do this work only in relatively
small areas- NOT throughout entire walls. Usually it is helpful
to also do this at opening jambs, repaired work, offsets and
corners, periodically along long walls, etc.

13. Notations [HNotes"]. It is very important to point out that
details do not occur, in the Contract Documents, in isolati­
on- they are supported and augmented [complemented and
supplemented] by the specifications or written provisions for
the work. Best notes are clear, cryptic, and direct and devoid
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of any specifications information. "Roofing system" is suffi­
cient as a drawing note, as it usually is supported by several
pages of highly descriptive information about the system, in
the specifications . Minimum use of words will aid readability
of the drawings [more open space around the drawings] and
will prevent confusion and errors. In fact, in the system called,
"keynoting" just the specifications Section number and desi­
gnator can be used to direct one from the detail to the writ­
ten description. Wordy notations are time consuming, space
"gobbling", unnecessary and hazardous!

14. Do some preliminary planning about sheet layout; never
allow leader lines [from notes to drawings] to cross ("linear
spaghetti" will result) ; locate notes close to the point of appli ­
cation; leader lines should touch the work, not merely point
to, or "aim at" it.

15. Even though they may be applicable, use a separate set
of notes for each drawing/detail; don't use one set of notes
between closely located details [on the drawing sheets] and
merely two sets of leader lines pointing to the two drawings .

Also, ensure that the same note for the same work, but
on different drawings, say things identically. DO NOT
include specification information on your drawing
notes (this includes material information, and installati­
on methods, etc.)

16. Use the "Detail Callout" only where a specific and unique
location is involved. For example, every bollard does NOT
need the "bubble", but can be noted as, "See Detail 12345",
or "Typical bollard". Where other similar items repeat, are
continuous, or wide-ranging work is done, use "typical" text
in notes , etc., DO NOT repeat the entire callout,

17. Never use such large lettering that the drawing or object
is obscured or made to "disappear". Just as with cartoons and
comics use the words to aid and explain the drawing.

18. Be extra careful so you never transpose or otherwise
"mess-up" a model number or other pertinent information.
Don't misspell (Ensure there are no misspellings!) .

19. Periodically, ask yourself (but you must be as harshly ob­
jective and detached as you can) if you have enough informa­
tion, on the drawing, so you could build the work. Be careful
not to move over things too quickly or "assume" something
in your head that is not on the drawing(s).

The use of checklists, and "to do" lists is highly recom­
mended, as well as a conscience effort to coordinate and
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communicate your work, findings, solutions, and/or
needs with others.

20. Oh, by the way-

,,01'"
Fig. 8-4

Strong express of the soundest of advice to those engaged in the detai­

ling- and indeed the whole project-process. This, as attitude will carry

forth as sound procedure and take one to better project documents.

Your work, to be purely professional, should be based on
known facts, and not on guesses, hypothesis, or unsubstanti­
ated information. Where so done, you will eliminate re-work
work when the "bad" information is finally changed . This is
NOT an excuse to be slow, but rather a warning sign to watch
for bad information and attempt to avoid, or ask about it.

An area of detail work that is often overlooked, and is very
susceptible to assumption, is cross-referencing. Not only must
there be care in the creation and development of the detail,
but also in setting a locationIs] where the detail is applica­
ble- i.e., a cross reference between the detail and its location
elsewhere in the set of drawings [noting the actual location in
the construction work]. Without due care, here, or in the face
of an assumption, this referencing is often lost, and hence the
detail languishes and confuses those who are trying to under­
stand and build the project.

Cross-referencing in detailing is vital to the correct application
of the details in their correct locations in the actual project
work; without it, the value of thedetails is lost, and the work is
confused and impaired.

21. "I guess that's OK"; "Oh, that'll be alright "; "Who cares?";
"No one will notice! ": "Who knows?"; "Let 'em work it out in
the field"; "What I put down doesn't make any difference! "
Wanna bet any of these thoughts are valid?

22. Be very wary of detailing or requiring work that you do
not fully understand; your concept may be not only faulty,
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but unbuildable; here, only experience is the remedy.

There often is a necessity for you to work out and even
sketch out details and other drawings BEFORE you start
your CAD operations. With the premise that CAD is a
"vehicle" to getting things done, we must accept that the
"WHAT ISTO BE DONE" belongs to us, our mental pro­
cesses, our innovation, our creativity, our resolution of
the problem.

There is no CAD key or operation called "Solve problem"!
Intelligence in this entire process remains with us, and how
we can gather information, perceive conditions and solutions,
and create the designs and details to make things happen.

ALL OFTHIS HAS BEEN SAID MANY TIMES- AND YOU
MAY BE SICK OF HEARING IT- BUT UNTIL YOU AU­
TOMATICALLY, AND FIRST-OFF USE YOUR MIND AND
MANUAL SKILLS, WHEN NEEDED [AND YOU MUST
KNOW WHEN TO, AND WHEN NOT TO USE THEM]
THINGS WILL GETINTO THE DOCUMENTS THATARE
ERRONEOUS, UNRESOLVED, UNBUILDABLE, COSTLY,
AND AT ODDS WITH THE TRUE INTENT AND NEED
OF THE WORK. OUR DRAWINGS MAY NOT EVER BE
"PERFECT" BUT WE SHALL NEVER STOP TRYING TO
ACHIEVE THAT GOAL! NEVER!

23. You've heard of the "honor system" at the military aca­
demies; there is one in architecture also, and in document
production. Precious little time is available, in any office, for a
complete and comprehension review of every document, de­
tail, etc. What you do or don 't do could be overlooked.

You are, or will be a "professional" and with that comes the
need to meet a standard of care (note- CARE) which meets
doing the right thing, for the right reason, at the right time!
Oddlyenough, the standard of care that impacts you is part of
the legal network which surrounds you.

AND, not to frighten you, but in this world today, you could
find yourself in a witness chair in a court explaining why you
drew what you did- don't be caught having only, "I thought
that would be OK", as your only defense, Litigation is a nas­
ty process (I hope you never engage it!) whose sole purpose
is to point fingers and establish responsibility. Following set
procedures, and working within the standtard of care are of
utmost importance.
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24. Another important aspect to your "professional OJT and
education" is your ability to understand the need to be fle­
xible. Every office will have an office standards manual- the
"ground rules" about how the office does things, or wants
things done, consistently. Everything we do in one office is
not, necessarily, the same way it is done by other offices.

In this, basic understanding of "why" something is done is far
more important than how, or under what symbol it appears .
We can best serve you, personally and professionally, by gi­
ving you some insight into this process.

25. It is very important, for your development, to think for
yourself. However, understand that you cannot do this isola­
ted from your colleagues and supervisors. What you put on
the documents "commits" your firm. Therefore, take the initi­
ative, do things, think, research, seek answers, ask questions,
but at the same time keeping referencing back, and keep your
supervisors informed. None of us know everyway to do every
thing; some of us have the experience to know, a little better,
what works best, and what won't work- you need to gain this
same information through your career.

26. Agood amount of this is "heavy stuff", but is not intended
to discourage or frighten you . We all like to have fun, and we
want to enjoy our work- that is our goal here. Yoursatisfaction
and ultimate success, as a professional, lies in doing things
well, properly- and once!

READABILIlY

Technically correct information, on construction contract dra­
wings, is better portrayed when there is distinct separation
between materials, devices, and other items. Only rarely does
the architect utilize an "exploded view", which in essence is
an assembly or installation guide. Normally, sections and de­
tails show the work in close proximity, as it will exist when
finished .

Therefore, there is a need to be sensitive to, and to execute all
drawings by;

- using variations in line weights, within a limited palate;
- treating similar edges in the same manner;
- following the principle that everything cut in section

is depicted with dark lines for edges;
- distinguishing between edges of materials and thickness

[of thin, sheet material such as sheet metal, floor coverings]:
- understanding what the various parts are made of, and men­
tally visualize what they look like from an end or "cut" view;

- showing nothing on the interior of the drawings should
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be darker than an outer object edge; the darkest line on a
section or elevation is the grade line;

- ensuring that material symbols do not
even approach the line weight of the material edges;

- finding, and understanding the use, delineation and
weight of other lines, such as centerlines, dimension lines,
extension lines, guide lines, etc.- these should never over
ride any line within the body of the drawing.

All of this can be easily accomplished, IF you approach every
drawing, from the outset, with the thought of using varied
lines, and where you develop (in association with others, i.e.,
a fairly un iform system used by all) a single format for the
lines. In this way we can direct, control, and prevent "free­
lancing" which only makes for confusion and badly executed
documents- none of us want that!

It i v ry intere ting and quit telling that at one of th
top ranked 120081 U. . chool of architecture, that run
a co-operative program I chool pan of the year and work
in offi e the other pan] , th: t the following comment
would be made by mployer of the student -

rehire tur co-op excel at de ign, arc con ider d highly
creative and innovative, and quickly adapt to corporat
work culture. However, employers arc onc rned r gar­
ding tud nts ' ability in construction d tailing (technical
a pc t of buildings) and would like to have the tudents
tay with on co- p employer for a greater length of time.
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REVIEW OF SAMPLE
DETAILS

Reviewing and analyzing details is a valid and highly recom­
mended exercise useful and productive both in educational
value, and in the opportunity to review various approaches
used to solving the problems.

The architectural details in this entire book were extracted
from actual contact drawings of recently built buildings. They
come from the working drawings produced by many architec­
tural offices around the country and illustrate the great variety
of approaches to solving similar design problems. The details
each serves to illustrate one or more points about correct and
proper mechanics for detailing. They serve to provide an op­
portunity to compare techniques and approaches; to assess
relative concept and differing ways of doing the same thing;
and to illustrate the vast flexibility available in presenting
the information. Regional needs and considerations are also
uniquely reflected in the drawings. This all is eminently im­
portant for all students, interns, and young professionals. And
further significant because, to the author's knowledge, very
little of such information is available to budding architectural
design professionals .

The re-use of details, either project specific, or standardized,
provides a basis for some conclusion, and provides some indi­
cation ofhow a construction problem can be resolved. The cir­
cumstances of projects are too diverse to everdeclare that a cer­
tain detail is"an exactfit"forone project, aswellasoneor several
others . Evenwhen that appears to be the case [with repetitive
or very similar projectsJ one simply must be careful to assess
all of the circumstances, conditions and requirements of the
project at hand and the details projected to solve its problems.

Design concepts, construction methods, building techniques,
materials and project delivery systems are constantly being
brought out , evolving or being adapted as the need ari­
ses. These all have developed innovations that changed the
construction industry-radically and in a relatively short pe­
riod of time. One way or another all of these changes are re­
flected in how buildings are put together. The product of this
process of fitting the building parts together is the building's
architectural details.

The strongest of cautions is given to all users of this book ­
details in this chapter and elsewhere herein are included so­
lely for their educational and informational value. They are
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not intended, suggested, or recommended for direct replica­
tion or re-use, even if modified or adapted, under any circum­
stances that can be envisioned. Needless to say, and as illus­
trated in this chapter, there is a wide variety in the need, type,
style, production and depiction- all most important parts of
detailing. This is seated in several sources: the mind and in­
dividual approach of the drafter, the demands of the office
standard, the perspective of the different disciplines , and of
course, the numerous "systems", too often presented as in­
struction in "the" way to detail. Lack of due consideration,
careful analysis, and salient modification are the major factors
in producing bad detailing, physically.

Therefore this chapter is not offered, and should not be
perceived as or used as a "catalog" of available details, ready
for direct use, incorporation or reproduction.

It is necessary to point out that there is a good amount of
similar, duplicate and repetitive details. The work shown is
common to many if not all projects, but conceived and do­
cumented in differing ways. These difference are design ori­
ented; office philosophy, or changed to meet project circum­
stances- but all directed at solving the same problems. There
is no intent to suggest or advocate usage; assess the propriety
of right or wrong; or whether or not the detail should be in­
cluded - nor rather the construction shown is correct for the
project and standards applicable. This is plain and simply a
small collection of the vast array of and variation in the pro­
ject circumstances requiring details; they are here to merely
provide some insight into the solution to certain problems,
and to the motifs, formats, methods and techniques used to
portray those solutions. All of these evaluations and ratings of
success of failure are for others , including project managers,
job superintendents, trade workers, construction instructors,
manufacturers and suppliers- those who actually use and rely
on the details .

Hence this collection is a purely academic offering and most
certainly not one for "picking and choosing" a detail to re-use
on a current project. These details are simply and blatantly
"learning tools" and not a bank ofdetails that one can directly
"plug into" project circumstances.

Regardless [and importantlyJ there are innumerable ways to
detail a single item or complex- and most all are valid. How
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this is done, in the final analysis for a given project, must be
part of the uniformity necessary in a set of drawings, and the
overall presentation contained in the set itself. Hence the lack
of absolutes is perpetuated since neither the solution, nor the
presentation, is singular and without challenge in one way or
another.

This is a matter of instilled technique, promulgated by the
schools of architecture where they encourage individual ex­
pression, and refinement of presentation techniques on the
part of each student. Unfortunately few schools have formal
programs in the creation of the "rutty-gritty" working [con­
tract] drawings, in favor or strong presentation-type drawings
and virtual "tours". In addition, CADobviously has blunted if
not totally eliminated this effort to large degree.Truly a matter
of glitz over the practicality of the true need in the office. Of­
ten student [graduates and interns] are left wanting for know­
ledge of detailing and some basic framework for what must
be done and how]

The fact that these details are produced both by manual and
computer drafting techn iques is of no consequence and does
not distract from their value as communication instruments
and learning points. Neither does it relegate them to either
current, modern or obsolete status. Also, note the wide varia­
tion in drafting techniques, reproduction value, and readabi ­
lity- what can and should be better? What is good as is?What
can be learned from the perceived failures?

If a project were to be designed and produced by different
offices, be it two or more, each final solution would be diffe­
rent- and so would the presentation of the design concept­
and its detailing. Latitude in detailing is available, and cons­
trained by the need for uniformity in a full set of drawings
[the concept that all of the drawings were produced by a
single drafter] Or rather within the production of each disci­
pline contributing to a full set of drawings. Disciplines still do
maintain their own perspectives and techniques. There more
than likely will never be full resolution here. Although diffe­
rent in approach, now, there is a growing tendency to utilize
the same CADpen sets for all disciplines . This is not so much
for anything but a computer systems decision eliminating the
need to change the sets. This really inhibits individual design
discipline techniques, readability, and presentation, which is
more than merely "transmitting information in one way or
another!" Unfortunately!

It is universally established, and well settled that architects
take greater pride in the presentation of their drawings, than
many other disciplines. Beyond "recording" the proper in­
formation in an accurate and complete manner, the architect
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wants the actual drawing to be eye-catching, highly readable,
and well executed. Perhaps this may be considered [unfairly!]
as the "art" aspect of architecture shining through, but it does
serve as a direction to produce drawings which do make a far
better appearance, and places emphasis for highly commu­
nication value, along with easy and better understanding of
those drawings, in a shorter period of time. All this, of course,
is to the benefit of the project work.

Often the drawings of other disciplines are quite bland in
appearance, little if any line weight variation, etc., but none­
theless accurate and informative. Adequate, one might say;
does the job says another. But perhaps the workers who use
these drawings may have become use to seeing similar dra­
wings. There is direct benefit from drawings that are more
expressive in their presentation, and to scotch comments,
attention to appearance is not an added cost to the client,
but merely an expression inherent in the architect. who has
the responsibility in many projects to make presentations,
and to produce presentation quality documents. The choice
of a line width or intensity [or in manual drafting the pres­
sure required to produce a darker line] in their working dra­
wings are merely extensions of that presentation approach
to the work- and the expertise and professional prowess of
the architect.

These samples following are presented with no priority and
no particular comment [for the most part]; case studies and
comments follow in Chapter 10. No legends or captions were
use to focus interest on analysis and the mechanics of pro­
ducing the details- and how they communicate as an inter­
change of technical information. Individual architects rarely
have the opportunity to review the working drawings of other
architects. Currently there is no way for architects to exchange
basic data relating to architectural detailing; discussion of
software programs is far more prevalent.

The next 11 pages contain drawings that are representative
of details, from various sources, but all illustrating only the
installation of bollards [commonly called, "pipe guards"].
These details are typically used at large door openings where
they protect the jambs of the openings from being damaged
by vehicles. The lesson here is that this single, mundane and
innocuous installation can be detailed in such a wide range
of, and in numerous ways for both interior and exterior uses.
Note the differences between them in the information pro­
vided; the scale of details; and the method of display; their
placement [as shown in the plan views last in line; a problem
if the location of the bollards causes inference with the buil­
ding wall footings- in which case it is better to move the bol­
lards outward slightly].
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The lesson in these particular details carries over to all the
others in this and other chapters- even with some standard
details. These sample details only serve as isolated represen­
tatives of the innumerable ways to detail anyone situation,
and the variations that do occur both from officeto office and
from project to project [perhaps even within the same office] .

This all strikes at the very heart of the task of detailing, the
knowledge and flexibility required and the drawing princip­
les and techniques that can be used, no matter what media
of production is used. It is suggested that the highest value
in the sample details that follow is seen by applying some
simple evaluations to them. For example: overall readability
[is it easy to find specific informationi]: separation of line by
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use of varied line weights; appropriate notations [or too ver­
bose?]; highly unusually construction; ease of understanding
the intent and the solution; what works and what does not;
what needs to be done differently?; is there too much shown
as to be confusing?

Also, readers are strongly encourage to take advantages of
every opportunity afforded them to look at, review and learn
from the details of others. The motives, motifs, and directions
may differ, but in the end every detail has its place and can
provide some added insight that each reader can retain men­
tally and call upon in the future.

To that end, this chapter is but a catalyst!

..
\D
I

M

..
\D
I
~

C")

..
M f

APPROXIMATE
FIN. GRADE.

.--- GUARD POST
6' DIA. STANDARD
W'EIGHT (SCHED. 40)
PIPE FILLED W'ITH
CONCRETE.

SLOPE CONCRETE
AW'AY FROM POST
ALL AROUND•

GUARD POS AT GRADE

DETAIL
SC. 3/4'=1'-0' o

Fig.9-1a
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ROUND OFF
CONCRETE
AT TOP.

.. GUARD POST
'f 6 I DIA. STANDARD
'" 'JEIGHT (SCHED. 40)

PIPE FILLED 'JITH
CDNCRETE.----------1

..
\0
I

'"
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FILL TOP 1/21

'JITH SEALANT.

SI DIA. PIPE
SLEEVE.

FILL BET'JEEN
SLEEVE AND
GUARD POST
VITH SAND.

MAKE FLUSH 'WITH
TOP OF CONCRETE OR
FINISH FL"OOR.

~ 1/2 1 EXPANSION
MATERIAL.

......-4-- SI DIA. STANDARD VEIGHT
(SCHED. 40) PIPE SLEEVE
VrTH 3/8: x 151 DIA.
PLATE 'wiELDED TO BOTTOM.

CONCRETE

M £'
f

1'-91 DIA.

SC. 3/41=1'-01

Fig.9-1b
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•\Q
I;w,

6' fI SCHED 40 STEEL PIPE
FILLED W/CONCRETE

PAINT YELLOW
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•o
I

;w,

•N

~--- 3000 PSI CONCRETE

GUARD POST DE TAIL 0
SCALE. NONE

Fig.9-1c
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" I 4"

•

---$--: --1 1~

ce OOOR JAMB
(SEE ARCH. OWGS)

..
•." "

f---:~-_-"_J."VI'--..--".--.I"::';::'='::..:.L..-I
---.:" e'. ... . .

" ' . . J

·J
•
J
o

I·
o

I
o

I
•
I

.·:·1":

o
•;.,

• ..."OIA STL PIPE
9 FILl. WI CONe..

DETAIL

Fig.9-1d
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:

•

• 3'·0" MIN OR TO TOP
OF FTG. AS SHOWN

DETAIL

"I". ~.
I·.

6,

~. .

4" CIA STEEL PIPE
FILL WI CONCRETE

DRILL HOLES F"OR 4·-4 DOWELS
x2'·O" LONG EQUAlI.Y SPACED
FILL A'lD PACK w/GROUT
PRIOR TO PLACING· DOWELS

BUILDING FOUNDATION

Fig.9-1e
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TI PAVING OR FIN, FLR.

OOOR GUARO 6" OIA. STD.
PIPE FILL WITH CONC.

•••

~~-CONC.

1'·0"

I
I
I,
I ~

.
N

. ' .
·(:)

I·•

·(:)
I

~

DOOR GUARD 6" DIA. STD.

:4~,v: :
N " A-, 'tt( t:J;. .~

:~:"" .
.. ',IV: '\+-------....... ~ ,'A

" " /5j. '"
- .-:01.!-Po.-",-,,~,- •..--,~.'-",-rr.:.'::, ' .;.:: : 'A ' ,': •

&.> ,I>. 't"'P : &.>' • 't"'P : &.> 'J: .,.,' .•' .v . . .v ••...•IV -
, : p, :.1\ <;t p,:.I\ <,/" '.-r:? : ,<3. ~ . ~ ,.. " . ., .

&--
CONC,

PLAN

Fig.9· 1f
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o
I

•

4" DIA STD STEEL PIPE
FILLED W/CONC

127

12"

4-YZ" DIAxS" EMBED
EXP ANCHORS

N-

DETAIL
SC~E:NTS

6" 1- 6"

r.... PLATE

Fig. 9-1g
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(f)

b
I

Cc>
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- FILL WI1l1 CONCRETE

I

I
I,
I ---- 4- J2J SC~ED. 40 PIPE
I
I,,

SLOPE TO DRAIN

. . ...
: : I . -. ~
.~ ..
". . ..
:: ~'I : '.1--- 30 0 0 PSI CONCJ<ETE

+----.-
~" '. . . '
'U-L.-___ : :- . ' , ~.

(TIP.)

Fig. ,)· l h
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..

..0
I,

(")

. . rJ

G . .
. 0 . .

Pl .
. 0·

~-- CONC. CAP

--- 6' DIA STD. STEEL
PIPE-FILL 'W/ CONC

1/2' EXPANSION JT .
FILLER Se SEALANT

FLOOR OR PAVING

..
o
I,

V

A

~
V

0 J

0
~ ' b

C'..
b 0

--'

0
n ' It

2'-0' DIA CONC

SCALE: 1 1/2'=1'-0'

PIPE GUARD
DETAIL-----------6 xx-xx-x-x

Fig. 9-li
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CONCRETE
ROUNDED
AT TOP

o
I

tf)

'0
I

n
<1
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6"0 X 8'-0" LONG CONC.
FILLED WALL, 0.280 INCH
STEEL SCHEDULE 40

ONCRETE FILLED PIPE

PAINTONE COAT RUST
PREVENTIVE & 2 COA TS
TRAFFI C YELLOW

SET POST IN
42" OF CONe.

Fig.9-1j
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1/2"CROWN

6" DIP,CONe.
FILLED, PAINTED
OSHA YELLOW

4

<l
<l

11

<l

~ I4

24" DIA,

I2,500 PSI

CONCRETE
-<l

• - . :0

l " CROWN

BOLLARD DETAIL

Fig.9- l k

OTE6

t
>- NOTE642 -

'-0' ,
"

LL
I ,.
I rr.,

" V- N, I ~, I, u-, ,.,
", ,.

6- o · . : ~ .". · . NOTE?.' o·

8

NOTE2 -~-n

.:Jl
, '7""'-

+
3"~ I-l ~3- 3-

BARRIER DETAIL REMOVABLE BARRIER
DETAIL

NOTES:

1, USEBARRIER TO PROTECT EQUIPMENT FROM POSSIBLE DAMAGE FROM VEHICLES,

2. USE6"RIGID GALVANIZED STEEL CONDUIT, CUTTO 8' ANDFILLWITH CONCRETE. ENCASE IN 3" OF
CONCRETE, AS SHOWN,

Fig. 9- 11
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L 3 X 3 X 'I. BRACE AT
LINE OF BRIDGING (TYPJ

.L J X 3 x 1/.. x 12 LONG
FASTENED TO BRACE
EA SIDE OF WALL.

INSUL••2 FInED SNUGLY
BETWEEN FLUTES OF DECK

DETAILER NOTES
.1. GIVE DIMENSION - VERIFY A~DUNT OF

DEFLECTION WI STRUCTURAL DEPART~ENT

*2. GNE INSUL TYPE OR NU ER FOR CLOSURE
M TERIAL AT TOP OF WALL AND AROUND JOIST
(OR REMOVE FRO).l DETAIL IF NOT REOUIRED)

CUT eMU TO PROVIDE CLEARANCE
AROUND BRIDGING AND ANGLE
BRACE. CLOS£ VOID . WITH· SNUGLY
FITTED INSUL-2

PROVIDE 'U' REINFORCING
eARS NO GROUT FILL AT
TWO CELLS CLOSEST TO {
OF ANGLE BRACE (TYP AT
EACH BRACE)

BOND B~ CO T.AT
FIRST FUlL COURSE mow
STm. JOIST.

DETAIL TYP. LATEJUl. BRACING FOR TOP OF
CWU WALL P,\RAlLEL TO JOISTS
(FOft SPECI.llL Y LOADED WAlLS)

Fig. 9-2
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J'j
I I
I
I
I
I

/ lr/"I--..... 3 5/8"

DOOR

PROJECTION LI NE

DIMENSION REFERENCE LINE
(AND DIMENSION EXTENSION LINE)

DIMENSION LINE

DIMENSION EXTENSION LINE

1/2" r/J BOLTS 12" L @ 2'·0" O. C.

NOTE LINE
(ARROW LINE WITH ARROWHEAD)

MATERIAL INDICATION IN SECTION
(CONCRETE BLOCK)

MASS
(CONCRETE BLOCK)

MASS PROFILE LINE

BREAK LINE

CENTER LINE

MATCH LINE
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Fig. 9-3
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, '; -F~CF-- P.AN t=:L AND
"., .lIOII, 1--- ~urCDING:- COLUHN UHE
:~ ..
" ...' .
" : I"
, 0·· ... ' .

...

I-H~M---~- ~vAST

COHO.Wm
PANISL-

..
o ·
-6

I
i

EL.l

~.,'

r-~-..a:. ..- -- t====!:::=f~I!t---"\::!-

~
I

Fig. 9-5
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MIN THICKNESS OF
INSULATION AT DRAIN 5/8'-----~

3'x3' LEAD SHEET SET
IN FLASHING CEMENT ---.,.

TAPERED INSULAnON -----"\

BUlLT-UP ROOFING
OVER ROOF INSULnON

METAL DECK -----'

PROVIDE UNDER DECK
CLAMPS FOR SUMPS IN
METAL DECK - TYPICAL -------./

ROOF DRAIN LEADER-
SEE PLUMBING DRAW'INGS -------------
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3'-0' IAT RDl

<2' -0' AT RD2)

PROVIDE ROOF
FOR SUMPS C~

ROOF DECK -

Fig. 9-6
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I~"
12

r--- F lRESAFIN6

r--- I/2" DENS 6LA55

BALLA5TED SIN6:
MEMBRANE ROOF

®

e" CONTII'V05 60N

:r
BEAM, SEE 5TR1JC.T
DRAWINGS..,.
STEEL ..JOIST, SEE

E.I.FS . OVER 1/2 " DENS
STRlJC.l1JRAL

GLASS SHEATHING
DRAWINGS

6 " FOIL FACED BA
INSULATION, R=lq M

6 " METAL 5TUD5, 51
STRIJC,nJRAL DRN"l

~

HEAD HEIGHT LAY-IN ACaJ5TICAl

ELEV I: 122'- 4 " PANEL, SEE FINISH ~

3-1/2" 50UND ATTEN
BATT ABOVE

E.I.FS. OVER 1/2" DENS
GLASS SHEATHIN6

3-112" FOIL FACED E
INSULATION, R::lq MI~

~ I~'

TOP OF BLOCKING

ELEV :: 130'-0"

TOP OF CHJ/STEEL BEARIN6

ELEV :: 121'-q~ "

PREFINISHED METAL COPIN6---+-~ .+---1 1

NON COM HOOD BLOCKIN6---...,

Fig. 9-7
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I
NORMAN BRICK RO~OCK I
caJRSE, (5TA~ dj [l'

STEEL BEAM, SEE
n

5TRUClURAL DRAWINGS-

!"lATERPROOFING
(DIEDRICK - BOB5 1%
SOLID OR EGlUAU I - i. • •

1114" I ~

~ Sill HEI6HT • I l:::
~ ElEV = 116'-8" ...- .>//<~/' / //~,-j,III rill rIIIIIIII1 111111111 rH I I / "

~
_.

" / ' .. -- - / l24· BRICK ROJl't..OCK
/ --'""'_"".:.-::....- --=- I 7COURSE, SLOPE. I-'

* ..-.., 0# ).;::-~-;. I 's-e/,
BRICK COLOR 2 17> - "'",..... ~ ~~ ~0VERHAN6 3/8·,

~
/ 17> e-

(5TAcS<SER JOINT5) 17 7
BRICK VENEER 17/ r> I>

~q~. 17/ 17
~ '7 1i7/

-$ FIN. SEWND FLOOR I~ ~ I r7 !<' /
~

1/ ;~ r;z
~

_ .-
ElEV = 114'-Qu ~ ;~ !7

~

~
7 ... :7 /

~I3RICK TIES.. 16" ~ ~ 10- r? S 7
17 ~b~ FOIL .............. /:)1"\11 "':ll / >VERT. t 24 HORZ.- ~ v/ liON, t<=19 MIN. ,.,

2 LAYERS 1/4" DEN5 ~ I P7 '_11 .......... ",..,,,",,,,,, "' ...... 17/ )
6LAS5 SHEATHIN6 (FOR ~ V "'-TOil'''' ~ A I ne" .11'1__ 7
CURVED SURFACES ONlY)»:

~
17/ 17.-...

CAVITY l"lAll // '-11 -~,_ , /
,

~
.... --FlA5HIN6 ~I 7 -,.- ._ .. ,- ,- 17/

Ji'EEPS 0 24" O.C.

~
~ 7

-.., .~

7
~

I1
~ 7 .BOTTOM OF 5TEEL ~ I " ,/

..... HEAD HEI6HT /-L, \~ / /

"1" ELEV =111'-0" '"
/

t""" 7
5TEEL PLATE (PAINT), 5EE .., [7 ,
5TRUCTURAL DRAI"IIN6S - § CAVITY l"lAll I 7

STEEL BEAM, SEE ~ I FLASHIN6 ~I ~ I /
YeEP5 024" c.. ,.v. ~ - .. r7

STRlIG1lJRAL DRAHlN6S-!

_·_·_·_·_·i·_·_·_·_·_·_·_·
". ~\ 17/BOTTOM OF STEEL

~
HEAD HEI6HT _ l 7

ELEY =1000'-o" 1 ;11.

~ / ~

~ STEEl AN6LE ( OL_' "",r:r: x..
I ' --- ..JSTRUCTURAL D .

c

I
~

4· BRICK RO~oc.K

!
c.otJR5E BEYOND.

i IIIIII~ I" J,;,jRECESS 3/8·
b

1=
1=- --

Fig. 9-8
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INTED I" INSUL 6LA5S
IN ANOD. ALUM. FRAMING

~
STEM ..v RECEPTOR HEAD

AULK PERIMETER,
I RIOR 4 EXTERIOR
" REEN BOARD" ~.Jt'(.a.

J1_~~;I~~~L ILL (TYPJ
~ 1*6 PRESSURE TREArED

t
N GOM6USTABLE~D
OCKIN6

le" ~YP5UM WALL BOARD
" HETAL STUDS - SEE
TRlJC,nJRAL DRAWINGS

(J2) 2x4 PRESSURE TREATED
NON GOMBUSTABLE~D
LOCKIN~

lRlC.K VENEER----~7,1f)
2' DENS GLASS

HEATHIN6 ==-=-:-=:=----Fz:;+.-III
" FOIL FACED BATT
I51JLATION, R= 1'1 MIN.----Fr=;:'f---f:t-7-"it-

3.EV = IIb'-e"

I' BRICK ROI"lLOCK
~ SLOPE. 6R.ICK
t:oLoR 2 OVERHAN€> 3/e"

5lLL HEI6HT

DETAIL
SCALE, I~"= 1'-0"-------@

BRlC.K VENEER-------t

<1

<1 -

Fig. 9-9
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~I
FUTURE 'w'ALLN I
EXTENSION (CMUI I I
BRICK/OR OTHER) I
-BUILDING 361 I I

I I
7 5 /8'

TI MASONRY
ELEV. 724'-8'

B'X6'X16' CMU

8'X8'X16' CMU

HORIZ MASONRY
REINF @ 16' D.C
VERT - TYP
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J

.------+-- 24 GA GALV STL
PAINTED COPING ..
CONCEALED CLEAT -
HOLD TI COPING ELEV

.---+-- PT 2'X8' vn BLOCKING v/
1/2' DIA GALV ANCHOR BDLTS
@ 2'-0' O.C. STAGGERED­
COUNTER SINK NUTS - TYP

~-~-OPEN BOTTOM eMU BOND
BEAM 'w'1 2 *5 BARS .

.----f-- 60 ML EPDM MEMBRANE ADHEI~UI

TO CMU 'w'1 BONDING CEMENT
ADHESIVE L EXTENDING AllHlR[J1
OVER TOP OF vn BLOCKING I\, L AI' 6'
OVER VERTICAL FLANGE OF t :)-;PflN:mlN
FLASHING VI SPLICE ADHESIVL

.----If--SET BOTTOM OF EPDM MEMDRANL INTU
FULL BED OF CONT. URETHAN[ ~;r:AI ANT

---~ EXPANSION FLASHING v I ~6 Ij/\ ;.;~:
METAL FLANGES ATTACH VERT I..IT.
TO CMU 'w'1 APPROVED FASTD~ EH~ ft
6' O.C. MAX, OPPOSITE FLAN!;!:: ':"r:TfJRY
ATTACHED TO RECEIVER FLASlllNli

I~--~---L--REFER TO FOR NOT[~

BUR SYSTEM, BASE FLASHING
4' CANT, ROOF INSULATION

(UPPER ROOF @ DOCK)

Fig. 9-10
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(2) LAYERS 15mm
RATED PLASTERBD @

2HR LOCATION (1)
LAYER @ IHR LOCATION

I
I
1 -
I
I

VARIES - 650 MA)4

ALIGN PLASTERBD I
W/ WAlL SEE PLAN

I I
I
I
I
I
I
I
I
I

92mm STUD C 400mm OC

15mm FIRE RATED
PLASTERBD (1) LAYER @

1HR LOCATION AND (2)
LAYERS @ 2HR LOCATION

FASTEN 50x25x.9x150 LONG
CUP ANGLE TO B/ BEAM
AND SOFFIT

30mm NON-COMBUSTIBLE
GLASS REINF BD

CONT INTUMESCENT
FIRESTRIP (25x3)

HEAD

FASTEN TO SOFFIT W/ (2)
LINES OFFIXINGS 25mm IN
FROM EA EDGE

(2) LAYERS 19mm HORIZ
COREBOARD FIRESTOP
BETWEEN STUDS

SHAFTWALL LINER PANEL

146

NOTE: SEE WALL TYPE SCHED
FOR LOCATIONS OF MOISTURE
RESISTANT. HIGH MASS SOUND
BD, IMPACT RESISTANT BD. 11

0
. l

SOUND INSULATION. PATCH
FIREPROOFING AS RFOf"l -----

Fig. 9-11
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A

HORIZ SHAFTWALL LINER PANEL

HORIZ SHAFTWALL SYSTEM
(LAFARGE RCS904)

2HR HORZ SHAFTWALL SHOWN (SEE
MANUFACTURER FOR 1/2HR & 1HR CONST)
WHERE APPLICABLE

80x25x50 CLG CHANNELS @400 OC
MFCCSO

SUSP CLG HANGER WIRE SEE ROOM FINISH
SCHED FOR HEIGHT & MATERIAL TYPE

28x26x 19 PERIMETER CHANNEL MFCE26

CONT FIRE SEAlANT TYP

FIXING CHANNEL

(2) 15mm PLASTERBD @ 2HR CONDITION
(1) l Smm PLASTERBD e 1/2HR CONDITION

BRITISH LASTERBO~RD SYSTEM
I
I HORIZ MEMBER I MAX SPAN

REFERENCED
I GYPROC 60170-2HR: ~ 2.7M

GYPROC 92190-2HRI s 3.7"1
I

I GYPROC 146T190-21jlR s
I FOR 1HR RATING ~E

APPLICABLE GYPRO
HORZ SHAFlWALL STEM

I LAFARGE SYSTEM
1--....,.----
1 REF.
I
I RCS901 s 2.5M

: RCS904 s 3.6M

I RCS905 s

COMPONENT DESIGNATION IS
LAFARGE & INDICATED AS A
REFERENCE STANDARD ONLY.
OTHER MANUFACTURER'S
COMPONENTS OF EQUAL TO OR
GREATER PERFORMANCE WILL BE
ACCEPTABLE UPON APPROVAL OF
SUBMITTED SHOP DRAWINGS &
DATA.

NOTE: HORZ SHAFTWALL NOT OESIGNED TO
CARRY LIVE LOADS, MECH EQUIP NOR TO
PROVIOE A PLATFORM FOR MATERIAL STORAGE
AREAS. POST WARNING SIGNS e ADJACENT
LOCATI N

Fig. 9-12
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•-

OONTROl POINT FOR
LDCAllON AT EAST
ElE'VAl1CN ONLY---~

SECOND SiAG£ S-tA1.NlT
IMTERW.

SACK£R ROD MO
S£,\LANT 'lYPE A
(2 ST~E JOIN1)

FACE OF' En
PANEl. SYSTEU
CONTROl POINT fOR
LOCATION AT OPPOSllE

....---fAC[

TYPe VERT. [IFS PANEL JOINT ~
SeA1.£; FULL SIZE ~'D4

Fig. 9-13
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19 MM 13/4°) MN.

CHAPTER NINE- REVIEW OF SAMPLE DETAILS

DRYVIT OUTSUl ATION SYSTEM

EPS INSULATlON

ORYVIT FISH

ORYVIT REINFORCING ESH
EMBEDDED BASE COAT

WRAP ORYVIT DElAIL- MESH
50 MM 12°' MIN. AT
UNDERSIDE OF EPS

SUBSTRATE

DRYVIT ADHESIVE

DRYVIT OEMANDIT- OR COLOR PRIME '"
ON SURFACES TO RECEIVE SEAL ANT

DRYVIT (OMPATlBLE SEALANT
WITH CLOSED CELL BACKER ROD
BY OTHERS

Fig. 9-14

~~"~t-1~.

---~~IJG>~.

~I

--t---~~I-lO

Fig. 9-15
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t 1/2 ' CO~O R~~~O C~AN~~

W:X:f?e: -r:x:e: ~l

~ANGe:f? \1
11

--~~
F~~x:x:e~~ OU~-r ~MeRA~

OWC20 HA-r CHAN~~

145

Fig. 9-16
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-fi''2 w'2
ROCK MINERAL WOOL

BEARING METAL STUDS @
600mm OC

(1) LAYERS RATED PLASTERBD @
RATED CONDITIONS ONLY

FIRE RATED PLASTERBD PLANKS

PREFORMED GALV METAL CONTROL
JOINT (EACH SIDE)

(1) LAYERS RATED PLASTERBD (@
RATED CONDITIONS ONLY)

FIRE RATED PLASTERBD PLANKS

PREFORMED GALV METAL CONTROLJiT (EACH SIDE)

!
(2) LAYERS RATED PLASTERBD

ROCK MINERAL WOOL

METAL STUDS @ 400mm OC

,u"
1 11

11
12

PLAN @ BEARING
STUD PARTITION

PLAN @ METAL
STUD PARTITION

V I

o
z
~
0::

0::
I

N

VI

o
Z

~
0::
I

o
Z

~
0::

0::
I

o
Z

~
0::

0::
I

N

Fig. 9-17
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REMOVE EXISTlNO EltS TO SOUD
SUBSTRAlE FOR PLACEMENT or
P.T. WOOD BlOCKING. PROVIDE
STUD BAOKlNG I\S REQD.

All EXISTlNG BUILDING
WAll FACE

EXPOSED EDGE OF" DEMOUSHEO
EXISTING EIfS WNJ. ASSEMBLY
TO BE PATCHm w/ NEW EDS
AND REnNlSHED WITH HEW CO,\T
OF DF'S ANISH. lYP.

:5 tiRo FIRE RATED
eMU WALL ULlU90+

EIFS & EXISTING WALL tflli :ag:
~104

PLAN EXP.
SI:A1..E: J" - "-0"

EXP. Jr. VlITli
\0 SECONDARY SEAl.

SET RECESSED ,.
WE EJ-J

SAW CUT FlNISH AND
INSTAll P.T. WOOD
DlOCt(ING BASE FOR
EXP. JOINT

FlRE SAFING BY ElfS
P~El MfR.

FlRE SAFING
CLOSURE BET.
PMEL AND eMU--1+=t=t=t:=t=tWh~~ilFi"--4-4.~.£-+~~,c..:;L~~LozL~

4- E11=S PANEL
S'1STEM RE:
103/Bii101----H--1-'

CCNTINUOUS METAl
BlOCKING FOR £>CP•
.IT. ATTACHMENT BY
PANEl MFR.

Fig. 9-18
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F.D

g"
F.o.s.

P.T. SHAPED
CtMT. WOOD
BlOClCS --..,.~

''''':::-::t-~

SUP JOINT
Bt.ARING
SURfACE ON
TOP OF CldU

CCTtND 12" Clo4U
RATED

CHAPTER NINE - REVIEWOF SAM PLE DETAILS

9"

24 CA. SHa:T NETAL
i'tJ'SHiiG "/ STANDmsr.ws LOcxm ID ccsr,
<:tW. sa.&ACNA PlAn: 121
DETAIL 7 SlW:lAA AT 1:.1.
I'l.NlOC

T.o.s. $

NEW TUBE STEEl KAHCER
W/SPRAY APPUED F"fit
PROOFING
RE: SlRUCTURAl.

T.o.S.
EL - t 25 - 0

EX1SllNG ROOF
SYSTEN DJT INTO
FOR NEW YW.l. .~~

Fl.ASK1fC lE-IN

'-----EX1S11NC srEa
R£: SlRUCTVRAL

EXISTING FlR£PROOFlNG.
PATCH Nm COUPl£TE
CO\IERAGE or £X?OSED_

L __-y'-__~~~~~~~?- SVRFACES.
I-HR RAnD COVERlESS CMAS£
~IlJ£Il (ll1RU EXPANSION JOM
W/.-a:Oi'iOlCN 0.03" CALV. snn,
CCMR) EJ-IO

@ SNOW ROOF

Fig. 9-19
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COMPOSITE SLAB OR CAP -
REFER TO STRUCTURAL
DRAWINGS

12mm CALCIUM SILICATE BOARD
(PROMATECT H) APPLIED TO
UNDERSIDE OF FLOOR/DECK.
FASTENERS, JOINT TREATMENT,
INSTALLATION, ETC. AS
RECOMMENDED BY
MANUFACTURER

BEAM REFER TO STRUCTURAL
DRAWINGS

25x25mm STEEL ANGLE SHOT
FIXED TO BM FLANGE @
600mm OC

FRAMED ENCASEMENT SYSTEM
W/ BEAM SECTION FACTOR
(Hp/A) BElWEEN 0 TO S 190
FOR 120 MINUTE FIRE
PROTECTION

*15mm TRIPLE LAYER LINING (3
SIDES) W/ STAGGERED BD
JOINTS BElWEEN LAYERS.
INSTALL SHORT LENGTH OF
FIXING STRAP (NOT SHOWN)
BEHIND ALL BD JOINTS @
RIGHT ANGLES TO THE GL-1
CHANNEL SECTION

GL-1 CHANNEL SECTION & --___..
GL-10 STEEL FRAMING CLIPS

STEEL STUD COLUMN ------...
ENCASEMENT BEYOND (WHERE
APPLlCABLE)- FULL HEIGHT
TIGHT TO DECK/CAP
(CLOSE-UP ALL OPENINGS)

NOTE: REFER TO PLANS FOR
LOCATIONS

-INCREASE/DECREASE
THICKNESS OF BOARDS e
BUILDING BEAMS REQUIRING A
GREATER OR LESSER (Hp/A)
SECTION FACTOR THAN
INDICATED - MAINTAIN 120
MINUTE FIRE PROTECTION

4

4

149

Fig. 9-20
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..---- SHIM SPACER

(2) NESTED "CO TRACKS

EXTEND MR PLASTERBD @

JAMBS PAST MULLION FILL GAP
W/ BACKER ROD & SEALANT

>500 SEE PLAN

CLADDING SUPPORT

'---- CURTAIN WALL

350 UNO

CHAr rER NINE - REVI EWOF SAMPLE DETAILS

15mm PLASTERBD ON
METAL STUDS @

400m m OC SEE ...-:"
S~D~. Ov'<o
S MID ~

SOVE CLG COLUM
P w

uz
~
(IJ
DJ
::::l
(IJ

o
::::l
0:::
o

o
"l

PERIMETER FlRESTOPING
SYSTEM

EDGE OF SLAB

Fig. 9-21



CHAPTER NINE - REVIEWOF SAM PLE DE'IAILS

IAEl.lBRANE RoonNC

RAINWATER
OUTl£T

OVERrLOW
OUTl£T

IS I

CONOrTION 0 IAETA!. DECK . CONDITION 0 CONe SLAB CONDITION 0 t.tEfAl DECK

AT CONC SlAB

ROOFlNC IAEIABRANE.
FULLY ADHERED

DRAIN SEAT PLATE
CENTER TACK WELD

TO ROOF DECK) -----'

UNDER DECK CLAIAP -----'

DRAIN IS BASED 0
SMITH t.tODH 1015 wj
ADJUSTABLE EXTENSION (VERIFY)

AT IAEfAl. DECK

FORIA DISH Wj T.v>ERED
INSUL TO I Zt.t1A SLOPE
FROIA l P 0 4ClAIA THICK
TO HIGH POiNT 0 501A1A THICK

DRAIN IS BASED 0
SIAITH 1oI0DEL 1015 Wj
ADJUSTABLE EXTENSION (VERIFY)

SEE PLUIABING OWCS

THIS DETAIL APPLIES
TO EVERY ROOF DRAIN
ON THIS PROJECT

Fig. 9-22
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6'
(MAX.).

- Z<1'-
X
v

2'-0'

3/4' PLYWOOD W/PLASTIC
LAM IHATE C~TERTOP,

SIDE & BACKSPLASH

­o-I
N

----~

8' \
t--+-~-... \

\
\
\
\
\
\
\

2x4 WOOD\~LOCKING
EXP . Bm.T \TO CllNC .

\

HANDICAPPED ClEARANCE~\\
\
\

\
\
\

~-----~-------
t=;::==~

Fig. 9·23



CHAPrER NINE- REVIEW OF SAMPLE DETAILS

DUCT AND DUCT SUPPORT
BY MECHANICAl. CDNTRACTlIR

HAlG:R VIRE

~~'~I~-O' @~.
lIlI.E:. ' CONDITll)I AT Cl)IIlUITS
PASSING THRDJGH CLG . SIM.

T AND IU:T SUPPORT
BY MECHANICAL CONTRACTOR

__ HANGER VIRE

ELEPHANT TllUfoI< EXHAUST
BY MECHANICAL CONTRACTlIR

~~J'~': I~-O' @DIIG.
!IlK' Cl)IDlTIl)I AT Cl)IDUlTS
PASSING THROUGH CLG . SIM.

153

DUCT rRlJl ABOY£:

DUCT INSULATlD'l
_I+----".-$HE:E:T ME:TAL CLOSURE

rOAMED INSlA.AT~~D'l~~~~F~~~~~~fif f"ASTOIE D TO 8I.OCKING AND
BY tmLCR/F'RE:E:ZER TO DUCT . TlJ' AND BDTTE»l
HANJF"ACTUIlER BY MECHANICAL CONTRACTlIR

ctD.£R/F"REEZE:R METAL
PANE:L

E:LE:PHAHT TRUNK EXHAUST
BY MECHANICAL CONTRACTOR

~'~'~I~-O' @~.
lIlI.E:. ' Cl)IDlTIl)I AT PIPES
1IR CllNIIUITS PASSING
1'HRDlJGt IN$\LATED M[TAl. PNCE:LS
SIMILAR . ALSO. REF"CR TO
SPEC IF"ICAT Il)I$ .

Fig. 9-24



154 CHAPTER NINE - REVIEW OF SAMPLE DETAILS

RIGID INSUl .

r----EPDH flASHING - VERT .
SURfACE ADHERED VI
BONDING ADHESIVE, HORIZ .
SURfACE ADHERED VI
SPLICE CEMENT
STONE BALLAST

I lAP SEALANT

\ 1'\ EPDH MEHBRANE

MECH. EQUl::~===J7===_~L:.I -+.......-
CDUNTERflASHIN I

I JI
I LI

PREf ABRICATED HECH . I
~B

SCREV fASTENIN

OPENING SUPPORT
fRAMING - - - - - - -+1

~

.J
w
>w
.J

Z w
X a:l

• C
Cl ...
I

a:l
0:
:::l
U........
~

METAL ROOf DECK

DETAIL
SCALE ' 3'=1'-0 '

Fig. 9-25

HEAT RESISTANT SEAL
( BY OTHERS)

S.S . CLAMPING BA,MT-~_

(BY OTHERS )

S.S . COUNTERfLASHING
(BY OTHERS)

..,,---LAP SEALANT

- EPDH HEMBRANE ON
In~~C=~t"":l SPLICE ADHES IVE

IH+I+-------INSULATION

Fig. 9-26



CHAPTER NINE - REVIEWOF SAM PLE DETAILS

SEAlAHT

I'

___--+- 3/4' .. 1/4 ' TREATED
EXT£R IIII PI.'rvlXIll

__---1- EPDM I€MIlRANE AIHJlED
VI IOIDING A!lt£SIVE

---f-- lED SCU'PER F1.ANG£S IN
VATERPlllD" MAST!C <TTP. >
LAP SEALANT

DETAIL
~E ' 3' - 1'-0'

...

TlSTEo. <LP>

£1.-

155

Fig. 9-27

TAPERED INSULATION AS
NECESSARY TO PROVIDE
DRAINAGE TO ROOF
DRAIN

ROOF DRAIN

MEMBRANE CLAMP AND
GRAVEL STOP

EPDM MEMBRANE

TAPERED INSULATION

DECK
I

CLAMPING COLLAR

SLOPED 14 GA . ROOF DRAIN SUMP (SCOS)
VELD TO ROOF DECK

ROOF DRAIN DETAIL
SCALE I 1 1/2'=1'-0 '

Fig. 9-28
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Fig. 9-29

BPlICIIl
HEADEPl
COU"'SE.

~=v=fml: ~ '" .. . .
--.I~ ' : p ' . . tJ.

SEE P!OOM
FINiSH
SCHEDULE
FO~ FINISH
M~TePlIAL~
IF ANY

Fig. 9-30
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METAL LAT~
AND PLASTEP..

WOOD HEADE.A
A1' ~EAD

:~
'$.

---

· ,:.", .
'"

.:~ .· .
· ."" ,

s"

FINISH WOOD

(X 1/2
11

WO STOP

GLA$S

157

Fig. 9-31
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10

560 350

SPANDREL GLASS
& INSULATION

I

o
o
N

o
'<t

o
'<t
N

NON SLIP FLOOR DECKING--"-~-;;:----j4-~!:---­
-LhT/S

200M20 FLOOR JOISTS SEE 'fEL=+2940
AD09/350 DWG FOR ------~ +3240
SPACING

WINDOW MULLION
(DIMENSIONS BASED ON
200x60mm MULLION

45x18mm CEILING CHANNEL
GL1 (GYPROC) @ 400mm
OC W/ CONNECTOR CLIP

15mm STANDARD PLASTERBD

SEALANT AND BACKER ROD

Fig. 9-32
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2 HR RATING

ROCK MINERAL WOOL @

2HR LOCATIONS

.Ii. toSTUD £!L

SOLID STUD
FIT SNUG B~I'!""P'Io"-

VERT STUDS

(2) LAYERS 15mm ~~
RATED PLASTERBD

s 1 HR RATING

UPPER MOUNTING SURFACE

CONT INTUMESCENT
FIRESTRIP (25x3)

70mm LONG LEG
DEFLECTION HEAD FIXED TO
DECK/FIXING CHANNEL IN
(2) LINES OF FIXINGS e
600mm OC STAGGERED BY
300mm

CONT FIXING CHANNEL HOLD
DOWN FROM TRACK 25mm

NOGGING @ 2HR LOCATIONS

1 LAYER 15mm RATED
PLASTERBD

Fig. 9-33

159



160 CHAPTER NINE - REVI EW OF SAMPLE DETAILS

RI

la
I•

TOP Of'SUS

PREFlNISHED EXTRUDED
ALUNNJ" COPtfG
W/COHCCAL£D SPUC£ PLAlES.

W.P. UEMBRANE <NER
TOP OF PARAPET

~.

•I?
.1..

.,
. ~ .

S.S. SHT. METAL.
COPINO/COUNfER FlASH---I-"""",,"

GYPSUM WAU. SHEATHING---t-",

REOlET SYSTEU W/COUNTER
FlASHING RECIEVER PART or
PANEl. SYSTEIA - .......

MEMBRANE lWiE
FlASHING ----__"""

sc~pm ~
DETAIL B44'~ ~

ROOf AssEMBlY l'lPE 2.:

ROOF' NDlBRANE FUlY
IJ)H£REO

PROlECll0NIlttOO\'ERY
. BOMD IDHERED TO
I INSULATION PAHEL5

TAPERED R~~f'~1iilllliiil~
tfSULATlON

2 LAYmS RIGID
INSULATION PAI£L

VAf'OR RETAADtR

CQNCRET£ a:
L4ETAl DECK-1'~--:--Wf

Fig. 9-34
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SEAl JMlB TO
V£:RTlr.Al W"

1 1

I I I----------------tIir--------oA - - - -

PANQ.

100 500

~
4'CR '"UlJVEll

COL

Fig. 9-35

GLAZING SYS
(PROVIDE SPANDREL GL
.le INSUL GL WHERE
INDICATED)

--~-+----- VERTICAL AL MUWON
& CLADDING RAIL BEYOND

1----- CLOSURE TRIM BY
LI~~~)7')7"~_F~--- WINDOW MFR

SHADOW GAP

F/ INTERIOR WALL
SEE PLAN lYPE Bc EXTENT

'---"'\<-r-- CONT. MTL TRIM BD.

'mlb::zz::zz==~:-;-;;;;~f---.j-- EXTRUDED TRIM

'----t----t-- STEEL TUBE

II-H-H-I+---------+-----+-- SEAlJ\NT

m't"!"'lt--------+----"-rr- METAL PNL SYS

Fig. 9-36
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MEMBRANE ROOFING

SEE FIN SCHED Illll
FOR CEILING

RAINWATER
OUTLET

. ,j

CHAPTER NINE - REVIEW OF SAMPLE DETAILS

O~RFLOW

OUTLET

Fig. 9-37

METAL STUD

15mm PLASTERBD (ONE OR
TWO SIDES OF STUD

FIXING CHANNEL TYP e ALL
HORIZ JOINTS

TAPE & COMPOUND FINISH

Fig. 9-38
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METAL WALL PANEL

FIXING CHANNELS @

600mm OC VERTICAL

CLADDING RAIL (ACTUAL
LOCATION MAY VARY)

(2) LAYERS OF 15mm
RATED PLASTERBD

(3) 48S50 STUDS SCRE~
. FIX @ 300mm DC TO

FORM COMPOSITE POST
TYP e CORNERS

FIXING CHANNELS @

600mm OC VERTICAL ­
TYP

NOTE: EXTEND STUD
FRAMING & RATED
PLASTERBD FINISH TIGHT
TO UNDERSIDE OF
CONCRETE CAP ABOVE

260

CLADDING
RAIL

-oJ,.-

(jJAdr 12

I

350

--_ .... """""-'-----

o
Il'l
I")

o
Il'l
I")

INSTALL (2)
BEADS OF
FIRE SEALANT
BE1WEEN
BACK OF
STARTER STUD
& RATED
PlASTERBD
PARTITION

REFER TO
FLOOR PLANS
& PARTITION
SCHEDULE
FOR WALL
TYPES

METAL CORNER BEAD

(2) LAYERS OF 15mm RATED
PLASTERBD (TYP ALL SIDES)

Fig. 9-39
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=- - +-+-

Fig. 9-40

112"l

I

I
~ COL.WALL

I

FACE OF EXISTING WALL
SEALANT AND BACKER
ROD TIP.
FILL CORES AT COLUMN
ANCHORS
CMU WALL

WALL ANCI-lORS 16~ a.c.
VERTICALLY

Fig. 9-41
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300x25 STRINGER

350x25 PLATE BEYOND

350x25 STRINGER COPE PS
SHOWN

L7Dx70 ANGLE - WELD TO
LANDING BOLT TO STRINGER

L70x70 ANGLE - WELD TO
STRINGER BOLT TO BEAM

CONC. FLOOR SLAB ON METAL
DECK .,... SEE STRUCT. DWGS.

o
8

U.B. SEE STRUCT.
DWGS:

15mm PLASTERBOARD ON
26mm MET. CEIUNG SECTIONS
0400mm O.C. HOLD
PLASTERBD. UP t Ornm FROM
BOTTOM

-L3Ox30x150 CUP ANGLE WELD
TO STRINGER 0 300 O.C.FOR
SOFFJT ATTACHMENT

15mm PLASTERBOARD SOFFIT
ON . 90mm MET. STUDS e
400mm O.C.

Fig. 9-42
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NOTE ' ROUGHEN
SLAB SURfACE
PRIOR TO POURING
EQUIPMENT PAD

V
3/ '" CHAMfER
ALL AROUND

TIPAD
SEE PLAN

T/SLAB
SEE PLAN

SEE PLAN

1/2' DIA HEADED
STUD ANCHORS AT
IS' C/C 01IN or
" PER PAD)

•" AT 12'
.... z

EACH \lAY~ ,-
M%

V

I

.. .. loo

Fig. 9-43

MINERAL WOOL SAFING

.....-- 5/8- FIRE-SHIELD GYPSUM
WALLBOARD (NOTE: UL U465
REQUIRES 5/8- FIRE-SHIELD G
WALLBOARD.)

STA-SMOOTH FS 90
FIRE-SHIELD COMPOUND

-.1---- METAL STUD

CEIUNG

FLEXIBLE SEALANT

TRACK - ATIACH WITH
ANCHORS 2'-0-
o.c, MAX.

FlOOR SLAB
OR ROOF DECK
ASSEMBLY

TEST REf,
GOLD BOND ~ 1/4- NOM.

OSU T-1770
OSU T-3296
FM W1A-l HR. WP-1200
F~ WlB-l HR. WP-1340
UL U465

WHI 495-PSV-1067 (1 HR PARTITION/DECK JUNCTURE)

Fig. 9-44
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.

r?
I

! / 51'Zt: ?
TAL

: CONCRETE CURB
: SEE STRUCT. DWGS.

FOR REINF. DETAILS

<J . . . \ CONCRETE SLAB - SEE
~ STRUCTURAL DWGS. FOR
Ll . <1 THICKNESS

L. AT ALL ; £1

~LLS j'HERE r £1 ......
'<1£1WATERPRooE

CUR&
I"'

RANE TO WALL .' I I I I I I I 11 11 I I I I I I

MINATlON BAR •..1 I 11 11 I I I 11 I 11 I I I I I

BOVE FINISH FLR. I- II 11 I I I 11 11 I I I 11 I

"-I -" --
<1\ ' . /\------------- f- --

\ -/<1 L1------------------ ---.- -

L3" RIGID INSULA110N

I
I

\I
I
I

\I
I
I
I
I Ll ~ 2" CONC. TOPPINGI

~111
£1

~ PRECAST CONC. T
f
I
I

tjpt L.
INSUL TED ME
WALL ANEL

GIP ~:: ~ll~2"=1'-O"
DWG REF: NONE

Fig. 9-45
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11

L. '?"~,, 14 - \Iv rrH . - . -- - . ..... . . ... f:; _

/,z.II4' )Co (, tI ~t:.

AWc.H. e I"t IIO/~

(-(ir) I
~.:?'le~)C6

--~ w .· • • '

• " ... ':3

:.

"~ I)Z
~ e..

4 • ••&

~ • •

..e
" " • V *03 • tI i) ·e• 11

_V//~/P

Fig. 9-46
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..
•

( ../
/

, .

t
I
I

169

Fig. 9-47
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SUSP. CLG.

~--Al.U~. PROJECTED ':10'11.·
SEE SPECS.

R"- - ,0RIGiD 11lStJt..

VII ~--VEHZTI.vt BUHO!-F\.a:>4.
IHST.lLLED BY C':nI!:t.

HEAD

r

SCAl.f It
O

0 "-0
0

2"x.O
T~TED eLJ('G

":t.0

AJ ir-l IHG T 16" O.C. -_-=~r'V-rr.~=---4° L.'.¥. CCIlC. 8LX .
lTI/UTED)

;0~13'TE ~,nt R:ESTO-
CRETl S?1U't - !l~ S?£CS.

CAl.:LX 'tIITH S~T WHEn!
F~CIA A UT3 1ol.lS0NJrt.

21" lOll: S11lCS
AT I 0o.c.

MULLlOH

Fig. 9-48

F'ASTENERS AS RECOl.WENED
BY COVER IIfG .

ROOf INSUlAliON

PREFAB EXPANSlOIf JOINT COVER
W/ UIN. 10· WIDE NEOPRENE BEUOWS
(BY ROOFlNG CONTR.) - 5[E SPECS

__---BAn INSUlATION(BY
ROOfING CO/HR.)

POl.YETH'tUNE-LAP ENDS
2.·(BY ROOFlNG CONTR.) III

H GA. STEEL CURB w/ 1")(1" ~

----~~'N~~;rc8:~J. u
(BY PREF'All CURB UAN\JFAC TURER) ~

~

li!

18 GA. olllGNlIENT CUP
3 PER PANEL UAX. 3'-6" o.e.
(BY PREFAB CURB CONTR.)

CURB BASE P
WELO 18"O.e.

Fig. 9-49
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eMU Backup
Wall

Reinforcing &
Grouting
per Struct.

Joint Reinforcing
per Struct.

Reinforced
Bond Beam
per Struct.

/
Adjustable Wall Ties

Ledger Angle
-Secure per Struct.

Rigid (Board) Insulation --++ """':"'J

Moisture Barrier ---~

Drainage Material -----1$=~~¥~~5S8t.

Thru-Wall Flashing

#9 Wire - Engaged ---'''
per Struct.

Face Brick-----~

Tooled Mortar Joint------- /

Sea lant & backer Rod

1" To 2" Air Space --_/'

Window Assembly '.. ..

Face Brick(8eyond)~ ,

Fig. 9-50
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METAL LAlli LAID UP
B~N COURSES -
TO NJf ·AS SCREED FOR
FlR£STOP SEAlANT --~~

3/4- lHlCI< SILICONE FIRE:
SARRlER Sr.ALANT lYP. --.....

3-IfR ""lED FIRE
DARRlffi
ASSEUBlY U\.H
WWS-l003---f.-r:'

NOTE: REFER TO DETAU.
2'9JB~2122 FOR eMU
WAll REINFORCING.

UL DF.SI
VIWS-100J

VERTICAL E.J.
SCALE: 1 1/2-."-0"

@
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3-HR CM
FlREWALLS
UL 'U904
3-HR RATED
FIRE BARRIER
ASSEU9LV ULI
WW5-,003

---NOTE VERr. 14 0
24- 0.0. T't'P.

11
ID
I

N
841305
941304
841205
841204

FIREWALL~ :m~
844109

Fig. 9-51
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.
o

~--+--- ST RAINER BASKET

GRAVEL STOP FLANGE
AND SLEEvE

PERIMETER CAULKING

~...~---- NEOPRENE FLEXIBLE
,-J-"""''''''-Tr'T11'''"h BELLOWS 6 1/2" (1 62MM) 0 .0.

Fig. 9-52
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0 ·0 It'rOl.llh FlcOC'

Fig. 9-53
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r CO"II

IiCltIJ 1l41Al lAl,," pt,""" a 'l"'G ••

CUll' '1lAC~.

tion C.c thro R

I ur , ......U ll .... , g()fo LA4 ..

-

:~.:. ~

At~:... .•..

-,

•

". ..

- 0 -

TL ' eLl
'.

•... .
•

cc

Fig, 9·54
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•

I ... TIlAYl JmIOl 'll

. .

o

l _ _ · •
•

• ° 0 •

e o . '

-

WO. ,_Pt U .....

..... rm l .....
re.

o
o

...... . . . .

• IT _ • PIlUCT\A4Io<.

.._~o .
• WO DUM. -. IOCUT DUU~ , _ •..

!
L..

• 0

--..,
I
I
i
!
i~~X

o
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o..~OCJCJIIfQ. • • 1 V
,-.10'" _ DUU0- ,_.

o

_ IClOrW lUCI 0-' '"* IAO< .. .

Fig. 9-55
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f
500

y
I

t
A

V I

V r-,

r-, V " ' I

2HR RATED WALL - 2~
LAYERS 15mm FIRE I
RATED PLASTERBD EACH
SIDE FIXED TO
80x27x30x.55 CEILING
SECTION CHANNEL

CLADDING RAILS " I

~
, ,

80x27x30x.55 CEILING
~kSECTION CHANNEL r-,

INSTALL HORIZ @600 mm r-,OC VERTICAL I

SET-ON BASE (SEE FIN
SCHED)

FIRE SEALANT
~SIDE\ 1\ I

~

~ + + i'-

I
i'-, + + V,.. ~ .... ,,' ....

.1 <: , ~ 4-a. 4
£1 -a

, " 4 <:
4 <:

14 <:
4

"

. ..1 o I
4

.,
a If 4

d I
.,

4. . .,
£1

.<: d '
1\ '., '.1 ' <:

<:
<:

d 4 Vel\..) UOOf4
.<:

£1.
<: N8

'"

Fig. 9-56
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'2.03 P6It- C, celUNC7 " . "b
ExiEYp' (}fill~ Soff1t jra>m~ Je,

~.--.:---;::;:---- _012.0J f;l-AlJKEr n'PC IUSUl.A1,a~ O~~IOR

-11-+HH--- P:lImF$v~ MOUilN~
LL-\.-!--- O1taJ ~N-7IC7N ".1(7-n:M

\l :::;;~g~--.-o:tfW Mtit\1, LATH &< gyp;UM
v~.~6::::?~~ .:.....~~ p~e;f~~

-01'1a? ~Nr

rAlOO CCN7fCl,.. JOIN!

Fig. 9-57

4" .RUBBER BASE

..

;Q ?

FLOOR SLAB . ,

MECH. RM. FLOOR

'.

H.M. FRAME

c-

.'.• • • • tr)

• • 0&

0. " __ ,f.
Q .-

~LLDETAIL •• B" TMlS DRA.WlNG TO ACCOMPANY

ADDENDUM No. 4

SCALE: 3"· "·0"

Fig. 9-58
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SEAlANT JOINT
•.-«\I

S-M.S. 0 a- o.e,•...
22CA. CONTER nASHINC/
TEmllN.l.TION BAR

22GA. STANDING SfNJ SHEET UETAL•.... FLASHING PANELS
1· LOCK
SfAtd 30/J BUIl1JINO PAPER

JCt..'" P.T. PLnYOOD•11) S ItATHINO

P.T. WOOD BLOCIC

24GA FlASHING W/

FACE OF
CONT. CUP

£)nS11NG DUCT

5/8· BVP. BD.
VOID SPACE SHfATHlNG

300 BUILDING PAPER
INSULATION 1\'PE
INS-l 3/"· ECOND-LAP

CORRUGATED UETAL
SIDING

DUCT TO WALL FLASHING
SCAL.E: 3" a 1'-0·

Fig. 9-59
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6 1/2" OA fRAlAE OEPTH I 31/32" SILL EXTEHSIC

on
EXT'RUOED "'lUll

__ SILL CLOSuRE

2 1/'"

S\lOKE SEAL

I

IJ
11-1------l-J++--~I

I Co

I
I
I
I

,"' PALINC c UP

<J

-~ -

062" 8RME fOR...m
ALU.... Su-a CLOSURE

F'lELO INSTALL

fl'r\.\ 11
~I

I 1
_I I
I
I

~
r.:: 1

f(

:::1
I
I
I

I ~ I
I "'II a
I

Fig. 9-60
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c­
l

' .
~~··e~

tr.:n~¥~'~i~'"
~~~~::~
~~ .ltU:

~~
_~~ ..... J

~-~~~-'--~I-:--~=~I- rtt..e

+r----1*-'-1H-...:...-.~ 1:__'_1f_;;_~~F=_--1Ur"O_

~~f--""";""-4.¥P----:=.CCJC nee=~~

-+=J-:--~eeo
_.~f"0 wr~fG - --.,..

--IJrmr:rll~~~~l;~~~~~-~~-;'W- :"' . :': ·. _- -

.. ... .

Fig.9-61a
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FRAMING

SUBS TRATE

DRYVIT ADHESIVE

EPS INSULATlON

WRAP DRYVIT DETAlltO> MESH 50 MM (2")
MIN. AT U DERSIDE OF EPS. SEE NOTE 2.
DRYVIT DEMANDITGl OR COLOR PRIME'"
ON SURFACE TO RECEIVE SEALANT

DRYVIT REINFORCING MESH
EMBEDDED IN BASE COAT
DRYVIT FINISH

b)i~~~~~~~~~~~~ -[ BY OTHERSr DRYVIT OUTSUlATlON SYSTEM

WINDOW
SYSTEM AND

SHIMS

DRYVIT -COMPA TIBlE
SEALANT WI TH CLOSED

CEll BACKER ROD
BY OTHERS

19 MM (3/4 ") MIN

Fig.9-61b
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~ IN
"S ~

:

~~
\'(')

Fig. 9-62

STONE
COPING

DOWE.L

: FA6P,IC
_~ FLASI-\INGJ~~~~:!I1

e,P,IC~

Fig. 9-63
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SCREW OR BOLT (BYOTHERS)

1----- WOOD OR 5TEEL 5TUD

I I

.25' MOUNTING HOLE

ROUGH OF'ENING­
DOOR SIZE + .25" (G.25mm)

o T
I .G25"

...........--l~----...
"" "\ CONCEAlED 5PR1NG PIN HINGE CAM LATCH

~ I' EXP05ED FLANGE

. ' 411

i .

..,

MASONRY · 411
WAll .

•
~ ..

MASONRY ANCHOR., .
(OrnONAl) .

CUT-THRU SECTION
NOT TO SCALE

Fig. 9-64

~__ J8Mt.i DIA STL PIPE
HANDRAIL

,.--- 50 X 50 X 6 STL ANGLE

TOP OF' LANDING

~_- so X 50 X 6 5Tl ANGLE TO
UIII-IIL-L-~-- SUPPORT LANDING

200 X 80 X 7.5 C
STL CHANNEL

Fig. 9-65
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- '

:.~t---itl~I==~-- 'Z !Jp/.... 01.1.. ""ro.
Pt~ ~~e:v~.

I

i.

f
·.~ .03 2. AL.\l,.. . CDP.11l<:o

~~AL':IM .FU!oMI~

",PI.',Un:.o..RUIOC>T -
- fIJlL'T· uP 1l0Cl'TJ0l<:1 .

,.~~ 11l~UI.. . •
O· TO1\· T....f'U't;I 11I!lOt..
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Fig. 9-66

Fig. 9-67
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ALUlA COPING

~ HORIZ SPAN METAL
8 PANEl SYSTEM ON

ClADDING RAILS

CORNICE BRACKETS SPACED
pER soor PURLlNS BEYOND
REfER TO STRUCT DRAWINGS

T PANEL
EL. 96000

SINGLE PLY soor
lAElABRANE ON Roor
INSULATION OVER

ROOrDECK~

SCUPPER ~

400

GLAZING
SYSTEM

SIM

OPP.~
HANDL~r-----,
I I
I

185

Fig. 9-68

W4~~HlSlJ,4-L..~.
\INW-~l'<CCl'~~.GO~

S1N<C1.1! f<-Y Ko:l'
~eOVS'<.
!<=P 1.....£;Ul. ./IIGl'.a::ea<

8
Fig. 9-69
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r r I

M ~ 110' 16' 4 t''''''iJ

~ 1 ]
f--

~ ~
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~
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!t ~ ~1:5 I ~
~

. \)
:;... rrr ~--!

I-

' r--
!

_.- -

f--
~ \?~ltt~.!t~:~"Ta12..

11I
MItT,4l.srut:>slO ~'o.<: . L )..UL De.S u·~

I r
I"';...-. ~)Hou~Fll<~"';;re ..."''''"''''"-~ ff-

, ~~L ~L2.~
WALL. FLa>K

~ '" 4 S1'tJDslll "...·0.<: .

. ~~ I16l ~lX: C1!$. U4W'!

)
f-- .

=;F!I L- J~.~ .
: 1JI

"\\'T T r I I ~.
,

-
,=",' I \i 1~1lO~~IoJ_"'I. (;0' It It 10' 4'

1 'M'LL '" ~M<:l"" f. 'l.'i<I<: .....MKT.~...,.
~1,.-Wl<- 1

Fig. 9-70

1'-0' 1'-0'

..
Q

I
"

C[JolC BLK

1/.. ' DIA ROD - ;,
\lE:LDED TO COLUMN,'
e s' DC VERT

SEALANT

VIRE fLEXIBLE
TIES e 16' O.C •.---... /

~~r--~""'~~A-"""",---t&'.....,..::>i

STEEL
Cll.lJtN

S' CONe BLt<

12 BAR e 16' O.C.

DETAIL

Fig. 9-71
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\ I I
\. ,

3/B' tw«:£R RODS t CENTER
IF EACH PILASTeR

L2 1/2'x2 1/2'.3/16' BRAC ING
TO STRUCTUllC AIlOVt
AS R£O'D

l2 1/2 '.2 1/2'.1 /4' .6'lllNG ­
IlElD ROD TO l l EG

SUSP :lI8' GYP BD CEILING
lJl I£T FUlIlING

INSERT I((T

PARTlTllJl PILASTER

11"">--......,,.e.....- -t-- + CBxl!.:l

Bl:VO.ED
VASK:RS

~ ...
" ...
... c

SUSP ACOUSTIC
CEiliNG

(XPANS IlJl BlILT
TO STRUCTURE

DETAIL

Fig. 9-72

S' DIA PIPE PEDESTAl. VI TIP
, IlITTlJl I'LATts - vtU T1I IllD' KNIS
sa: STRUCT DRAVIPGS:---------.

SKIT I€TAI. SPUT SU£Vt VI 2'
IlRAVIIoHll , SCALAHT - sa.. DD
T1I ClUITDI flASH IICi

2-1' Ita: ClUITDI flASH lICit
Rtt[ IY[Il , SIC liT flASH IICi

g~
w

i" TIOJIJ
~ I ':';=--y---

c ..
, c

70-......

314' I'\.TVlIlD l»l ex 4 vtIlD
....... 11Ci - NOIJl T1I lJ[CI(
VI 3/11' DIA Ill.TS.
(2) I'DI SI DE - - --- - -/

r-------,' DrA PIPE TI[-IACK VI
TIP , IlITTlJl I'LATtS ­
WELD T1I IllD' IEN<S
S[[ STRUCT IlRAV IPGS

~---~~I~~
S[CIJI[ Rtt[ IvtR T1I
COCIltTt LlIOC

~---314' 1'\.'I\IlIID l»l 2x4
VlIlD STllllS , I" DC.
ANOCIIl T1I COCIltTt SUI
VI 1/4 ' DIA 0l"1lHS1l»l
Ill.TS , X ' DC

SECTION

Fig. 9-73



L£AD Fl.ASH1 NG
C111..-tD IKSIDt
YENT I'
L£AD LINER , Fl.ASHING
sa IN rLASHING ctIltNT
llVDt ~8' I'UIOID IJI
RID" INSULATIIJI SUJ'£D
TO DRAIN

188

VASTE alNTAllKNT IIIlAIN----""\
VI EXTtHSIIJI Sl.EEYt

b8 IOID CURl ---~

VASTE CllNTAINIItJCT IlRAIN ---­
l.tAIlIJI - sa I'LI.IIJI NG D\IliS

SECTION
SCIoLt .1 112'.1 ' -0'

PIPES - RErER TO MECH .
DVGS . rOR SIZES AND
LOCATIONS
CAULK ----------~~

S.S . COUNTERrLASH ING ­
SECURE VI S.S . DRAV BAN'~--~

r LASHING MEMBRANE ­
ATTACH TO T/BLKG .

pRErAB. EDU lp .

2x6 WOOD
BLOCKING
SEALANT---~

EXIST ING
SINGl.E-PL y
Roor ING - - -.

RESTORE ex Isr .
CONSTRUCT ION

EXISTING
MET. R(lJr

~
I

0--
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/

FUTl.Rt lilIISEII:O:
lJV[RflJlV YEIlT VI
IIRDSCJt££N. SlUT IIt TM.
Fl.ASHING VI SS IIIlAVIAHD
(Il P IPING CllNTIlACTlJll

/'..... ...... PIPE su:tYE VI TtM' CI#
I ,- .... (DIA TO ClIlIIDlNATE VI
I I lJV[RflJlV YEIlTI

I I

~ ~

Fig. 9-74

SCHE D. 40 PIPE SLEEVE ­
SEAL VELD TO PLATE

1/4 ' THK . STEEL COVER
PLATE (EPOXY COATI

S.S . SCREVS Vi
OPRENE VASHERS

1/2 ' THK . CONT . NEOPRENE
CLOSURE - ADHERE TO
COUNTERrLASHING

Fig. 9-75
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12' CONC llNTCl
BlK 11/(2) ...
BARS CCNT-HIN
S' BRG CA CND

SECTION
1 1/2' • 1'-0'

189

Fig. 9-76

~.-.:---

CONCRETE BLOCK BOND
BEAM (16' H) , CUT TO
REQ'D DEPTH, 11/(2)
... BARS CONT

DETAIL

F"LooR SLAB OR
ROOF" CONSTRUCTION

l4'x"'x3/S' CONT
III 3/4' DIA IIEDGE
ANCHORS @ 24' DC
(BOTH SIDES)

1 1/2' COMPRESSIBLE
F"ILLER

I'to._- - MASONRY PARTITION

SCALE . 1 1/2'=1'-0'

NOTE . ONE OR BOTH ANGLES MAY TOE
IN DEPENDING ON CONDITION

Fig. 9-77
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o
o
'"

EL. +329
UNO

T/ STL

~,..--++r-...L-_---+----.L
I

a: i
---".

PLASTERBD CEILING---------

e=:==~===~

DOUBLE NUT WASHERS '"
THREADED DROP .ROD W/
FLAT EYE HOLE END

(2) 100.1 00.6.150L BENT
PLATE ANGLES HORZ
SLOTTED TO RECEIVE
BOLTED CONNECTIONS uSE
THREE SELF TAPPING
SCREWS INTO JOIST AND
DECK

HANGING TAB AND HEPA
DIFFUSER BEYOND

INTERSTITIAL FIN FLOOR

THRU JOIST SECTION CUT

2DDx2.0mm FLOOR JOIST
SECTION FRAMED BETWEEN
THRU JOIST BEYOND-TYP
ALL OPENINGS

CEILING CHANNEL
SECTlON-4 SIDES

72mm DEEP CHANNEL
FIXED TO CLG SECTION
(ELEVATION)

Fig. 9-78

NETAI.. COPING

~ T/CMUa-

~T/STma-

12' CMU -----t'

---+--- TREATED 2xl2 V/
1/2'" GAl..V. f\NCIoG
BOLTS @ 2'-0' D.e.
STAGGERED, COUNTER­
SUNK NUTS (TYP.)

SECTION DETAIL
SCALE: 1·-1'-0"

Fig. 9-79
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11 5/ff'

........J..--PAAAPET

,.-,-- TAPERED INSULATION

TREATED 3/ff' PLYWOOO
FlU£R

rt]~Jrfllllilf~ l.SxJ" OR BENT PLT. -

WElDED TO ROOF
FRAIoIINC

DETAIL
SCALE: 1 1/2'"-1'-0"

~ ~~IE_~~ED~ eD
GAl-V . • Ib" X 24" O .C-.­
NOT TO EXC-EE::1 2 .b 1 SF.
PER TIE ILED INTO
f RAMIN6- 0 LY)

A IRIMOIST1JRE 6 A RRIER
'N I" A IR SP AC-E
(L AP OVER f"L ASH IN6)

HEAD D ETA IL
(\'l INDO....D~ 6ASEMENT I"l:NDO'" , G ARA6E DOO~

NTS

191

Fig. 9-80

Fig. 9-81
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0PENt4GS RRlSHED AS
REQURED. SEE DElAI.
(DESlGt£R TO SPECFY
DETAI.)

_ WITH MORTAR OR
Rl&R GASKET JOIffS
PER ASTW C-4-43

CONe IDAPTER Rt4GS wr [)lA
Q-Rt4GS ~ REQ'O <WAX. 12").

BRJHai SWR It£------
lIf-:742;::;iZ;;:= CQWlICTED BACKFll

-~n.lG FOR PPE
~...---\'uT OUT TOP 11ft) OF PIPE

FOR A LENGTH EQUIL TO 11£
MANHOLE DWETER.

BOTTOM PECE CAST
MONOUTIfC WITH
FLOOR N«) SEWER
QPENN;

IN'AVED M£JS
NOTE 2r T1fllV. rH. IlRRIAGE PlM

~

ASPH!LT PAVED OR ••__ CONCRETE PAVED MEAS _I_
8 - -4'5 RADI1UY SP.ecED I
IROLt() PERI£rER OF ...... 1

I

.... • v,
• 4 • 4 6" OF eot.fACTED CRUSI£D STOt£

NOTES: 1. tUHiOLES SH1U BE RElNFORECED PIPE, ~TN C-478 WITH
MEGRIL eoTIOU.

2. GRATE NI) FRJII: TO BE (SEE DESIGNER NOTE 2)
3. VERFY OPENNG WITH GRATE N«) FRAME MAtU"ACl'lRR

PRECAST MANHOLE DET~L

ON OUTsa: OF M.H., rxA-ILr-oo...

FORM MOUND SEWER ENTER'G
Y.H., NI) POlfi LOW SLlW.
CONe TO SElL VOI) BETWEEN
00 OF SWR PFE IH) OPEN'G
~ MNfiOlE. ...--_"~ -I-...£.I,"J-I,~~.,

3 - -4'S I 12 CIC, CON'TW
AROUtII PERI£TER OF Y.H.

Fig. 9-82
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2'-0" rr-r WI)E 2'-0"

193

SECTION

8" OF CRUStED UMESTONE B~E COttPACTED
TO 951. MODIFED PROCTOR DENSITY.

~' ., . ' ~

I PLACE FLL TO A MAX
1ON 4 SLOPE.--~

tROIO 12"
Iv..-

1" THCK WEATHERING
COJRSE ASPHJlT.

&..--2" OF lEVElt4G
COMSE ASPI-W.T.

NOTES:

1. MOOrED PROCTOR DENSITY TO BE DETERMINED PER ASTM 0-1557.

2. PRIME COAT TO BE TYPE SS-1H, PER MlCHGAN HGHWAY
DEPMTMENT SPEC 8.04.

3. CRUSHED Ut.ESTONE StW.L BE ONE tlJNORED PERCENT CRUSHED
llMESTOt£ FtRNISHED BY WlRT STOt£ DOCKS, BAY CITY, t.I. OR EQU~.

IT SHAlL teT t.l)OT NO.23A (MODIFIED) SPECFICATION.
4. BITUMt«>S CONCRETE SHJll BE HOT-MIXED CONSISTING OF 5-7 1. ASPH~T

CEMENT (BY WEIGHT>, AGGREGATE NfJ ...NER,6L FLLER AS REQUIRED.

5. ASPHJlT CaoT SHJU BE PER ASTM 09946 OR AASHTO t.f20,
AC PEt£RATlON GIOOE 85-100.

6. t.tNERJl FllER StvLl BE LJt.ESTOt£ DUST, PORlUH> CEMENT OR
OTHER INERT FILLERS t.£ETN; THE REQlJREMENTS OF ASTM 0242
OR MSHTO "'17.

7. WEATHERN; COMSE SHAlL BE BITUMINOUS MIXTURE NUMBER NO. 11001

8. LEVELING COMSE SHALL BE BITlJNtjOUS t4XTURE NUt.fBER NO. llOOl.

ASPHAl...T ROAD

Fig. 9-83
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TIELEV.
SEE DRAINAGE PlAN

NOTE 2

CK. ADAPTER RIN;S 'rI/
11 DlA. Q-RItm AS RED'O.
(MA)( 12')

'-'-""~---JOIN WITH MORTAR ~ RlB8ER
GASkET JOINTS PER ASTM C-443

(FENOOS FlRISHED AS RED'D.
SEE C(Jf£CTI~ DETAIL IDESIGNER
TO SPECIFY [ETAIU

FLOW •ooT

SEE IESIGtER
t«lTE 2

- z:f;:-
INVERT ELEV.
SEE OOAINA(£ PLAN

COt«:RETE AREAS IASPtW..T PAV9ENT
I~ UNPAVED AREAS

(8) -4'S X 321 LG. I
RADIALLYSPACED AR(UI) I
PERIMETER CF CATOIIASIN

0) -4'S a l2' o.c. I
CONT. AROONO PERIMETER
OF CATctliASIN I

I

I

• 0.
• 4.

•• ••• 4.

6' OF aJ4PACTEO
CRUSI£D 5TH

NOTES:
1. CATCHBASINS ~LL BE REIN=ORCED CONCRETE PIPE,

ASTM C-478 'rI1 INTEGRAL BOTTOM.
2.GRATE AN) FRAf€ TO BE (SEE DESIGNER t«lTE 3)

PRECAST CATCHBASIN DETAIL

Fig. 9-84
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I',
i

" .....' ,: : .. .
..

15-.n. girder

12';n. l-beam

Precast
concrete slab

~.......- lightw eIght
concrete fill..

Bu,lt-up
membrane

..' : . .t: -.',., ',

• • ' A

, ' ..
... ~ .

' . "~ .

Fig. 9-85

---...... r ._ .

r _ _

·.» A: .·.::.~ :·~. .~ . :: . : .< J
.•.. . .
. '. '. ~ ' -" . ' .....z : :~".

._-_........--. . - ....- .
----­......... .

Fig. 9-86
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QETAIL

COLua.tN BEYOND

LINER PANEl.

STEEL ANGt.E (REFER
TO STRUCT owe
'240-106)

EXTERIOR YETAL WALL
PANEL

INSUlATION

METAL WAU. PANa
F'LASHINC

T/ CURB

SPRAYED
POLYURETHANE
ROOFINC INSUI.AT1ON
w/ COADlG WDoIIIWIE

Fig. 9-87

HIGH PROFILE JAMB
TRIM

EXTERIOR METAl. WAU..
PANEL

UNER PANEl

JAMB ANCHOR 3 PER
JAMB

HOLLOW YETAL. DOOR
F'RANE

STRUCTURAl. STEEL
CHANNEL FRAME

JAMB DETAIL 5
SCAL£: 3-·1 '-0- 101

Fig. 9-88
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N.cpr.ne wasner
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Preccstconcretecoping

Plastic lIash ing

GaIYQnlz~ bron ze screw

Douglas lir lap plOle

- - - Cement board

Build ing poper

'11· plywOOd

- - lop roofinQ

- I/J- plywOOd sh.athing

E. te rior wall at parapet

Cement - ­

boa rd I

'/l - plywOod
Sheath ing

Copper ­
lIosh ing

~-- '11· plywOOd

- FibflglQSSinsula tion

1" ..-- - Fiberg lass cant

~ Tape,.., rig id InSUla l ion

- '11· plywOOd diaphragm

E. ter ior wall at roof

-~1""'I---cf2~--r.-
~ - - - - 'I,. gypsum pan el

--_ . '11· plywood

II-h-- - .......,....:::= ::....:+I- - - - Build ing pa per

HlH'-===-----~ · ---- Cement plasler
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- P'.ssur. ..trttOU,d Doug las fir sill

Caulk" backer rod

I <1Concrete •
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! •• •• • •Concrete - - ---- •floor SlOb • ~ .L1•
../

E.terior wall at fou ndat ion
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GIRDER SIZE
VARIES - SEE
'PLAN'--J

PROVIDE BOLTED CONNECTION
PER 'STEEL JOIST INSTI­
TUTE' SPECS.

BEAM SIZE VARIES
SEE 'PLAN'

BAR JOIST AND BEAM CONNECTION
AT INTERIOR GIRDER

DETAIL
SCI 3/4'=1'-0' 8

Fig. 9-90
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SCALE = 1:5

REQD

SECTION

PLAN/SECTION
SCALE = 1:2204mm STRUC TRACK CHANNEL ---'

FIX JOISTS TO CHANNEL W/4 --_./'
BUILDEX CFC16 SCREWS (2 TOP 2
BOT)

2 STUDS @ 600mm OC SCREW FIX
STUD WEBS W/ 2 ROWS 300mm OC
ATTACHMENT FULL HT

NON SLIP FLR DECKING -------1====--11"11

1 OR 2 LAYERS 15mm RATED PLASTERBD -""""':::::__

DEEP FLANGE CHANNEL FIRESTOP CUT
BEND AND TURN WEB DOWN 200mm AND
FIX TO STUD FLANGES EA SIDE

PRE DRILL JOIST CHANNEL W/(2) 6mm~I-__--":'-'-A
HOLES @ 600mm OC @ EA DBL STUD (4
REQD)

BORE (2) 25mm HOLES IN PLASTERBD
ONLY INSERT BUILDEX BXPS PLASTIC
SPACER FERRULES (2) PER STUD (4 REQD)

FIX 204mm CHANNEL TO STUD W/ (4)-~~====:;::;=~~.
BUILDEX MW45 SCREWS

FIX JOISTS TO CHANNEL W/(4) BUILDEX
CFC 16 SCREWS (2 TOP 2 BOT)

(2) ·STUDS @ 600mm OC SCREW FIX STUD
WEBS W/ (2) ROWS 300mm OC
ATTACHMENT FULL HT

NOTE LIMIT TORQUE APPLIED TO PREVENT STRIPPING OF
SCREWS & DETERMINE IF CONNECTION WILL PERFORM AS

DEEP FLANGE CHANNEL FIRESTOP ----
CUT BEND & TURN WEB DOWN --....;;=--~

200mm & FIX TO STUD FLANGES EA
SIDE W/ LOW HEAD PROFILE FIXINGS

BUILDEX BXPS PLASTIC SPACER ---~
FERRULES (15mm DEEP @ ONE
LAYER PLASTERBD 30mm @

DOUBLE)

FIX 204mm CHANNEL TO STUD W/
4 BUILDEX MW45 SCREWS

200x600mm LONG WEB STIFFENER
FIX W/6 SCREWS TO JOIST WEB (2
ROWS OF 3 FlXINGS TOP & BOT @

BEARING ENDS

Fig. 9-99
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NOT!:.: VERIFY RAILING
HEIGIiT !: R.Jo..Il.. 5P.A-CING
REt;:UI~EM~NTS WITH
AF?Uc,Afll..E CODE..
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.P IP E.. (AS _if)
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Fig. 9-100
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Fig. 9-102
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16.

CHArTER NINE - REVIEWOF SAMPLE DLTAILS

17.

SECTIONS SHOWN AT PENETRATIONS AT RIGHT ANGLES
TO CEILING SECTION CHANNELS. PENETRATIONS
PARALLEL TO CEILING CHANNELS ARE SIMILAR

1. *SMALL PIPE OR CONDUIT

2. *ROUND DUCT (SQUARE SIMILAR)

3. *LARGE PIPE / DUCT

4. MAIN SUPPORT CEILING SECTION

5. PRIMARY SUPPORT CHANNEL

6. STRAP HANGER

7. FRAME CEILING ANGLE AROUND
FOUR SIDES OF OPENING & FIX TO
#4 ABOVE SUPPORT PIPE AS
DESCRIBED IN #13 BELOW

8. FS FIRESEAL MASTIC &
SEALANT @ RATED LOCATIONS.
SEALANT & BACKER ROD @

NON-RATED LOCATIONS

80 . INSTALL CONTINUOUS CASING
BEAD FOLLOWING OPENING
PROFILE AT ALL OPENING
PENETRATIONS. KERF BEAD @

CIRCULAR OPENINGS & FINISH.

9. ESCUTCHEON PLATE (BY PIPING
CONTRACTOR)

10. SS SLEEVE W/ FLANGE BY
PIPING CONTRACTOR-SECURE TO #7
ABOVE

11. FACE OF PIPE OR INSULATION

12. DUCT FLANGE BY MECH. CONTR.
DO NOT ATTACH TO DUCT. SUPPORT
DUCT INDEPENDENT OF SUSPENDED
CEILING TO ALLOW INDEPENDENT
VERTICAL MOVEMENT.

13. PIPE FLANGE BY PIPING CONTR.
DO NOT ATTACH TO DUCT. SUPPORT
PIPE INDEPENDENT OF SUSPENDED
CEILING TO ALLOW INDEPENDENT

. VERTICAL MOVEMENT

14. FRAME #4 ABOVE INTO
PERIMETER CHANNEL FORMING A
FRAMED OPENING-4 SIDES

15. FS FIRESEAL MASTIC BETWEEN
PIPE SLEEVE & PIPE @ RATED
LOCATIONS. SEALANT & BACKER
ROD @ NON-RATED LOCATIONS

16. 15 mm PLASTERBOARD (RATED
OR STANDARD)

17. ROCK MINERAL WOOL (80
kg/m3) WRAPPED & INSULATED
150mm AROUND PIPE & BOUND
W/ STEEL WIRE TO RETAIN IN
PLACE @ RATED PENETRATIONS

*SEE RELEVANT SECTIONS OF THE BS BRITISH STANDARDS & EN (1366-3)
EUROPEAN STANDARDS INCLUDING TECHNICAL DOCUMENT PART B OF THE
BUILDING REGULATIONS.

ALL DIMENSIONS IN MM

UP TO 2 HOUR RATING

Fig . 9-111
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GA 2 STEEL ANGLE (25x25x.55)
FIX TO CEILING FRAMING CHANNEL

INTUMESCENT STRIP & FS
FIRESEAL MASTIC @ RATED
ASSEMBLIES. ROCK MINERAL
WOOL, BACKER ROD & SEALANT
@ OTHER AREAS

PRIMARY SUPPORT CHANNEL ---­
FRAMED OPENING (4 SIDES)

MAIN SUPPORT CEILING SECTION

PERIMETER CHANNEL ----

15 mm RATED OR NON-RATED
PLASTERBOARD

FINISH COMPOUND PERIMETER

"J" EDGE BEAD-4 SIDES INTEGRAL
W/ ACCESS PANEL FRAME

CEILING ACCESS PANEL - PROFILE
SHOWN MAY VARY FROM ACTUAL

215

Fig. 9-112
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R
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~\ 25MM DIA EYELET FO
, SAFETY TIE ROPE
I'
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1 HOUR RATED
PARmlON

25mm F1RECHECK--­
GYP. BD.

DOOR FRAME

176

24 GA~ -EJt

STUD RUNNER

o
l{')

15

Fig. 9-117

FINISH FLOOR SEE
ROOM FINISH SCH.

CONCRETE SLAB

HOLf) QOWN TOP OF
8ENT PLATE 5mm
FROM TOP OF SLAB

lSMM EXPANSION BOLTS
e 600MM DIC MAX.

4
<I .

TOE GUARD BY
ELEV. CONT.

ELEVATOR SILL--......

L 120x120xl0

DOOR FRAME--------~

Fig. 9-118
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~--ROOF MEMBRANE

TAPERED ROOF
INSULATION

.-.-- TREATED WOOD
BLOCKING

SEALANT

STAINLESS STEEL BAND

MEMBRANE FLASHING

223

Fig. 9-122

TAPERED ROOF
INSULATION

~-- METAL DECK

Fig. 9-123
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CONCRETE MASONRY -----.1_"_1

8" DEEP CONCRETE FILLED
BEAM COURSE WITH 2
NO. 4 BARS CONT.

UJ
I- .J

GB
iiJ UI
:I: :I:

fAa:o UJo UI
Cl 11l

~~~~ ... FACE BRICK

METAL FLASHING

II;:~;;~_STEEL ANGLE LINTEL
SEE STRUCTURAL

CAULK

STEEL FRAME

DOOR

1'-1 "

HEAD I I A' ,

DOOR

MASONRY ANCHORS

FACE BRICK

60/, "

CAULK EACH SI DE

1I.iI.o;.t.~~~~t--- STEEL FRAME

GROUT FULL

JAMB liB"

UI
.J

:I: :::l
I- 0o UI
- :I:

i~*

:
~ -.--- .~-...o.t=-.,:.-'._-

CONCRETE MASONRY----....·f;----1

CONCRETE FILL FIRST CELL__
EACH JAMB

Fig. 9-124
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STEEL FRAME

,.. x '4" x 12 GA.
CONTINUOUS AT .
FRAME HEAD
SHOP WELD
TO FRAME

FRAME MANUFACTURER
TO FURNISH DOOR
MANUFACTURER
TEMPLATES FOR
('(.8:J)

REINFORCEMENT BAR
BY DOOR MANUFACTURER:
''' .X 1" :X 12 GA. STL.
filTH 1" X 1~" X 12 GA.
END PLATES
SHOP WELD TO
TWO SHT. MT'L.
SCREWS EACH
END PLATE
REINFORCE a
SHIELD DOOR
FRAME AT. SCREW
POINTS.

WOOD BLOCK

HARDWOOD PLUG

DOOR
(SEE DOOR SCHEDULE)

FRAME REI NFORCEM'ENT
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Fig. 9-125
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TYPICAL ROOF HATCH

CONTINUOUS DRIP
FLASHING

2" RIGID INSULAnON

Fig. ')-126
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EL •

SELF-TAPPING SCREVS
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Fig. 9-127

Fig. 9-128
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SLOPE
oc
1/4-"=1'-0"

OVERFLOW

12" CMU

8" CMU

REGLET

EXTEND ROOF MEMBRANE
INTO SCUPPER OPENING
AND FASTEN AND SEAL

PARAPET CAP

CONT. WOOD BLOCKING
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SEALANT

El=818'-4"
DRIP FLASHING

10. BONO IlfH,l

8"

El =818'-8"
oT.O. P!olWU

TREATED WOOD NAIl£R

RIGID ROOF INSULA1l0N

000

Fig. 9-129
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INSULATED METAL SIDING

229

1'-4 1/2'

METAL flASHING

METAL COPING

FLASH OVER
WjROOFlNG
MEMBRANE

T/ Sl1. GIRT

El. 823'-6'

WO. NAllfR AS REQUIRED

T/ STl.

EL 821'-0'

BUILDING #2

BRACE WALL
AS REQUIRED

1'-0'

6 1/8"

BUILDING #3

2 HR. FlRE RAlED
SEPARAnON WALL

Fig. 9-130



230 CHAPTER NINE· REVI EWOF SAMPLE DETAILS

ROOF TOP
EQUIPMENT

METAL CAP

CONTINUOUS DRIP
FLASHING

TREATED WOOD
BLOCKING

ROOFING MEMBRANE

TAPERED ROOF
INSULATION

METAL DECK

Fig. 9·131
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Fig. 9-138
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Fig. 9-140
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FOR EXTERIOR
BLOCKCOLOR
SEE C/A4-002
AND BUILDING
ELEVAllONS­
(DWG A4-001)

_--1/2
8

0 6
8

DOWELS AT
EVERY COPING JOINT

__-+--- CORRUGATEe TIES TO BLOCK-_=;:II!r-;::::__-.r BELOW AT EACH COPING JOINT

FOR ROOFlNG DETAIL
SEE A1-002

ASONRY INFlLL

SOUD CONCRETE BRICK
AT JOISTS- 88 WIDE

Fig. 9-141
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DISCUSSION OF
CASE STUDIES

One of the more effective educational tools is to present stu­
dents with actual situations Iin our case,detail drawingsIand
then to offer critique and analysis of the situations, pointing
out both strong and weak points. Obviously, this process
suffers to some degree from not being close to, or fully aware
of the circumstances involved. Some portion of the solution
or drawing may well have been driven by a hidden, remote,
or curious requirement, which is not obvious or available
now. Therefore comment on the case study details is a mat­
ter of "face value"- reflections on what is shown, with no
direct insight into what caused the solution. Still much can
be learned from these studies, which will assist the reader in
understanding the underlying principles of detailing and the
foibles that can befall one who is not careful and diligent.

In any event, the process is still extremely helpful in that
student can experience first hand finished products that do
not measure up to the other criteria set out. In this instance,
it is helpful and instructive that there is some comment, on
the "drafting" technique involved. Also, on the communica­
tive aspects of the work and the usefulness and constructi­
bility of the work- essentially, "how" well the drafting work
is done; "how" well the work communicates the necessary
information; and "what" exactly is being required .

The details come from various projects and sources, but each
serves to illustrate one or more points about correct and pro­
per detailing. The fact that these details are produced both
by manual and computer drafting techniques is of no con­
sequence and does not distract from their value as commu­
nication instruments; neither does it relegate them to either
current, modern or obsolete status.

Each detail included in this chapter is accompanied by a le­
gend which assesses, analyzes, and critiques the detail, and
its presentation. Sources of the details are not disclosed, sin­
ce it serves no purpose to show that information, or to em­
barrass any professional or drafter involved.

The entire aim here is to instruct- not sniping or attempting
to discredit- through the showing of items that are questio­
nable, wrong, ambiguous, or that could be improved other­
wise to make better details .

CHAITfER TEN - DISCUSSION OF CASE STUDIES
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Fig. 10-0

This is an excellent, well illustrated detail. of a very small portion of a project - the connection of an enclosing metal mesh screen

as the exterior facing of a project . Produced by manual drafting and shown here at full size [to clearly show all elements).
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--¥p.~........--~.......u--_..--:t'-

~~IiI1L..L------r-lr~~'"""­

~"'Ef2 ~ .

.~

CONSIDER: 1. How is the radius trim attached to the wall?
2. How and when is the plastic laminate applied to the

wood radius trim?
3. Can you identify and note the use of the items not

described In this detail?
4. What alternative(s) can you offer for this detail to

clarify these issues and to make a more workable
detail?

5. Do you understand the notes, etc. on this detail?

Fig. 10-1

A detail rath er well done- but check the question s to see if th e drawing really does its job.
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Fig. 10-2
A half-Section of the portion of a building to illustrate, the numerous instances

where details will be required to show and communicate the work to be done.
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Fig. 10-3

A detail that led to failed work- can you find the problem. Follow the Lot Line down and noted how it run s through the note "1-1/ 4"0 ...

The contractor missed thi s and installed tj.," bars-the wall crumbled!
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!

Fig. 10-4
Detail at another failure . Top is detail of hanger rod designed for hanging bridge in Kansas City Hyatt Regency Hotel -

continuous rod with plates and nuts as shown. Lower the revised detail that failed- Back-to-back channels welded together

used as beam failed when th e separate rods broke the weld and the nuts pulled through leading to collapse and heavy lost of life.
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CHArTERTEN - DISCUSSION OF CASE SJ'UDIES

TAI'IX 1~T1I1l-+----.

IC:lM. 1laX-----'

PlIDV IIlE IlaX
CUM'S IlJIl SlH'S IN IC:TM.
IlECX- TYP ICAL

IllIJr IllAIN LlAJl[JI­
sa I'UlQlIICi DlIGS----.../

6' CONCItI:Tt SLAIIII 1C:1M. IlECX J

I-------"IN lH!CIQl[SS IF INSlUTlIIl
At DIll. H I 5J8'

SECTION
SCAL[ ' I 1/2'-1'-0' @.

Fig. 10-5

Detail suffers from the small scale chosen; the "muddy" appearance of the roofing is a distraction that could have been avoided.

SELANT- ALL
AROUND (TYP)

H M FRAME­
r--- GROUT SOLID

8" CONC BLK--~'----__I~+tt_______r___- - (3) ANC HORS
PER JAI B (TYP)

Fig. 10-6

This detail would be aided greatly by use of varied line weights. For example, the H.M. Frame, if darker, would better represent

the thickness of the metal. And the outline of Cone. Blk should be darker than the material symbol used [but lighter than the frame]
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Fig. 10-7
The detail is of a bracket attached to a column into which a beam will be framed . Uses an unusual technique, where the series of line help s to

define the vertical tubes involved. Those lines usua lly are used as a material symbol to indicate sheet metal in elevation- so use here is correct

(de tail in looking down onto the sheet metal ] as not ed, but a lso as a use ful explanation.
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...---t-- EXISTING MASONl<l CONSTIaJCl1ON

Fig. 10-8

Merely a problem of scale. Lot of information but di fficult to read

NEW METAL WALL PANELS

INSIDE CORNER TRIM

....---~~----- SEALANT

Fig. 10-9

Question able detail- i.e., is it really necessary. Simply shows the trim between metal wall panels and masonry, and location of sealant.
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8- OR 12- eMU

8- DEEP L1NTB­
BEAM W/2 - u5'S
FILL W/ CONG I

8- BEARING EACH
SIDE

247

Fig. 10-10

Scale is a problem again, but here the material symbol hatch ing overwhelms the drawing improperly!

It is not th e most imp ortant inform ation in the drawing.

500

F/ INTERIOR WAlL FIN
WHERE SCHEDULED

.,.-r--+---r---,.....----_+--+..,.......~,... SEE PLAN FOR TYPE
AND EXTENT

-t----+--H---+--+-t-t---l+- llETAl. PNL SYS

1--'-'-----r--+...L.L..--j.~ .CI..AOOING RAL
~--_+_+I---.--_+++--l1f-OPCOAl.L

.VERTICAl:. JOINTS
• 'NlD OPENINGS

A-Pt<::---t-t-....---+--"-'---+--+,--'---H- SEAlANT

} .

~ ON./P-PROOFINC
ItW.C'--,-~-:-+---+-----+-IlEI.IBRANE

Hf-.;;"".;;......A-~+----T----+- THERMAl. INSULATION

~-,,"-:----.~..,+----+----......:... RENO£RlNC

Fig. 10-11

Fairly good detail , overall , but well-conceived idea to "blow-up" the joint deta il to a larger scale for readability and clarity
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EXTRUDED AL C~NG

SEAI.JNr

ROOF t.lEJ.l8RANE

METAl FlASHING
TO MATCH MET PNL SYS.
SEAUNT

Mlt sruos
INSULATION BOARD

STl ROOF DECK

STEEL ANGLE TYP

METAl PNL SYS

Fig. 10-12

Detail suffers from lack ofvaried line weights, but also note that what is called "Extruded ALCoping" in one note is called "Metal Flashing to

match met pnl sys.' in another [and note the leader line from thi s note through the ent ire drawing to the po int of application- not good]

~oOMETi?1 C @

Fig. 10-13

Isometric projection of a detail. Often used in more complex situations for the sake of easier readability and clarity in the parts

and interrelationships involved- and where 2-dimensional drawing is not able to do the job
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l.1H1BRANE ROOFING
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OVERFLOW
OUTLE
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CONDITION 0 METAL DECK

AT CONC SLAB

CONDITION 0 CONC SLAB

AT MElAL DECK

CONDITION 0 t.4ElAL DECK

r-- - ROOFING ~IEV.BRANE.

,ULLY ADHERED

\CONC
SLAB

"• 4 .
• 4 •

DRAIN SEAT PLATE
11» CENTER TACK WELD
TO ROD, DECK) ---------~

UNDER DECK CLAMP ------'

DRAIN IS BASED 0
SMITH t.40DEL 1015 w/
ADJUSTABLE EXTENSION (VERity)

,ORM DISH W/ TAPERED
INSUL TO 12t.4 M SLOPE
mol.l LP C 401.11.1 THICK
TO HICH POINT 0 5Ol.11J THICK

DRAIN IS BASED ON
SMITH t.40DEL 1015 W/
ADJUSTABLE EXTENSION (VERity)

SEE PLUt.4BING DWGS

THIS DETAIL APPLIES
TO EVERY ROO, DRAIN
ON THIS PROJECT

Fig. 10-14

Details that show differing conditions, one from another.

Good idea, but does require all viewers to understand the direction of the drawing and th e several variations involved
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Fig. 10-15

Good detail. overall. but excessive in showing the hatch handle. hinges and other featur es­

the detail is really about the curb and its fit into the roof work and op ening

.,,_--- ROOF EXPLOS J0 VENT

~--- SAFETY STRUCTURE

~---GASKET

RETAINER

STA I LESS STEEL
TETHER CABLE

PREFABRICA ED
J SULATED CURB BY
EXPLOSION VE T
W UFACTURER

F A GE

G

HERE SCHEDU ED
TYPE

Fig. 10-16

Explosion vent detail that misses the point slightly.

The important part is the connection of the vent to the curg [where a larger scale would help readability and understanding]
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STEEL BEAM
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CONDITION @ METAL DECK CONDITION @ CONC SLAB

NOTE:
EXPOSED STEEL TO BE GALVANIZED

Fig. 10-17

Eyelet detail at varied conditions, but showing so me work [undefined] that is over-detailing and needle ss.

Unsure what the crud e oval has to do with the drawing.
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TOP RUNG LEVEL
\// FLOOR

20MM 0 RUNGS 300MM
oC MAX SHOULDERED

TO 15MM 0 AND RIVETED
ON THE ENDS

r--- GRATE STEP
PREMOULD PIPE SEAL &
CLAMP-SEE ROOFING DTLS
FOR ADDITIONAL INFO
PIPE SLEEVE BOLTED
TO BEAM
LINE OF FINISHED ROOF
TOP OF METAL DECK

1000MM MIN.

~~~a~t::-GASKET
~-+--~~----TOP OF COPING OR PARAPET

---+::::::::==- STL BEAM
~~~~~~~-----STL CHANNEL REINF

@METAL WALL PANEL
LADDER BRACKETS

"-------- ANCHOR BOL TED TO WALL
r---------LINE OF FINISHED ROOF

OR FINISHED GRADE

LADDER RUNGS ...J

LINE OF EXTERIOR WALL --+~

50MM X lOMM FLAT
BAR STRINGERS ----Il~

40MM NOMINAL DI A,
PIPE RAIL WELDED TO
TOP OF FLAT BAR

200MM RADIUS TYP

FLAT BAR TO RECEIVE
40MM DIA HANDRAIL
SUPPORT -----------"

NOTES
1 CHECK PARAPET HEIGHT & DISTANCE TO ROOF. IF GRATE STEP HEIGHT
EXCEEDS 300MM FROM ROOF LEVEL ADD ADD'L RUNGS TO ACCESS ROOF,
2 VERTICAL FOR RUN LESS THAN 6000MM
3 EXPOSED STEEL TO BE GLAVANIZED

Fig. 10-18

Details in need of better line definition. Also text almost overwhelms the drawing [too large] .

Good to relate upper left detail to one in upper right , but is weakly done. Note misspelling in Note No. 3. Approaches being a standard detail
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CONT SEALANT
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BIRD SCREEN

CRICKEl (BEYOND)

CONT SEALANT

INSULATION BOARD
ON STL DECK

FIRESTOPPING

METAL PNL SYS
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Fig. 10-19

Scupper detail with a lot going on, but somewhat murky because of the stro ng material symbol.

Pans of con structi on need to be stronger than that symbol for clarity
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05510 8

05510 C

09250 A

09100 A-----

CHAPTERTEN - DISCUSSION OF CASESTUDI ES

06200 C

06100 E

Fig. 10-20

Detail utilizing 2 types of keynotes: the circled numbers indicate notes that are included on the drawing sheet [usually these notes appl y to

several details and locations on the sheet. The 5-number and letter indication are keynotes that refer to information in the numbered speci­

fications Section where the item/material is identified and described. The merit and use of this system is usually an office-by-office decision

attuned to the practice and type of work involved. Also, noted cross reference (at the top of the detail I to a larger det ail of the wood handrail
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METAL PNL SYS

STL ANGLE

STL DECK

FlRESTOPPING SYS

INSULATION BOARD
ON STL DECK

EXTRUDED AL COPING

AL FlASHING

MTL sruos

I I

11
I I

11

..~
I..

-- 11

!:;
..J
Za.

~
o
Z
::l

:i
:::
ooo....

SIM.

~;..~--~----_:~---~,
Or-, I.J/ ../ I
° I · Y I
N I 11....- 110... ~ I

M>--ii0M.11' I (. .,' It " ~ !,l
~. r . I )..'-_L-.. CONT SEAlANT

I ' ~ I
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Fig. ID-21
Detailwhich uses a dotted reference box to refer the viewer to ano ther deta il of a more limited area of the construction- good cross-referencing
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-$ TOP OF PANEL
EL. VARIES
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EXTRUDED ALUM COPING

SM CAP FLASHING ON CLEAT ­
WEDGE & SEAL IN COPING REGLET

CONT NESTED STUD TRACK BLOCKING
-SECURE W/OFFSET FASTENERS @

BOOmm O.C.

CONT CLADDING RAIL
HEADER

METAL PANEL SYSTEM ON
VERT CLADDING RAILS

SINGLE PLY ROOFING MEMBRANE
OVER INSUL ON METAL DECK

MEMBRANE BASE FLASHING ­
EXTEND OVER PARAPET & SECURE

-$ T!STL
EL. VARIES

Fig. 10-22

Here it would have been better to delete the lower half of the drawing Iuseless I and increase the scale of the upper half for bette r reading­
choose area of detail s with care
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EXTRUDED ALUM .COPING

FLASHING

CONT NESTEO STUD TRACK
BLOCKING

BREAK METAl CAP FLASHING
ON CONT CLEAT. WEDGE ok
SEAL IN COPING REGLET

EXTERIOR AlUM DRIP
FLASHING

CONI CLADDING RAIL HEADER

MEMBRANE BASE FLASHING
EXTEND OVER PARAPET ok
SECURE

STEEL DECK

RIGID INSULATION

r.-rH-__ METAl WAlL PANEL SYSTEM
ON VERT CLADDING RAILS

257

Fig. 10-23

Blow-up on coping detail from Fig. 10-22. Cross-reference would be helpful to interrelate the drawings.

SOD

11
1 r- COLUMN (BEYOND)

H------+---+-+-- METAL PNl S)'S

-If---.,..-,-- CLADDING RAIL

z
;;

~--+-r--'-~- FLASHING &<
COUNTER FLASHING

I
11

<11 1

11
11

__ .sJ. __

Fig. 10-24

The multiple layers of material on the curb [left faceJ needs beter definition through se of larger scale drawing [for clarity]
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ALUM COPING

N
ooo

HORIZ SPAN METAL
PANEL SYSTEM ON
CLADDING RAILS---

CORNICE BRACKETS SPACED
PER ROOF PURLlNS BEYOND
REFER TO STRUCT DRAWINGS

SOFFIT
EL. 96000

2500

SINGLE PLY ROOF MEMBRANE
ON ROOF INSULATION OVER
ROOF DECK

GLAZING
SYSTEM --+--"

SIM

;@o
3610

(---------- I
I I
I I
I I
1 I

(LP)

Fig. 10-25

Detail with a lot going on-note reference to other drain detail. Note similarity ofAlum Coping to Fig. 10-23.

Would have been a good idea to include scupper detail in lieu of reference to its location "beyond" [questionable reference)
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8:t-t-- CWL SUPPORT
It-'-ii----+-----' AND FlXINGS

~ ,

I ;..;..; '
.....:1

M '
I ?;0.,r-------f.=~~-_+-- DPC@ALL
flJF --,.~-~r =-=== OPENINGS

<---t-- FIN CLG
WHERE SCHEDULED

Fig. 10-26

Overall rather weak detail. Line work too light [does not well define parts) .

Note that "Glazing Sys" is made up of hollow tubes that have more than a lie width thickness [better to show this for definitionI
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m
CLADDING CONTRACTOR
CONTAINMENT SYSTEM
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Fig. 10-27

Fair detail but would be far better with more varied line weighs which define edges of parts.

Use of lon g leader lin es from no tes to point f application is d istracting and confusing [relocate the notesI
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:t:IC SEE PLAN TYPE &

CONT. MTL TRIM,
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0
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~
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'"
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v

Fig. 10-28

Is the insulated glass un it [show n in the darkest work] realy the most important part of th is detail? No!

Other parts and relat ionships need better definiti on
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COL

500

I
I IL -l

Fig. 10-29

Again, what is important her and worth spending time on ? Surely not the glass unit, nor the threads on th e fasten ers!

COL

500

--r---n-.,..,...-----J'.-----:::==--..;:::::====:-- GLAZING SYS
(PROVIDE SPANDREL GL
&: INSUL GL WHERE
INDICATED)

----- VERTICAL AL MULLION
&: CLADDING RAIL BEYOND

1------- CLOSURE TRIM BY
WINDOW MFR

~~CZii2i:zz:zz~~~,---- SEALANT &: BACKER

'\._--- F/ INTERIOR WALL FINISH
SEE PLAN TYPE &: EXTENT

........,,L-+----~- SECONDARY STL, CLEATS &:
FIXINGS BY CLADDING
CONTRACTOR (TYP)

'---+----------i-"""---- METAL PNL SYS

Fig. 10-30

Detail really suffers from use of singl e line to show items with thickness and th e lack of Identifying the significant parts

[hor izontal glazing tube, for exampl e]
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~-Sl--!!H-+------------,'-- HORIZONTAL MULLION
(BEYOND)

__-----+-- INSULATION AT
SPANDREL GL (lYP)

f-- -+- VERTICAL MULLION

GlAZING SYS
.--------+-- PROVIDE SPANDREL GL

"'- INSUL GL WHERE
INDICATED

Fig. 10-31

Lot ofwork for no good return! Material symbols overwhelming and needless showing of threads, hatching in gaskets, etc.

The real story is the mullion, the fitting to it and the cover over the fasteners

I--- - _t_- HORIZONTAL MULLION

~--------_t_- GlAZING SYS
PROVIDE SPANDREL GL
"'- INSUL GL WHERE
INDICATED

,...c;f---D-+--- - ------:=-t- AL CAP

~--Il!I-B--t-------::;:::,.......~.=.,ct-- r/ METAL PNL SYS "'­
VERTICAL MULLION
(BEYOND)

M)---+--H~~

Fig. 10-32

Similar to Fig. 10-31, but with better system [mechanically] and less harshness in the line work

[still needs adjusting here for even better reading]
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90' METAL CORNER
ANGLE BEAD WITH
JOINT FILLER ------,

PLASTER BOARD

'".. "Ir--------4--_\_

RHS TO
STRUCTURAL
ENGINEERS DETAILS

Fig. 10-33

Fairly good detail, but edges of plaster board are too dark as are the sealant and backer rod areas

[isn 't the structural member more important?\ Text size too large for drawing. Note detail is used at both Jamb and Head of openings
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Fig , 10-34

Why? Question use of these details ­

and if deemed necessary surely can eliminate the area between the lowest upper notes and the floor track notes.
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Fig. 10-35

A metal shim detail? Is the reason for thi s detail merely to show th e shim? If so, question that decision
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Fig. 10-36

Deta il in question du e to lack of clarity between notes an d grap hic drawing



268 CHAPTER TEN - DISCUSSION OF CASE SlUDIES

500

I ~
V.
I
I

'.
.'

._----+-+-- BACKER ROD
r---ln:ii1~~~~~~=-=:.=..=.,; & SEALA.NT

EXTRUDED n: CILL J
ItfEEet4-.-:..::ltr--~---:-~~~- MATCH COlOR OF "\.
~ METAl.. PNL SYS •

___~...L.-_ CASING BEAD AND ~
SEALANT JOINT

__"':--41-':""-- DAMP-ROOFING
MEMBRANE

-.L~=~li::::== RENDERING
,----f+-!+-- THERMAL INSULATION

o
o
N

Fig. 10-37

Detail dominated by material symbols and long leader line s to the point of being distracting.

Lot of work done for no good purpose while other more important part s are left with grave weakn esses
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560 VERIFY

I

I
-fj.J
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,-------+-+-------- HORIZONTAL LOUVRE BLADE
(MAX. STD. LENGHT AV,AJLA8LE)

----- VERTICAL LOlNRE FRAME
& BACK-UP AS REQ'D

Fig. 10-38

It is not clear why this detail even exists- total lack of definition!
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•

Ir-~---- GYPSUM \v'ALLBOARD
<SEE PLANS &. PARTITION TYPES)

~--METAL STUDS
,...--Ho:+--- FASTEN ENDS OF

RUNNER TO STUDS

VARIES
SEE PLANS &:

r£

~2~
~t~..~_.:..:......-:._....:~-~- HM FRAME
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<TYF,)

®~!RAME HEAD

INTERIOR

~------- GYPSUM \v'ALLBOARD
ON METAL STUDS
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Fig. 10-39

Marginall y good details, but main point is the notation of the same item as two different things



CHArTERTEN - DISCUSSION OF CASE STUDIES 27 1

COL

/
500 1/

,I ,I

r i.

I
'{

~

.. ;>

I·!
l.....JI I

~,~ I

- ..
y

8 H2 FRAME HEAD
~IIIS

t
~ I ""'C -I--

~/
-:

<> .....
17

- ~

r-----. <>
""IC-

I-... - 10-

l-aa
lO

... o I[ -01'\ . r ..
v

METAL PNL SYS

STEEL TUBE

HORIZONTAL HM
FRAME

F/ INTERIOR CEIUNG
SEE PLAN TYPE & EXTENT
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SEE PLAN TYPE & EXTENT
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Fig. 10-40
These are door frame details and the fit into the walls. yet the frames are hardly distinguishable-

not the sign of a good deta il; struct ura l tube is too domi nate
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Fig. 10-41

Much the same as Fig. 10-40, except here the metal framing dominates and the detail has no focal point, i.e., the door frame



CHAPTERTEN - DISCUSSION OF CASE STIIDIES 273
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Fig. 10-42
Detail that leaves holes in information that are really necessary to its success. Showing work "beyond" is que stionable

[should be shown mor e lightly) and material symbol needs to be toned down
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('1.
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,

PRE MOLDED PIPE SEAL­
FOR PIPES UP TO
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1
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ST STL
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-- RIGID INSULATION
SPLICING CEMENT

.<)

I
CONDITION @ METAL DECK CONDITION e CONC SLAB

Fig. 10-43

Question value of entire detail. May be pertinent for detail of the clamping ring, if it is unique, but the lower information

[even for noted differing conditions) provides no insight or added information, Pre-rnolded pipe seals are standard land have thickness]
and usually don't need special detailing.
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Fig. 10-44

Detail of a manufacturer that shows all of the quirks of the extrusions, but overall a very fine detail- clear and descriptive.

This is the head bar between the top of the door and the glass transom light [No. 18 in elevation] .

Goes well beyond what the design professional needs to provide
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STRUCTURAL DECK OR BEAM

MF11 - NUT AND BOLT

ALTERNATE: GA2-25x25x.55
STL ANGLE CUT, BENT &
DRILLED TO SECURE DIRECTLY
TO STRUC (OR SOFFIT CLEAT)

NOTE: INSTALL ADDITIONAL
FRAMING OR COMPONENTS TO
SUPPORT ~XTURES OR
FiniNGS AND AROUND

SUPPORT PLASTERBD W/
SCREWS @ 230mm OC IN FIELD
AND 150mm @ BOARD ENDS

COMPONENT DESIGNATION is
BPB & INDICATED AS A
REFERENCE STANDARD ONLY.
OTHER MANUFACTURER'S
COMPONENTS OF EQUAL TO OR
GREATER PERFORMANCE WILL BE
ACCEPTABLE UPON APPROVAL
OF SUBMITIED SHOP DRAWINGS
& DATA. GYPROC REFERENCES
ARE USED AS A BASIS FOR
DESIGN

NOTE: SEE WALL TYPE SCHED
FOR LOCATIONS OF MOISTURE
RESISTANT, HIGH MASS SOUND
BD, IMPACT RESISTANT BD,
SOUND INSULATION

PERFORMANCE SUBSTANTIATION
REPORT:
1/2HR RATING: C1Q0013
(15mm PLASTERBD)
2HR RATING: C100015 (15mm
PLASTERBD X 2)

MF6A-20x27x30x.55mm
PERIMETER CHANNEL
FASTEN TO WALL @
600mm OC

FIXING CHANNEL @

PLASTERBD JOINTS

MF5-80x27x30x.55mm
MAIN SUPPORT CEILING
SECTION @ 400mm OC
FASTEN TO EACH
PRIMARY SUPPORT
CHANNEL W/
CONNECTING CLlP(MF9)

1/2HR RATING - 1
LAYER 15mm RATED
PLASTERBD

2HR RATING - 2 LAYERS
15mm RATED PLASTERS D

(MAIN SUPPORT @
OPPOSITE DIRECTION)

MF12-(27x37x25x1.6) SOFFIT CLEAT @

1200x1200mm OC

MFB-(25x.55mm) STRAP HANGER @
1200mm OC EA WAY NUT AND BOLT
FASTEN TO SOFFIT CLEAT ABV (1/2 OR
2HR RATiNG)

MF7-(15x45x.9mm) PRIMARY SUPPORT --.
CHANNEL FOR 1/2HR RATING @1200mm
OC SECURE TO STRAP HANGERS W/ (2)
FASTENERS (FOR 2HR RATING INSTALL
SUPPORT CHANNELS @ 9 Omm OC)

1

Fig. 10-45

In the main, a wrong-heads detail. Graphic is totally overwhelmed by text, much of which is specification information and needless here .

Also, the revision "clouds" obscure and confuse the drawing. This all needs to be re-thought and re-directed for better detail production
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Style CF·EJ
RooftoWaJl

StyleCF
Roof to Roof

SameCoveras
Roof to Roof

Style EJ
Roof to Wall

StyleEJ
Roof to Roof

Fig. 10-46

Combination of pictorial IisometricsJ and graphic images for clarity and explanation, and to indicate multiple types and styles of units noted
[expan sion joint covers for roofs I

Fig. 10-47

Better than average detail. Some infor mation lacking, but makes reference to other details that provide more insight and clarity
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INSULATED FlUE

~
REFER TO MECH OWG

~
VENT STORM COUAA AND
FlASHING
REFER TO
t.lECHANICAI.. DRAV,lNGS

PRE-FABRICATED INSUL CURB
_ .-L__-+-_-J.~_ BY t.lECHANICAL CONTRACTOR

COUNTER FlASHING BY
t.lECHANICAL CONTRACTOR

1;;1._--- LAP. SEALANT
t.lEI.IBRANE FLASHING
t.lEI.IBRANE ROOFING

RIGID INSULATION

'---- - STEEL DECK
CONDmON 0 t.lETAL DECK CONDmON 0 CONC SLAB

\.- STL ANGLE FRAMING
REFER TO STRUCT DETAIL

Fig. 10-48

Roof curb detail for varied roof construction. Insulation symbol too dominate, and "squiggles" above roof surface are unidentified,

unclear and intent is absent. Detail should be mor e about fit of standard curb unit into specific roof configuration

STL FRAMING
REFER TO
STRUCT DWGS

CONDITION e METAL DECK

FAN BY MECH
REF TO MECH DWG
22 GA ST STL
CONT CLEAT

22 GA ST CONT
COUNTER FLASHING
CONT SEAlANT
& BACKER ROD
ALL AROUND TYP
PREFABRICATED <'?
INSULA!ED.D.N C'1Rb
'Bx MECH CONTRACTl} I

MEMBRANE FlASHING
lAP SEAlANT
MEMBRANE
ROOFING

CONDITION e CONC SLAB

Fig. 10-49

Here as with Fig. 10-48, the unit is by others, and is standard implement,

so detail needs to reflect how that unit is fitted into the roof surface and system; lot of unnecessary information is included
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PERINETER
FlRESTOPPING SYS

MTL PANa SYS ON
50mm TOP HATS
e 1500 QC

MTL PANa sys

FlREPROOFlNG
WHERE SCHEDULEDY
COL BEYOND \.l~
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AND EXTENT

rF/ I~O~
WHERE SCHEDULED
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AND EXTENT ~
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COL
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'" I", ,

11 11

11· " I
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I
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11 11 I
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V1 11 I 11 I

.[/1 I
I! . " 11 I

OR
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J
41 d '4 .

., ..,. •
" ., .'..

"'i : -;
A ' - .. - -

EL AND 11 L:; :-, .. -::J 11
I

TO loo-
I

LOAD I/V
11

- .
11

I-.
I-":

I I I
11 .: . 11 I

"
.

W I
-.- I

I I I I I
I I ':. .; I I I

11 -:: :.:'

"
I
I

11 ~- ... ~ ...~ 11 I
I

- 11 11
I

~ I

~Ol/ 450 I,., ,

@T/CONC
2ND FLO

RECEPTOR CHNm
SUP CONNECTION
ALLOW FOR UVE
DEFLECTION, 1YP

Fig. 10-50

A lot of supe rficial and background info rmatio n is provided to no good end . This detail is centered

abo ut the firestopping at the floor-wall joint and should be adjusted to focus on that area, in mo re detail and at a larger scale,
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+50

11

11

11

11

11

___-L---- FlREPROOFING
I WHERE SCHEDULED

11 r COL BEYOND

I~:
11

I F/ INTERIOR WALL FIN
~~ WHERE SCHEDULE -
~ SEE PLAN FOR TYPE
I AND EXTENT

~ ' 41 •

., . '

, 4

, .
'.

•

__-..;....--++--t---- PERIMETER
FlRESTOPPING SYS

1---+----+-+--..,...--- FlRE-RATED
SHAFlWALL -
SEE PLAN FOR TYPE
AND EXTENT

@T/CONC
M 1ST FLOOR

Fig. 10-51

Slightly different from Fig. 10-50, but better representation of the edge-of-slab condition
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11

•

__-~--+4_--I---CLADDING RAIL

11

500

.---1---:" EXTRUDED AL DRI

._.__--+o--.......----t-----.-...---...-- METAL PNL SYS

SEAlANT/
,-->,....--- SEl\LANT TAPE

II;:::::;!~
.;----lro-- FlASHING

COL BEYOND

a::c: METAL PNL SYS
0z

11 11 L F/ INTERIOR WALL FIN
N

~

11 11 I WHERE SCHEDULED
0 SEE PLAN FOR TYPE0
0 AND EXTENT-

1 1 "
I

M>--'lo'----

Fig. 10-52

The lower detail has virtua lly no value, but to place the sma ller area detail-why not, then just use the aug ment the joint detail alo ne,

by addi ng infor mation, the column line indication and defining where the circled M target relates
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T

COL

,
III

V- FJRESTOPPING SYS
I
I L~

........ STEEL COLUMNl-
,-l-

r r\ • V
1-1- COLI'

/~
y 1-1-

~ ~WINDOW
MUWON

xx J/8888
TYP

EDGE OF SlAB
t>

F/ INTERIOR

1/
WAU..-SEE PlAN
FOR 'TYPE 8£ EXTEN'

VSPANDREL
GLASS

I.<

J~1-1-

I' 1-1- - Ilo"'"
t.l

0
to

l... 1'\

V-EXTERIOR
METAL PNL SYS

~

oo
It)

oo
It)

Fig, 10-53

Anoth er detail where the lack of line weight allows the material symbol Iinsulatio nI overwhelmed the "guts" the detail­

real sha me to be so distracting th rou gh use of such an inconsequen tial piece of information
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is VERIFY

1

283

SHOP-FORt.4ED
~-- CORNER PNL

COL

\ L. r;-ClAODlNG PNL

. Y(p=
i. NL JOINT

,...------- METAL PNL JT
W/ GASKET

v

1
500 UNO

" 250 UNO
4 SEE

STRUCTURAL
OWG ,

,..------- EXTERIOR
/ t.4ETAL PNL SYS

.:". ......

.:~ ...~

Fig. 10-54
Upper detai l not totally responsive to situatio n. Is a backer rod , as shown, required behind a pre-rnolded gasket?

Why is the backer rod shown in th e same sym bol as the sea lant?
Goo d idea to use 2 de ta ils here, but upp er cou ld be larger in size, and lower.needs to reduce visual impact of insulat ion material symbo l
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et POST

I

I

~
----+----

I

+,
I

+:
'--;--- 120x120x8 RSA

I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I VERT SLOTIED CONNECTION

~I I
I I

Fig. 10-55
Coordination problem, in that no le in lower detail does not reflect condition shown in upper detail.

Holes in horizontal legs of angles are drill ed round and are not slotted as called for in vertical leg
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METAL ROOF DECK

4 T!STL
EL. SEE STRUCT.

6mm CLOSURE It

200 x 200 POST

•

'--- VERT SLOTTED' CPNNECTION

4 T!STL
EL. SEE UFT SEC.

TIE BEAM ---'

Fig. 10-56

Probl em repeated he re where Fig. 10-55 is applied
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.>
--.,-----....1....---,....:-

HOLD QOWN TOP OF
BENT PLATE 5mm
FROM TOP OF SLAB

<I
, 4.

15MM EXPANSION BOLTS
@ 600MM n/c MAX.

-----FINISH FLOOR SEE

'1'~~;~f.~m_'?=""~J ROOM FINISH SCH.
~ CONCRETE SLAB

TOE GUARD BY
ELEV. CONT.

ELEVATOR SILL--......

L 120x120x10

DOOR FRAME--------~

Fig. 10-57

Need to re-think holding the bent plate down "5 mm" from top of slab- can that really be done?

Will that small strip of concrete hold in place? Or should it be filled just prior to installation of finish floor?

1 HOUR RATED
PARTITION

25mm FIRECHECK-­
GYP. BD.

DOOR FRAME

176

24 GAi "E"
STUD RUNNER

15

Fig. 10-58

Noted gyp bd . does not exist inside the door frame! Also line weight problems with "E" stud runner. Marginal detail overall.
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300x25 PLATE STRINGER

50mm CONC. TREAD ON --......
METAL PAN

SAFElY TREAD NOSING
(TYP.)

15mm PlASTERBD. ON 26mm
MET. CEIUNG SECTION HOLD
PlASTERBD. UP 10mm FROM BOT.
OF STRINGER -J- STRIP AT
PERIMETER (lYP.)

o
o
Q
.-4

EPOXY FLOORING AND BASE---

287

Fig. 10-59

Usin g multiple leader lines from on e no te to several areas/materials in differing locations and views is qu estion abl e­

leads to confusion and unnecessary qu estion s
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SOmm DIA. STEEl. PIPE
GUARDING

(3) 33mm DIA.
INTERMEDIATE RAlLS--<

...J 0
<t 0
~ --0 --C5 0
W C7'

•

...J
<t
~
C5
W

50mm DIA. STEEL
PIPE GUARDING

50 RADIUS ON
25x40 BALUSTER
(BOTH SIDES)

CONC. SLAB ON METAL
DECK SEE STRUCT.
DWGS.

25x40 BALUSTER --­

15mm PAN HEAD COUNTERSINK
INTO BALUSTER FILL HOLES AND
GRIND SMOOTH STRINGER TO BE
TAPPED TO RECEIVE BOLT

50 RADIUS ON
25x40 BALUSTER

50

oo--

15mm PLASTERBOARD
SOFFIT ON 26mm MET.
CEIUNG SECTIONS 0
400mm O.C. HOLD
PLASTERBD. UP 10mm
FROM BOT. OF
STRINGER

L30x30 CUP ANGLE
WELD TO STRINGER
0400 O.C. FOR SOFFIT
ATTACHMENT

-J- STRIP AT PERIMETER
(TYP.)

350x25 PLATE STRINGER

Fig. 10-60

Odd, but necessary "set" of details. Scale is the problem as it makes th e drafter use additional views to dep ict the railin g installation.

Dimension shown at botto m of railing detail is unnecessary and is shown pro per ly in th e blown-up lower detail
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50mm DIA. STEEL
PIPE HANDRAIL W/ (2)
33MM DIA.
INTERMEDIATE RAILS

25x40 BAR STOCK
BALUSTER - STRINGER
TO BE TAPPED TO
RECIEV BOLT

350x25 PLATE
BEYOND

75mm CONC. FILL ON
METAL PAN

o
In-

o
In
M In..,.-

350x25 LANDING
STRINGER COPE ss. SHOWN

L70x70 ANGLE- WELD TO
LANDING FOR PAN SUPPORT

L70x70 ANGLE-WELD TO --1

LANDING BOLT TO COPED
STRINGER

L30x30x150 CUP ANGLE WELDED TO
STRINGER 0 300 O.C. FOR SOFFIT
ATTACHMENT ~

15mm PLASTERBD. ON 26mm MET. \~I ~~ .
CEIUNG SECTION 0 400 O.C. -J- \t~~ I'~ ~~fl ~cf£.,fi1 ~ l
STRIP AT PERIMETER (TYP.) -\ 1..~tj L;'~,J ~ '1/

,~-- 50mm CONC.
TREAD ON
METAL PAN

289

Fig. 10-61

A stair detail that works fairly well; better line weight variation would help. Note lower stairs are cut in Section Irequire darker outline],

while the upper run of stairs are dotted (indicating their location 0 the other side of the stringer
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50mm DIA. STD. ·STEEL
PIPE HANDRAIL W!(2)
33mm DIA. --~-

INTERMEDIATE RAILS

50mm CONC.
TREAD ON METAL
PAN

SAFElY TREAD
NOSING (1YP.)

FINISH FLOOR SEE
ROOM FINISH SCH. l--.J

90 METAL STUDS Y
@400 o.e. W! 15 •
PlASTERBD. ONE +44oooo"l:;,t...;I~:;;;;:~=:3I;"""-~L..+--...:::-
SIDE

300x25
PLATE STRINGER

350x25
PLATE STRINGER--~

ffi T.O. PAD
'f EL 66700

oo
0'

25x40 BAR STOCK
BALUSTER

L70x70 WELD TO
STRINGER SET W!(2)
15mm olA. EXP.
ANCHORS (MIN. 90mm
EMBEDMENT)

CONCRETE PIER (SEE
STRUCT. DWGS.)

Fig. 10-62

Stair detail where stair terminates at floor [or perhaps an exterior grade line-why have a fire and footing otherwise?].

Nosing of stair is noted and referenced to another detail. "Finish floor " and "plasterbd." notes are erroneous and unneeded.
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METAL PNL SYS

EDGE OF SLAB

SECONDARY STL, CLEATS,
& FIXING BY CLADDING
CONTRACTOR (TYP)

FIRESTOPPING SYS

SEALANT

BLOG, COL.

FIREPROOFING
WHERE SCHEDULED

F/ INTERIOR
WALL-SEE PLAN
FOR TYPE & EXTENT
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Fig. 10-63

Hor izontal detai l where major elements ledge of slab, exterior metal pnl sys, column, etc. ] are not well-define and

are overwhelm ed by the least significant inform ation [th e insulat ion material symbo l]
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25 VERIFY

PING SYS

IOR
E PLAN
E &. EXTENT

NL JT
HAT

NL SYS

SLAB
ss« STL,
&.
y

G
TOR (lYP)

Ol.
OFING
SCHEDULED

;l~

~ ~
IlY M
IIF n
~ !:;:!!!I

L.

!:> c

COL

.- 500 UNO METAL P

'I
w/ TOP

,~ 250 UNO

'I STRUsg'URAL EXTERIOR

OWG / METAL P

- ~

~ \

1'-;
. - ......... ';"J '-....;. : . ; .. '. ' EDGE OF

~, ;. .,<: ~ :::....:.. ... > '::":' ·:··:;· Y SECOND-.' .: ...
.CLEATS....;

1/ :.: ... FIXING B
.~ :. . ~. CLAOOIN

- CONTRAC... ..:.
; . '

. '
,

~V
BLOG. C
FIREPRO,.

'"
["

" . .... - .. ...- :/';'.;'j WHERE

.....;..• . '...•:-:'.;.•,.,,' .' . ... . ,.

FIRESTOP

~F/ INTER
I WALL-SE
I FOR lYP

oz
::>
o
o
Lt)

-J
O-b~--­
U

Fig. 10-64

A detail taken form another detail is a "dead-end"! The circled deta il shows some work [which is helpful) but gives no information that would

aid insta llers ], Shows th e "pieces" involved but not what they are, etc. Larger detail suffers much as noted in Fig. 10-63
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Fig. 10-65

Here the circled detail is of some added help , but both details suffer from lack of line weight variations and tend to be bland and confusing

from readability standpoint.
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Fig. 10-66

Detail Iperhaps from manufacturerI that shows the joint construction of wall panel system and its attachment to the supporting stud.

Not sure isometric need be so extensive- perhaps detail in dotted box should be primary detail with mere reference to a single stud

isometric- Le.• placing the emphasis on the more informational detail
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1--- EXTERIOR
METAL PNL SYS

.--------1--- EXPANSION JOINT
ASSEMBLY

SECONDARY STL, CLEATS.
& FIXING BY CLADDING
CONTRACTOR (TYP)

295

Fig. 10-67

A non-inform ation al detail! Here the main element and cause for doin g the detail is left with littl e information- i.e., the expansio n joint

assembly" note needs to be provide more in form ation including the parts of the assembly, thi cknesses perh aps, etc. Simply a lot of need ed

informat ion is simply not here- if not why do the detail? Also, varied lin e weights would enha nce detail
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100 VERIFY

__-----4---- EXTERIOR
METAL PNL SYS

_-----"-----4---- EXPANSION JOINT
ASSEMBLY

SECONDARY STL. CLEATS.
& FIXING BY ClADDING
CONTRACTOR (TYP)

Fig. 10-68

Oops! Same problem repeated at detail at the corner of the metal panel system wall. Note total lack of information at left of detail

__---+--- EXTERIOR
METAL PNL SYS

~ __-------4--- METAL PNL JT
W! GASKET

"'------f.44---- SECONDARY STL, CLEATS,
& FIXING BY ClADDING
CONTRACTOR (TYP)

Fig. 10-69

Similar detail to 10-68 but with even less information about more construction parts and pieces
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METAL PANEL SYSTEM ON VERT
ClADDING RAILS

EXPANSION JOINT ASSEMBLY W/
EXTRUDED ALUM RETAINERS &:
SIL\CONE SEALS-MITER &: SPL\NE AT
CHANGES OF DIRECTION AND PLANE

METAL PANEL SYSTEM ON VERT
CLADDING RAILS

MEMBRANE FLASHING
OVER ROOF INSULATION

STEEL DECK -------'

STEEL STUD BLOCKING

.: L1NK~
ROOF TO WALL EXPANSION JOINT COVER
BELOW - PROVIDE CLOSED END &:
WATERTIGHT SEAL AT VERT JOINT

(2) LAYERS OF GYP BD SHEATHING
ON TOP HAT SECTIONS

THERMAL INSULATION

297

Fig. 10-70

A complex detail made even more complex and quite confusing (not easily read] by the simple lack of definition and the lack of the use of

line weight variations. thi s is a typical example of "recordi ng" information [i.e., just showing itI without any regard for making it easy to read

and understand. Undue time will be required to simple decipher thi s detail.
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750
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Fig. 10-71

A detail out of control and needs oversight! The primary issues if the expansion joint between roof area and wall.

Too much needless, non-information on either side of Col. Line "M". And detail work below the break line is also needless [and other likely

shown elsewhere). Line work is weak and entire effort really needs some discipline- detail should never ramble like this one does involving

use of too much time and space.
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Fig. 10-72

Here, location of detail notes needs review. Long lead er lines from not es to drawing th at traverse the drawing need to be done rarely and then

with great care. It appears that there was a decision (firm ?; office standardi] to place all notes on the left of the drawing- and thi s proved to

be ill-advised. Notes are best placed near point of application
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Fig. 10-73

Detail showing that no items is too small to merit some added information and distinction. Here a wood railing is detailed for a specific

profile that is required to be fashioned out of larger pieces of wood stock; a reflection of a desired design feature (this profile can take any of

a huge variety of railingsJ
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SUPPORT LEGS
WELD TO ANGLE
(TYPICAL)

ANGLE IRON
WELD TO PIPE
OR ANGLE
(TYPICAL)

PREFABRICATED
EQUIPMENT
SUPPORT

r------ SUPPLY / RETURN OR
EXHAUST DUCTWORK

r------- DUCTWORK SUPPORTED
PER SMACNA

•STRUCTURAL SHAPE ----._1
AS PER SMACNA
(ANGLE IRON OR PIPE)

INSULATION

ANGLE IRON FASTENED
TO EQUIPMENT SUPPORT

COUNTER FLASHING
HOOD-----"""'\

MEMBRANE ROOF

INVERTED ANGLE IRON

STEEL DECK __.J

' <1

CONCRETE SLAB

ANCHOR EQUIPMENT
SUPPORT TO ROOF DECK

CONDITION @ METAL DECK CONDITION e CONC SLAB

Fig. 10-74

Deta il making an effort to eliminate need for multiple penetrations of the roof surface for legs of suppo rt. Only problem is the lack of detail

in the note, • Prefabricate equipment support" and the lack of definition of what this is and its configuration [solid un it? so me sort of hollow

fab ricatio n? mate rials? con struction ?, etc.]
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4 '

' ~

4

INSULATION

INSULATION
(WHERE REQUIRED:

,<[ ,

------- PREFABRICATED
CURB

.---- RECTANGULAR
DUCTWORK

----------- CAULK ALL
AROUND

------- COUNTERFLASHING

METAL DECK----'
DUCT SUPPORT ALL AROUND
FASTENED TO DECK & DUCT

SHEETMETAL SAFING ALL
AROUND. TIGHT TO DUCT

STL SPACER---------~-,
AT FLUTES
MEMBRANE-----.
ROOF

INSULATION
WHERE REQUIRED -----,.

CONDITION e METAL DECK CONDITION @ CONC SLAB

Fig. 10-75

If the insulation in the roof curb and that in the roof assembly warrant use of a material symbol [heavy-handed as it isI why is the insulation

around the duet proper not also indicated by symbol? Line work generally weak.
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WP TOP OF
STL BEAM
EL B7.50

VARIES

/!;
EXPANSION JOINT COVER

SEAM SEALANT

MEMBRANE ROOFING

RIGID INSULATION

50 50

VARIES
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SE~ STRUCTURAL DWG SEE STRUCTURAL DWG

Fig. 10-76

A lot of detail for a very confined item. Why not eliminate all workto Ifet of buit-up curb assembl y?Also, more informatio n is requi red for

tha t curb- if insulatio n is used vertlcallyjt ] then how is that covered; what is the tu rned -up piece under the roof system and running to the

I-beam support? Bad decision to provide a lot of drawing and not enough information .
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Fig. 10-77
Good example of thinking some work is so inconsequ ential that an unreadable detail is included- bad thought pro cess! A grandiose detail is

not necessary, but sure ly on e should be provided that gives more information and a better chance for reading and use
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Fig. 10-78

Detail of the cover over a build ing colum n th at penetrates the roof system [anticipating upward extension when building is expanded). Good

forethought but detail added needless cost. While a standard pre-fab curb is used, the cover can easily be fash ioned by the curb manufacturer

in lieu of the labor-time-heavy multiple layer construction shown that runs roo fing up and over curb [the added costI.The roof deck to be in-

sta lled within the curb may be a safety facto r th at also may be resolved via the pre-fab curb cover; or may be is show n to support the tapered

insulation. Further no need to run roof insulation aro und the cur b; specify an insu lated curb to start. Lower 1/3 of detail could be deleted.
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Fig. 10-79

Detail allied with Fig. 1O~78 but obvious ly with no notations. The l-column is defined, but the applied mat erial [using the two-ch evron

indication) is not identifi ed and whil e may be necessary seems extraneous The larger box around the column is th e fireproofing
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Fig. 10-80

A co mpanion to Figures 10-78 and 10-79 but here wall is adjacent to col umn . Use of th ree-sided curb would seem to indicate the same type of
meta l curb cover cou ld be provided and prope rly tied in to th e wall facing with flash ing.
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Plan view Section associate wit h Fig. 10-80; see no tes above
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Fig. 10-82

Hop efully, a preliminary detail! The lack of notatio ns is striking and leaves the effort as useless. In addi tion, some line work needs attention

and the multiple parts and pieces need to be noted and related. Example of what sho uld never get to the field!
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Fig. 10-83

Preliminary detail used here to show how one note can be used to ind icate several materials [here in a sequence of construction I
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Fig. 10-84

Good start for a deta il- how much can you locate that you feel needs attention or explan ation [notes, etc/ ]? Also, the bigger challenge­

what do you feel is missing?
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This detail woul d be greatly en hanced an d mo re readable ifvaried line weighs were used.

The sameness of the lin e work tends to blur the overa ll concept an d presen tation.
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Fig. 10-86

Section detail of a meta l grating step fro m a rooftop penthouse to the adjacent roof. Note how the line work draws the eye

to the mo re important items bei ng show n an d lets the ancillary work regress [since it is not as impo rtant to this detai l]
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Fig. 10-87

Plan view of the step in Figure 10-86 used to relat e how the step works to the area and construction around it.

Again good variation in line work help s define detailed item s and work.
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Fig. 10-88
Deta il of concrete stair used in same way as steel is used in Fig. 10-86. Note blandness of detail ;

the lack of visual emphasis and the increased difficulty in readi ng the detail. Again, varied lin e work would help a goo deal.
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By noting "Frame" and Head" these obviously are deta ils of a door frame.

The probl em is that it is difficult to identify the frame itself since all line work is similar and withou t emphasis.

It is better to ensure that the primary item being detailed be shown clearly and distinctly from the surrounding ancillary work.
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Fig. 10-90

A detail saved by th e mat erial symbols [to differentiate th e material] and scale Ilarge enough to show various layers and edges of material s).

But also over-detailed in that time has been taken to show configuration of bolt s and fasteners needl essly.
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A detail with a lot of work involved and a lot of line s all which show relatively nothing.

What if this detail was confined to the upper left [above the T/STLnoteJ and to the left of the "300" dimension?

Would then show same information and could be done in better line work and perhaps a large r more readable scale.
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Fig. 10-92
This detail relates to Figure 10-91 , and illustrates how using a smaller area overall allows for clearer detailing of similar work .

Also line wok somewhat improved.
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Fig. 10-93

Detail suffers from scale used. Small scale makes thin material beco me a blur and difficult to read .

Also note treatment of "metal pnl sys" immediately above and below scupper.

The primary feature here is th e scupper box that penetrates th e wall-- is th at immediately apparent?
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Fig. 10-94

This detail, by the notations is to show the construction of the top of a parapet wall.

So why the ino rdinately elabo rate detai ling of such an inn ocuou s items as the roof drain?

Lot of work for no reason that contribute s to the primary issue of the wall.
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Fig. 10-95

A detail with a lot goi ng o n, and also to th e point of being unreadable. Dark line work is good, but approaches smearing and indist inct lin es.

Larger scale would be bett er to separate various item s and read more eas ily.

Dimens io n arro w head s distract ive, and tho rou ghly out of place on th is detail.
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ANALYSIS OF A DETAIL

The title of this chapter at one time was, "The Diagnostic
Autopsy of a Detail: An Excursion in Forensic Architecture".
While shortened, that title still conveys the reason for and the
direction of the following discussion. Realizing the need for
forensic analysis is not new to the architectural profession,
but merely renamed to current vernacular and given more
depth and meaning. A form of this process is an enduring
element from years back- there has always been a need to be
able to review, analyze and resolve any problems with details
that may arise. Indeed, the detail is most expressive type of
drawing in that it highlights exactly how things are to be loca­
ted, used, built, connected, and otherwise related- the "bot­
tom line" so to speak for how should be to properly executed
the project work.

Overall, most all details work if only to a minimal degree.
Often any failings of the details do not show up quickly, but
rather tend to deteriorate over time [even short periods of
time] or are aggravated by other conditions that accelerate the
failing [for example, a bad roofing detail may not show itself
for months until a heavy rain occurs]. Obviously, very short­
term failures are annoying, perplexing, but in the end become
"symptoms" that can still be remedied while workers are still
on site.

However, where the time of construction is elongated [becau­
se of the size or complexity of the project] there usually are
ample opportunities to experience failed details . Now this is
not to indicate that every project has such details, but merely
that the added time on-site allows the design professional and
the constructors to experience, first-hand an failure in detai­
ling. With this, there obviously is the further opportunity to
analyze the problem and resolve it before the building is ful­
ly occupied and functional. By far the process of performing
any require remedial work is greatly enhanced and the cost
far lower.

It is obvious that in addition to skill in creating and develo­
ping details, the design professional must have a good level
of forensic skills to investigation, find/uncover, analyze and
draw conclusion about failed details . Even with the most in­
sightful, far-sighted, and studious detailing, there is always
a chance for conditions that fail in the actual construction.
Some of these can be directed attributes to faulty detail de­
sign while others are due to improper execution of the details .
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In either event, the fundamental problem is the lack of insight
in developing or executing the control of the problem from
the start- this could go all the way to improper conclusion in
the initial assessment of what could and should be expected
at the detail area. Simply, what was seen as the possible pro­
blem, and how was the solution developed?

Improper execution is, ofcourse, another side of the situation.
Here either inadequate oversight, or poor work has caused the
problem to develop -i.e., the failure of the detailed work]. If
the detail is not executed as shown, then the liability is with
the contractor; if the work does comply, the liability may rest
with the professional for improper detailing, and not thinking
the situation through with all its ramifications. Of course, it
is extremely difficult to assess and determine all of the "what­
ifs" that could come into play, but part of basic design work
is just that-creating solutions to as many of the possible cir­
cumstances as possible, through careful and insightful analy­
sis, experience and construction knowledge.

Here it is again obvious that detailing requires both highly
developed skill AND construction knowledge, and is not just
work given over to junior and inexperienced staffers. This also
reinforces the fact that many young professionals who rely
heavily on CAD for their solutions [bad idea from the start
as the solutions DO NOT reside there] need to gain adequate
construction knowledge and insight and analytic skills. This
may well hold true for BIM, but at this time this is not as clear
as with CAD. BIM detailing would seem to very close to CAD
in that the analysis will be lacking, since actual eye-ball obser­
vation and human brain analysis are not available.

It is obvious to say that everyone involved with detailing needs
to have a knowledge level and skill well above mere mindless
replication via CAD! This does not allude to high expertise at
all levels, but rather intents to engender both the need and
desire to become "involved" in detailing- in the conceptual
stage, the development/documentation stage and at least in
the bare rudiments in the analysis/ investigation stage [where
required]. Simply, one must thoroughly understand detailing,
in all its ramifications!

Still humans will forever be fallible, and failures will occur.
No matter the basic source of the failure, there needs to re­
solution in the shortest time frame possible. There can be no
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finger-pointing when, for example, a roof is leaking into the
Owner's production area and causing ruined product and un­
tenable conditions. Here quick knee-jerk analysis is inappro­
priate- concentrated and studious investigation is required,
but in an expedited manner. Temporary measures may be ta­
ken to mitigate the problem at hand, but still final definitive
remediation is necessary.

What follows is a series of details, specification excerpts and
discussion gathered to both analyze a detail that became a
problem, and were used as in-house instruction [deemed ap­
propriatej-the last few sheets were proposed details to miti­
gate the problem.The latter was used to allow all staffers to be
aware of both the problem, how it came to occur [differences
between contract documents and actual construction], and
the remedy which was proposed to resolve the problem. In
addition, this is an excellent example of the reciprocal com­
munication necessary between the field and the design office,
both when details don't work, and when they do .

The detail in question was part of a project executed under a
design/build delivery system, where the design professional
was not an integral, on-going participant in the construction
phase of the project. Indeed, the professional was called in
only when problems arose and was not privy to a continual
program of periodic observations which would have expo­
sed the problem and offered solution before final installati­
on . This "lack of control" was imposed on the professionals,
but the construction arm of the same company was actually
constructing the project work and did not pick up the slack
and properly exercise control- or simply ask questions about
the construction required even when it appeared to function
improperly. Hence, the subcontractor was allowed to work
outside the framework of the drawings and specifications [Le.
"free-lanced"]. The problems only began to occur well after
the installation and at the point where an easy and inexpen­
sive solution was no longer available.

Fundamentally, this is a matter of cast stone sills, which were
improperly installed. This caused water leakage, of substantial
proportion [for "leakage"], into the interior of the building.
The investigation and discussion revolve around the impro­
prieties in the work, which resulted in water being trapped
under the sills, and not being allowed to flow outward, or
evaporate. As the volume of water increased, the pressure and
depth caused the water to seek relief [through the "weakest"
point of the construction], which was found by flowing back
through the wall, and into the building.

As noted in the following, there was also a built-in ambiguity
in the specifications that was not caught, revealed and resol-
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ved until the investigation was conducts . Handing off respon­
sible from specifications to drawings if accepted procedure,
so long as there is connection, understanding and resolution
in both documents [i.e., the simple understanding where the
final responsibility lies and where the base line instruction is
set out for the contractors' use.

CAST STONE STILL
FLASHING DETAIL

1. Revise Detail 105, Sheet 844101.

2. Dotted line under sill is the laminated copper
flashing, as specified.

3. Hold outer edge 1/2" back from face of mortar
[per specs 07600]

4. Set flashing in mortar bed [per specs]

5. Where anchors for sill penetrate the flashing,
apply a generous bead of silicone sealant
around each anchor.

6. Flashing shall be formed to create a pan
[per specs]: at inner side, and at ends fold
flashing up 3-inches; form corners [per specs]
to form pan .

7. Set cast stone into flashing "pan"; adjust to
tight, firm, secure fit in configuration detailed .

Fig. 11-1

Brief statement of situation with a detail

that did not work properly when installed in the field
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Fig. 11 -2

The basic detail at fau lt- ins ta llation of cast stone window sills
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Fig. 11-3

Detail at another location but with same sill and added information
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Fig. 11-4

Detail simplifying and explaining the minute information for form ing of the sills
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Section A taken as noted on Fig. 11-4
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Fig. 11-6

Section B taken as noted on Fig. 11-4
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Fig. 11-7

Similar det ail at another locati on
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Fig. 11-8

Sill another location- same sill with some varie d informatio n
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Fig. 11-9

Sill in a more complex construction locat ion
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Plan view of the jamb of the sill and fit to ad jacent const ruction
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Sill jambs at structura l bu ilding column
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Sill in st ill another locati on ; note references to oth er de ta ils
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Plan view looking down on sill at plinth
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Fig. 11-14

Sketch by reviewer trying to remediate failure- section view at jamb; note add itio na l of weep tube to evacuate water trapped un der the sills
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Reviewer' s sketch at head joints between sections of sill



CHAPTER ELEVEN - ANALYSISOFA DETAIL 335

Iv.KI!!OU1"t ~t£MOVe. '&<IS,..9~, em.cl<......
~, V'\ltR;P1"'Ue>"''' /llN'lWOlC~~ ~"t' W~1"'ttouT
~e: to Uf.£t*MSlLLM6MfJ~E. -1"'I~l.fLY

a..6lM'oJ C/tNlt1~ "KlM~ M.L 5U~PJlC~ e,~fbKEL
tNS~ u··Jt~ SI!!VMLNN"i.

-6 o
• C 'J~~s.u. M.SM~F.-

o V'.J SJs.t- TU P.;)" 0 Cl . ~~
o

Fig. 11-16

Reviewer'svertical section showing bed joint under sills and added weep tubes

Fig. 11-17
Portion of specifications for flashing required under the sills . Underscored text is part of the problem, since no turn-up was shown on the

drawings . But even with this done correctly water would be trapped with no outlet (resolved via the add ed weep tubes]
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DETAILS BY OTHERS

Other Sources
Although the design professional's staff is the primary source
of project-specific details, there are other members of the de­
sign/construct team, who produce details, pertinent and ne­
cessary to the project.

Foremost among these are the manufacturers, suppliers, fabri­
cators and subcontractors who provide materials, products,
devices, implements, assemblies, systems and equipment to
the project. Primarily, all of these parties have a far different
perspective for producing details than the design professio­
nal. In the main, their details are intended to illustrate their
materials or systems, in specific terms directly related to cor­
rect use or fabrication of their product, as they envision or
recommend it. Some details are used to illustrate correct use
of the products when utilized by other parties- and show ex­
amples of their flexibility and various installations.The better
details show the true configuration and extent of the products
involved, as they may be incorporated into other work.

This is important as information for the design professio­
nal, since many of these are standard [with each manufac­
turer, etc.] production products that must be customized to
the specific needs and particular requirements of the project.
Such data assists in the appropriate detailing (by the design
professionals] of the specific project condition- i.e., adapting
the generic manufacturers', etc. al. detail to a project specific
detail. Overall, this type ofdetail drawing by others is directed
toward selling the product by showing its attributes and pos­
sible adaptation.

It is commonplace for many of the drawings of the other
parties to be projected in a format other than orthographic
[2-dimensional] projection [where only height and width are
shown]. Some will utilize isometric views- a projection sho­
wing the object tilted on one corner and showing three sides
of the unit of item, but this is not the optically correct view
that comes with perspective. This is a devised method to show
more information in one drawing, and the better display of
interrelationships. The motivation is to better show off the
material or system and to provide added information and un­
derstanding of the product and its correct or possible fit and
installation. It should be noted that the design professional is
responsible for the correct fit into the project work, and may
well utilize methods and configurations not always shown or
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anticipated by the manufacturer- herein lies the lament of lia­
bility with both design professional and manufacturer.

For advertising and technical manual purposes, the details are
often produced in more of a glitzy, usually photographic for­
mat, many using the 3-D aspects of isometric. Color may be
used to separate portions of the drawings' material features.
Also used is the "exploded" view, where the parts of the detail
are slightly separated so one can more easily see how they fit
together.These really are more generalized views and not me­
ant for construction use [except perhaps for some submittals] .
In all too many cases, the manufacturers' drawings come up
short of showing everything involved with or the extent of
what is contained within the product itself- hence the pro­
fessional is left guessing at what will be supplied and what
will not.

This is understandable to that point where it becomes murky
as to who does what, who provides, or who supplies what. Of­
ten some manufacturers will "giveover" as much work as pos­
sible to the proverbial "by others" (mainly items required but
not part of the manufacturer's product line], when in fact it
is far more appropriate for them to provide and do the work.

In the face of this situation, it is important that the design
professional make it explicit as to what they need from the
manufacturer [in regard to the specific product or device]
and what will be executed or provided by others . This is im­
portant because of the wide variety of programs, techniques
and levels of skills within the purview of the other parties.
Some may have very sophisticated drawing processes- others
may not. Some may try to incorporate their standard details,
when in fact; the fit is inappropriate to actual or proposed
pro ject conditions [they hence require modification]. This
setting of requirements is truly another of primary functions
of good detailing . While not assigning or ascribing specific
work to specific trades, it does serve to ensure that complete
continuity, closure and weather-tightness is achieved [or other
attribute that is appropriate] . And it gives added and proper
credence to establishing responsibility for the whole of that
portion of the work, and not some piece-meal, crazy-quilt
and quite undefined circumstance.

This required process of custom izing begins with the design
professional who selects the item or material, and seeks to



CHAr TERTWELVE - DETAILS BY OTI IERS 337

.500"
I 2 I)

•.2so..
,. 41
•

.125 I 21 .. 4

#2673A·L
,,2673A·E·L

"2676A·E·L 6.0(rl l ~ 2 4 )

C'
A·L .. Alumtnl.m ,
A·E· L .. A. .n.

.250"
_ ..., .......... 1, 4'

•

Photolum inescent Tread
l"r ~ 41

' 3676A·L 6.cxr(l ~ 2 4; ~
"3676A·E·L

on-sir stair noSlngS that sal/sly ew York City Standard RS
6·\ /la a 0 ner bUI '119 cod stan arc s for photolum inescent
ell It path markings. Prold roo es wIth ru ber or epo msens
proVIde durable . attract e surtaces tha do not coli t 1r1 or w ter
One Inch '/I bciotomoescenr tread ISIntegrated In the outer 2 groov
along stair edges. Avadabl In standard alurrunum finish. Iracuon Tread nosm
are deSign tor easy cutting an ,,111119 onsue.

Options:
Rubber or Epoxy Treads

/

'3673A·L
'3673A·E·L

'3674A·L 4 .cxr(lOI . /
,3674A·E·L
,3675A·L 5cxr/.u 01
'3675A·E·L

_- - - - - - - -c

Fig. 12-1

Examples using a photographic image to display the device and drawings to provide more detailed information .

A good pre sentation by the manufacturers of their products.
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adapts and fit it to a specific general requirement or scheme
of the project . This is a "collective" and generalized depiction
of the project work as discerned and anticipated by the design
professional. The work by the professionals does encompass
the entire array of very careful and precise illustration and de­
scription required to design, locate, fashion and fit the various
elements in a manner to fulfill the requisite customization.
It is part of a progression of information that starts with the
concept of the work involved, moves through this collective/
generalized state that depicts the concept in more complete
and defined terms. It remains, however, for the contractor and
other parties to transform this information, to develop the
minute portions of the work or fabrication and make specific
assignments of the work to specific trades- basically instruc­
tions to their shop regarding how the item is to be built.

Submittals
There is an additional interface between the details of design
professional and the others as related to the specific condi­
tions and circumstances ofthe project work; this includes their
responsibilities; and further illustrate, in a "checks-and balan­
ce" format that the supplier, fabricator, or sub- contractors ful­
ly and correctly understands the work they are being required
to perform- these documents are called "Submittals ".

Submittal[s]:
Documents required, by project specifications, to be returned
to the design professionals and contractors, by manufacturers,
suppliers, and sub-contractors, showing and explaining, in
precise terms, how fabrication and preparation of materials
and systems will be done for the specific project; included are,
1I shop drawings, 2I product data, 3I samples, 4I certifica­
tions, 51 test results, 61 warranties, etc.; professionals and con­
tractors check and approve these documents when in accord
with general design concept.

In regard to detailing, the primary source is the shop dra­
wings. These are prepared specifically for a project and com­
bine manufacturer's details and project details . While details
also exist in Product Data, these usually are the standard dra­
wings of the manufacturer, very generic in nature and only
specific to the project as noted in the associated printed mat­
ter. For example, wood paneling required in some selected
rooms of the project. This will be documented by the design
professional as to the species ofwood desired, the general lay­
out, profiles, general details and dimensions, the installation
method and the overall appearance of the installation [loca­
tion of joints, type of joints, sizes and profiles of various trim
members, etc.]. While this information is complete and exact,
to the level required of the design professional, there is a need
for more specific and exacting information.
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The work of fabrication and preparation of the various raw
material elements of the paneling system is performed by the
millwork subcontractor or supplier. Here each piece, mem­
ber, and panel is detailed in a precise manner; exact lengths,
profiles, joinery, matching, layout and cutting of panels, etc.,
from the "raw" unworked material [i.e., rectilinear boards are
cut to length and profile, etc.[This task serves two ends- to
show the shop workers not only what to use, and how to pre­
pare it as required, but also to verify back to the design profes­
sional, exactly what will be provided, how it will be prepared
[for "this" project], and how it will be installed . The level of
this work goes further than that of the design professional,
in that fabrication methods, cutting of material for economic
use, and the fitting of the work on the job, all are solely the
work of the subcontractor/supplier.

Basically this harkens back to the general trade concepts, the
accepted and recognized practices, responsibilities, and needs
of the contractors, and as normally noted in the AlA General
Conditions [AlA Document A201 I. These documents usually
show that it is the Contractor who is responsible for the cor­
rect and accurate fit of the work, construction methods, tech­
niques, fabrication, etc.; and this is fully distinct and separate
from the responsibilities of the design professional. This is in
keeping, too, with the generally accepted axiom of construc­
tion that the contractor is responsible for "the methods and
means of construction", while the design professional is re­
sponsible for the concept, design and general configuration
of the work.

This "separation" of tasks is significant in that the design pro­
fessional is responsible for conveying the proper information,
overall, about the required construction to all of the subcon­
tractors, suppliers, fabricators, etc. This is best done through
the process of detailing, so long as it is done within the con­
fines of the authority- that is, that the professional does not
impinge on or usurp the work of the contractors, et. al.. David
1. Wyatt, CSI,CCS,Akron, OH, stated this clearly in his article,
"Specifying Execution Requirements" [The Construction Spe­
cifier, July, 2001I.He noted that:

"Since they represent a keyaspect of performance criteria- the
final relationships of assembled products- drawings properly
assume much of the burden for execution, while preserving
the contractor's right and responsibility to control means and
methods".

The unspoken cruxofWyatt's statement is that the performance
criteria and the final relationships are items set out by the de-
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sign professional. Quality here sets the bar of quality required
in the anticipated work of the others producing the shop dra­
wings, etc.This process, though, depends on a good, valid, and
candid exchange of information between design professional
and the party producing the shop drawings. The professional
must show and describe the work completely, noting its func­
tion and general construction [materials, configuration, attach­
ment, etc.]. This should be done as discussed previously- in a
manner that allows the expertise of the contractor/supplier to
be interjected in resolving exactlyhow the work will be accom­
plished, i.e., the methods and means of construction.

In a true exchange of information, the parties commensura­
tely contribute to the whole of the needed information. They
supplement and compliment each other to produce drawings
and descriptions/notations that allow the exact construction
required. Although the work is to be produced in a shop,
there is no difference in the amount or depth of information
required from that transmitted to field personnel, for work
done in the field. Usually, with shop produced work, there
is a need for more exacting and precise information so the
manufacturer or fabricator can incorporate the standards and
devices they normally utilize. This all is based on the project­
specific information [shown by the design professional in ge­
neral terms] which in the main is interpreted, modified and
contributed by the contractor/supplier [the fabricator/manuf­
acturer being under contract for the work to one of those par­
ties]. Here again the design professional needs to understand
where her/his detailing should stop and where that of the fa­
bricator/supplier should pick up .

The details come from various projects and sources, but each
serves to illustrate one or more points about correct and pro­
per detailing. The fact that these details are produced both
by manual and computer drafting techniques is of no con­
sequence and does not distract from their value as commu­
nication instruments; neither does it relegate them to either
current, modem or obsolete status.

PRACfICE INSTRUCfIONS:
SHOP DRAWINGS AND OTHER SUBMIITALS

Submittals
In most specifications and Project Manuals, there is a Section
[usually in CSI Division 011, which deals exclusively with
Submittals. Here the procedures for the transmittal of product
data and fabrication information, to the Design Professional,
are outlined, and the requirements set forth. In addition, in
Part 1 of each of the technical Sections there will be a discus­
sion, similar to the following, regarding the submittals which
are specific to the work specified in the Section.
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1.03 SUBMITIALS

A. Referto procedures for submittals in Section 013323,
Shop Drawings, Product Data and Samples.

B. Action Submittals: [for review, approval and return ;
action required]
1. Product Data;
2. Shop Drawings:
3. Samples:

C. Informational Submittals: [for collection of information
for file only; action not required]
1. Certificates:
2. Test Reports:

D. Design Delegation Submittals: Ifor verifying work
of others ; record only]
1. Seismic Design Data: Ias an example]

E. LEED Submittals: [to verify a claim for LEED points]
1. Verification Documents:

F. O&M Manuals: The following submittals shall not be
submitted to the Architect/Engineer, but shall be inclu­
ded in the O&M manuals required by Section 017823:

G. To Owner; The following submittals shall not be submit­
ted to the Architect/Engineer, but shall be submitted di­
rectly to the Owner:

The following are sample wording inserts that can be used for
acquiring the correct information in the submittals; adjust and
add provisions as necessary to properly reflectproject needs:

A. Product Data: Manufacturer's data sheets, and catalog
cuts substantiating that products comply with
requirements of the Specifications.

B. Shop Drawings: Include details of each frame type,
elevations of doors and frames, conditions at openings,
details of construction, location and installation requi­
rement of finish hardware and reinforcements, and
details of joints and connections.
1. Show anchorage and accessory items.
2. Provide schedule of doors and frames using same

reference numbers for details and openings as those
used on the Drawings.

C. Samples: Submit sample ofType 304 stainless steel with
No. 4 finish [which is specified for door faces]. All items
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manufactured with this finish shall match exactly regard­
less of stainless steel thickness,

D. Certificates:Submit written forms which verify adherence
to requirements for fire-rating of doors and frames.

E. Warranty: Submit manufacturer's standard warranty
covering doors and frames and associated items for
a period of five IS] years from date of project
Substantial Completion of the project.

The shop drawings, along with product data sheets Icuts, de­
scriptions, and listing of product features] are all part of the
submittal "package" required in various sections of the specifi­
cations. In some cases, actual samples of the material or device
are also required , to first-hand assessment of quality, form,
thickness, finish, or in some cases, for selection of color]s]. All
of these submittals are not required for every project, and all
of them need not be submitted at the beginning of the project .

These project requirements are set out, as necessary and ap­
propriate, to provide for proper communication between the
suppliers, sub-contractors, fabricators, manufacturers, and the
project design professionals. The submittals are a method of
"checks and balances" to ensure the best possible process to
make the project a faithful result of the design concept. The
process is exacting in that it is here where the "bottom-line",
"nuts and bolts" information is presented. In the main, this is
a major expansion and augmentation of the information the
professional included in the contract documents. The infor­
mation in the submittals allows for the manufacturer, fabri­
cation, completion, installation, erection, etc., of the project's
elements and work in the exact and correct manner required
by the design concept .

In fact, while considered a nuisance by many professionals,
submittals are vital to the success of the project. The submit­
tals, in reality, are the necessary conduit of information that
provides the complete array of data and directions required to
address and resolve every detail of the project, as shown on the
design and contract drawings. They are needed to verify full
compliance with the professional's approved design concept­
and most importantly, with the Owner's expectations! There­
fore, submittals of various types are the last opportunity for
the design professional to comment on, or adjust the various
items, and how they will meet the requirements of the project.

In many instances there is need for judgment call on the part
of the professional to accept the product as submitted Iif in ge­
neral conformance with the design concept], or to reject. Fur­
ther, the professional can see the intent of the manufacturer
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in constructing the work; an area of information NOT usually
included in the design documents. In reality, if the item meets
the intent and the appearance requirements of the project, and
its design concept, the professional usually does not care about
the internal unit construction and fabrication; the final result or
product, its function and appearance are paramount. The im­
plied warranties and guaranties of the manufacturer to the Ow­
ner, for long-term suitability and durability still remain in place,
and cover any shortcomings that may develop-these are not
areas of responsibility which lie with the design professional.

There is, however, a heavy legal onus on the design professio ­
nals and their handling and processing ofsubmittals, particu ­
larly shop drawings . Extreme care and diligence is required to
ensure that no added responsibility or liability is assumed by
the professionals through their comments, changes, and ad­
ded/modified requirements expressed on the submittals. Fur­
ther, just as work in the field is "observed" and not "inspected,
submittals are "reviewed", but never "approved" [Seeaddition
information and typical stamp at end of chapter] . Even with
the recent change of attitude and information, this is still a
crucial legal element. While these are merely words, when
coupled with the legal considerations and nuances, they are
valid concerns that can keep the professionals free of undue
complications, added liability exposure, and confounding le­
gal entanglements. In essence they maintain the proper level
of responsibility for each party involved.

It is worth a minute to discuss this interplay of professional
and contractor, and the parts they play regarding submittals,
primarily shop drawings. Some may consider the interplay or
exchange as a "game" or utter nonsense. However, it has seri­
ous consequences, and involves the responsibilities and liabi­
lities of both. The contractor [via common acceptance as a re­
sult of AlAdocuments] has full and total responsibility for the
"methods and techniques of construction", and for "the fit of
work". Hence, it is totally out of place for the design professio­
nal to comment or change any such information submitted by
the contractor. This is, of course, provided what is submitted is
otherwise in conformance with the design concept. If or where
this is done [except to identify non-compliance], the onus of
liability for adequacy, cost, suitability, and appropriateness
shifts, immediately and totally, to the contractor-it moves
away from the professional. Where not done, this can lead to
claims, disputes, change orders, added costs, and exposure to
severe consequences should there be any type of failure, or
shortcoming, The contractor, by following the professional 's
instructions, now has a viable defense [when needed] by sa­
ying that the professional's directions were followed, and the
added cost, or the failure which has resulted is NOT something
the contractor created-things were merely done as requested.



342

The same type of thing applies where the professional gua­
rantees, verifies, field measures, or requires' certain work, or
dimensions. Anything done under this scenario that is faulty
will find solution usually and solely through the professional's
resources. Hence, shop drawing review by the design professi­
onal [as well as review of the other submittalsJ is for general
design conformance, and is not, in any way, unfettered appro­
val of what the contractor has proposed. The explanatory text
of the review stamp reflects the parameters of the review and
thereby sets the limits of the professional's liability exposure.

It is important to understand, too, that this relationship and
program of responsibility lies in the same context, and in the
same format no matter what project delivery system is uti­
lized- including design/build. While contracts for the project
may be drawn in differing manners, there is virtually no chan­
ge in the legal and mandated status of the design professional.
Even though employment scenarios vary, there is no variation
for the same in current law. Therefore, the legal status of the
professional is unchanged- it may require added explanation,
but still lies undeniable, and unmodified.

In a great number of instances on every project, the exact ma­
nufacturing or construction process or activity is irrelevant,
and inconsequential. There are so many small operations that
are required it is impossible to comment on and control each
one. Professionals learn with experience that there is a time
when the expertise of the contractor or manufacturer can be
called into play, without jeopardizing any aspect of the pro­
ject. Often, in fact, these parties know more about the ope­
ration than the professional, due to their training, research
and experience. Utilizing such expertise is not shortchanging
the client, and in fact, can be a method whereby the project is
made better. No project participant is omnipotent, but mutual
respect and acceptance of the knowledge of others can impro­
ve the project work. The great multitude of items and small
operations are vital to success of the work, but their solution
should emanate from those with the closest relationship arid
the highest level of expertise. Certainly, this should never be
considered lackadaisical, improper, unprofessional, contract­
breaching, or illegal.

Submittals usually entail a wide and vast variety of informati­
on depending on the work, material or equipment in questi­
on . In many instances, "cut" sheets, catalog pages, data sheets,
and similar preprinted information is adequate. Quite often
product information will include details illustrating common
or anticipated uses of the materials or systems. These are very
general in nature, but do give the manufacturer's concept to
the "proper" utilization of the products. While these are not
mandatory, they do serve as a guide to the professionals regar-
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ding what is required to take proper advantage ofthe products ,
and how best to install them. The material, though, is NOT
project specificand is intended purely as a guide or suggestion.
This is true particularly when the item is a standard, manufac­
tured piece of equipment or unitized work-it is completely
built in a factory and merely shipped to the project site for
correct installation. Little if any work, other than the normal
installation is required .

With product data sheets and for other items [primarily pre-fi­
nished materialsJ there can be a need to submit color samples,
or rather complete palates of colors which are available from
the product manufacturer. A selection is required [by Owner,
design professional, etc.] before the unit or material will be
fabricated. In essence the coloring and finishing of the product
is part of the manufacturing process required before shipment
is made to the site. Care must be taken that all of the required
information, including answers to all inquiries, along with any
color selections be returned to the submitting contractor, in a
timely fashion.

Yet another process is started as material orders are placed.
This is the activity known as shop drawing production. The
vast majority of the items to be used in the project are made
through various manufacturing processes. Quite often "stan­
dard" materials or devices are specified, but even these must
be made proper for their fit into the project- minor adjust­
ments and spacing may be involved. Other items will be fa­
bricated specifically for the circumstances of the project, and
must be made in special ways. For example, a countertop
must be made to fit, exactly, between two end walls- obvi­
ously, its dimensions must be determined in the field, and
then the shop must be total how to fabricate this work. Shop
drawings are precisely that- drawings which indicate to the
manufacturer's shop what is to be made, how many are re­
quired , and what special, different, or added features need to
be made part of the material or apparatus. In many instances,
the shop drawings will depict a specific arrangement of stan­
dard [stockJ parts, pieces, items, etc., which matches the con­
figuration or conditions in the project. While the individual
items are common, and mass produced, their combinations
and relationships vary from project to project; or even on the
same project, but in different locations.

Shop drawings are literally interpretations of the work required
on the working drawings. Architectural working drawings are
not conceived or produced under the onus of showing "eve­
rything-there-is-to-know-about-the-work" . Some information,
primarily regarding methods and means ofconstruction, is left
to the contractor/supplier. The interpretations, then, are pro­
perly made by the manufacturer or fabricator of the material,
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product, system or equipment in question. In essence, they
are produced as "in-house" communications within the orga­
nization or "shop" where the raw materials and stock pieces
work will be fashioned into those items specifically required
on the construction project. Literally, they are instructions to
the shop; they are submitted to the design professional mainly
to show what is proposed, how it will be made, etc. The pro­
fessional can then assesswhether or not the planned work is in
keeping with the overall design scheme of the project.

In the vain of being "instructions to the shop", these drawings
can be quite detailed, and contain precise information, far be­
yond anything that is provided by the professional, but which
is necessary for the proper manufacture or fabrication . They
have a high"detail content" in that the producer wants to pro­
vide a good product, fully suitable for the project, but not in
excess either in sizing, operation, or cost. This is not a struggle,
but rather the manufacturer wants to sell the product, but does
not want to lose money on it, nor does he/she seeks to be
forced to do work not explicitly shown on the professional's
working drawings. Exacting, then, is the best description of
shop drawings; thus, they need to be based on sound and
good information from the professional.

It is not unusual, though, for shop drawings to be executed
in a manner that is quite different from the detail drawings
of the professional. Even though they include a vast amount
of information, the drawings many times are unrefined, and
lack the polish of design professionals. In some limited case,
shop drawings are produced by professionals or persons with
professional training . Still there is a large volume of shop dra­
wings executed by person with other background and experti­
se. To a good degree this is changing due to the introduction
of CAD facilities, but still the agenda for shop drawings from
the manufacturer/supplier/fabricator view point, is for the dra­
wings to correctly show everything required for the product
operations, no matter the drafting skill or refinement. Shop
workers seeing similar drawings on a daily basis become ac­
customed to the drafting techniques. This is not true, though,
of the trade workers on the project site, who see documents
from various professional offices, which produce documents
in quite varying formats and styles.

The task is reversed for the professional in that shop drawings
varying widely from source to source, must be read, and un­
derstood for proper action can be taken. This requires a good
eye, and skilled insight to both understand and assimilate the
shop drawings in a timely and correct manner. This is quite
vital to all concerned as the work will be produced in keeping
with the shop drawings approved by the professional- errors
left un-reconciled will survive in the final work.
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There is a prevailing and widely used procedure for processing
shop drawings. Beforegiving these drawings over to the fabri­
cating/work shop, the manufacturer will submit them, to the
design professional and contractor, for review, and to ascertain
whether or not the proposed fabrication meets the intention
and requirements of the contract documents. No manufac­
turer wishes to produce an item, only to have it rejected, or
have it not fit the dimensions or purpose. Those required are
usually submitted during the progress of the work, but always
in a timely manner to allow for processing and approval, pro­
duction, and shipping time, so the actual material or devices
are on the site, ready for installation, at the right time.

The following is a work instruction which describes the process
by which submittals are reviewed and returned to the contrac­
tor/supplier. Note in particular the involvement of the design
professional, whose duties include review of the submittals,
and adjustments where necessary. This involvement is crucial
to ensuring that the work anticipated meets the requirements
of the contract between constructor and owner.
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PRACfICE PROCEDURE:
REVIEW OF SUPPLIER SUBMfITALS

PURPOSE
This practice establishes guidelines for the review of
Supplier drawings, product data, samples, and requests
for additional information (for example, color selec­
tion, type or model selections, etc.) by the design and
engineering office responsible for the project ,

SCOPE
This practice covers the following topics pertaining to
the review process:

• Definition of responsibilities
• Identification ofbasic documents, and submittals
• Action taken by the Design Professional of Record

(DPOR) and the associated discipline engineers

APPLICATION
This practice is applicable to all projects where specifi­
cations are generated for the purpose of selecting/desi­
gnating products, equipment and other goods for in­
stallation, use, or providing to the project.

RESPONSIBILITIES
All suppliers and contractors required to submit shop,
drawings, product data, and samples, and who need
certain selections of color, model. etc. (prior to orde­
ring items), shall make their submittals in a proper
and timely manner. Such submittals shall be forwar­
ded to the General Contractor, Construction Manager,
or other on-site person designated .

The General Contractor, Construction Manager or
other party responsible shall make a complete, tho­
rough and proper review of all submittals, prior to for­
warding them to the DPOR. Such review shall be in de­
tail to augment the review of the DPOR (as noted be­
low), and shall ensure proper fit and incorporation of
the items reviewed into the project.

The final review of all Supplier furnished documents,
drawings, product data, samples, and inquiries, for
project items and work assigned to the engineering
group, will be done by or through the DPOR, who may
include review by the appropriate discipline engineer.

The DPR will be responsible for the following :

• Selecting which of the other disciplines should
be involved in the review of each document; that
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selection being based on the items involved and
the content of the document.

• Coordination and communication with the
respective disciplines to resolve any problems or
conflicts regarding review comments.

• Notifying all affected disciplines of changes
to the document.

• Reviewingthe document to make sure the goods
comply with the general intent of the Contract
Documents.

ACfION
The DPORupon receiptofthe Supplier documents, shall
log-in the submittal on a Supplier Submittal Log, and
shall complete (when appropriate) a Supplier Submit­
tal Routing Sheet. DPOR then routes the submittal. as
necessaryforproperreview, tootherdisciplineengi-neers.

The responsible discipline engineer, when involved,
shall review the Supplier's documents in detail. This
review is based upon the contract requirements for the
item. The engineer also reviews the documents from
the viewpoint of field installation, utility require­
ments, maintenance, safety, and any interfacing ac­
cessories that must be attached. In essence, the
engineer'S review is designed to ensure that the speci­
fied item will properly perform its intended task.

In addition, the discipline engineer shall communicate
with the other disciplines in the review cycle to find,
review, and resolve any conflicts or discrepancies, in a
manner consistent with the requirements of the Con­
tract Documents. Solutions are then routed back to the
DPOR for final review, resolution, and disposition.

At the end of the review cycle, the DPOR shall accumulate
the comments and solutions from other disciplines and
either incorporates those comments, or notifies the appro­
priate discipline as to the status of its comment.

The DPOR, by utilizing the Supplier Submittal Log,
shall ensure and verify that the Supplier has provided
all drawings, product data, and samples required by
the Contract Documents; and that all required selec­
tions, corrections and comments have been returned
to the Supplier. This verification of products and their
installation is required by Procurement to release final
payment to the Supplier.
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REFERENCES
Discipline specific requirements are contained in Prac­
tices, Supplier Drawing and Data Review, developed
for each design discipline.

tablishes what the design professional has reviewed- and has
indicated accordingly. Since attorneys, engaged in construc­
tion law have brought this information forth, it carries the
weight of a fully proper and effective system. [Fig. 12-4]

SHOP DRAWING REVIEW

ARCHlTECf/ENGINEER'S lA/El REVI EW IS FOR GENERAL CON­
FORMANCE WITHTHE DESIGN CONCEPTOF THE PRO/ECf, AND
THE INFORMATION GIVEN IN THE CONTRACf DOCUMENTS.

o REQUIRES REVIEW AND APPROVAL
BY GENERAL CONTRACTOR

o APPROVED 0 CONFIRM
o NOTE MARKINGS 0 REVISE
o REJECTED 0 RESUBMIT

REQUIRED RESPONSEAlE REVIEW

Following is a collection of details by various sources other
than design professionals. These are presented to offer a small
insight into the type, quality and wide variation of details
available. It must be understood that there is a vast array [lite­
rally tens of thousands; commonly over 500,000 required for
a modest sized project] of products available to the construc­
tion industry, and most all of them have similar information.
The primary sources are the web sites, technical brochures and
binders, and catalogs of the manufacturers, and their techni­
cal staffers and field/sales representatives. Also, there are web
sites similar to wwwAspecs.com where listings of manufactu­
rers are set out for use as reference and consultation.

[Figures 12-5 - 12.29)

- Supplier Submittal Log
- Supplier Submittal Routing Slip
- properly worded rubber stamp for imprinting

submittals, listing disposition by the DPOR

In several articles in 1996 and 1997, the attorneys advised that
the word "approved" should not be used in the stamp text.
Rather the word "Reviewed" should be used . Basically, this
was to eliminate the impression that the design professional
was taking responsibility for the content and accuracy of the
construction shown on shop drawings. This effort was a direct
parallel to the use of the word, "observe", in lieu of "inspect",
in regard to the work of the professionals on the job site.

The design and engineering office shall adopt a stan­
dard form for;

Since the mid-1980s, when professional liability escalated in
a chaotic manner, many legal opinions were issued to clarify
and promote the correct configuration for that liability, and
ways to stem undue increases in liability exposure for profes­
sionals. This was done, in response to case law where the lia­
bility of design professionals was being elevated unwittingly,
needlessly, and dangerously. Stiff monetary awards were issu­
ed based on this issue. Many of the legal reviews and efforts
included use of correct language in the shop drawing stamp
used by architects and engineers .

The other text on the stamp was to properly list the parame­
ters of the "review", in an attempt to specifically limit the lia­
bility exposure of the professional.

THIS REVIEW DOES NOT INCLUDE, AND THE CONTRACfOR IS
SOLELY RESPONSIBLE FOR: CONFIRMING AND CORRELATING
ALL QUANTITIES AND DIMENSIONS; SELECTING FABRICATION
PROCESSES ANDTECHNIQUESOF CONSTRUCllON; COORDINA­
TING THE WORK WITHTl1AT OF OTHERTRADES AND PERFOR­
MING ALL WORKIN ASAFE AND SATlSFACfORY MANNER.

In many instances, instead of "review" the professionals used
the phrase, "no exceptions taken", to indicate that the over­
sight made found no discrepancies with the general design
concept. Unfortunately this did not work for long, in that
judges, juries and arbitrators interpreted and decided that the
phrase had the same meaning as "approved" .

CORRECTIONS OR COMMENTS MADE ON THIS SUBMIITAL DU­
RINGTHIS REVIEW DO NOT RELIEVE CONTRACfORFROMCOM­
PLIANCE WITHTHE REQUIREMENTS OF THE CONTRACf DOCU­
MENTS OR WITH ITS RESPONSIBILITIES LISTED ABOVE.

FIRM NAME: _

The issue and the thinking have now come full-circle. There
is now a two-element approach noted in a new legal article.
First, use of the word "approved" on the stamp; BUTstrictly
limited, via the text, the scope of the submittal review.
The paragraph of text, on the stamp, is purposely written to
define the limits of the "approval", which in turn clearly es-

BY: DATE: _

Fig. 12-4

Approval stamp used by design professionals indicating

their review of shop drawings and their findings.

Note context of this review in the text of the stamp.
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/

V~*~ 11~~oJi ~ [TIJD ffilltf f 18"OC
~/CLlPi s'ce I}IJ.. . .

V
.060" THK FORMED -.I / <,

/ 4mm ALUMINUM ~~"xW'xJ8 " THK ALUMALUMINUM ENCLOSUR~J COMPOSITE PANEL
ANGLE CLIP - CONT

SPRING CLIP - 18"0.C. %"
FILL W/ SILICONE PRIOR ~

TO INSTALLING IFIXTURE ASSEMBLY
PANEL %" 1" 1~ " %" 1~ " OLO16 16

1~ " WP TO WP

FRAME SIZE

Fig. 12-5

Example of sho p drawing for panel wall system. Extreme example that shows each device and part , precisely,

so shop personnel can easily assembly the part s. originally drawn full size; redu ced here.
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UNREINFORCED
EXPANSION JOINT F.LOOR

Fiberboard

Dudick Unreinforced Lining

-'--1/4"

T

Backer Rod

DESIGN AND DETAIL SPECIFICATIONS
1. Remove existing expansion joint material to a depth of a minimum of
1". Minimum width 3/4".

2. Prepare concrete surface, prime with specified material and allow to cure.

3. Apply a thin layer ofbase coat material to sides of expansion joint and
onto floor 2-4". Press reinforcement into the base coat and saturate with
cataIyzed resin.

4. Install closed cell backer rod using 25-50% larger diameter than the
width of the joint.

5. Continue applying Dudick system as specified, terminating at edge of
expansion joint.

6. Apply 2" wide masking tape along both sides of expansion joint and fill
with specified caulk. Depth of caulk should be 1/2 the width of the joint.
Remove tape before caulk cures.

Fig. 12-6

Example of an expansion joint detail for a floor condi tion.
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~/4"~-3Y2 '
1--2~4 eiReTC~eR6

@ ~~;t'O.C.

, .
f1J4,lC -8J/:2

-TOPeET

241

" 11 ~m~~~~~ ,c.2Y'.2
~/4~ IY2 .A6H-~~~rTL:~;mjP-:W=--~o::::;;.....;fit~e

&lip!""YWt:'- wl ~/4)(. :2.'AZ
ASH YEN~ Cl-~T

G"ORAW~--­

0/4.1)(.IY~'~-----'-

BABE CABINET
ec~ : ~i1~II_O II

Fig. 12-7

Detail drawing, most prob ably a shop drawing Icould be from desig n professional alsoI showing the construction of a typica l bas cabinet.
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CD ECONOMY

CUSTOM." PREMIUM

@ PREMIUM@5 CUST OM &
PREMIUM® ALL GRADES@ CUSTOM

@ ECONOMY

@ ECONOMY

Fig. 12-8

Joinery details from an industry showing typical joints used for casework construction.

Some of these details may be utilized in the construction shown in Fig. 12-7.
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lliC.tiES
Imm)

[4.6 X 5.31
(5X)

[4.6 X 9.5]
(3X)

(2X)

Slide Length

Slide is unhanded. use for left hand
E

0

unling
side or right hand side. C

i1 - 1.83 B
[46.5J Ar .38

/ .375 X .500 .25 _ I- _ 2.38_

[9.7] t-- 4.00

11
[9.5 X 12.7) [6.4] [60.5]

(2X) [101 .6] Cut-Out

-E --
:~~ ~ = +--ti~ ~ r: --"\~ ~Et--H- + 1

[ .180 X .210

AccessHoles TYP. ~ .180 X .370 .180 X .2 1 0~(4.6 X 5.3J

Figure 1

1·27/32"
[46.5]

v1, Pilot Holes

, /K. ,
./"

' <,/ #8 Screws

Note : Do not
tighten screws
completely.

Fig. 12-9

Deta il of drawer slide units using in casework construct ion.

These devices are provided as finished un its in various size, etc., and inform ation includes prop er ins tallation procedure
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D EXPANSION JOINT AT CORRIDOR

~
C I CONNECTION NEW INTERIOR

·... WALL TO EXISTING AT CORRIDOR
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8
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REF. A

SEE FLOOR PLAN
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AT EXTERIOR WAll
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I
I

CONNECTION NEW EXTERIOR
WALL TO EXIST1NG

B

A

EX IST ING
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CONT .
3 '~ X 3~ X 't. __"--""loLr " "

/

SCALE: " '; " - "-0"

NOTE: ALL DETAILS THIS
S HEET DO NOT NECE SSARILY
APPLY TO THI S JOB.

EXPANSION JOI T CONNECTION
AT ExTERIOR WALL

E
O· TO , "
I ~ .

0" TO I"
I ~"

0 " TO I"
I ~ "

O· TO ' "
1 ~ .

3

2

ALUMINUM COVER PLATE SCH E DU L E
CODe: JOINT WIDTH "METAUNES"

CATALOG NO.

5 0 3
703

603
603
500
7 0 0

600
eoo

CONTROL JO INT AND EXPANSION JO INT DETAILS

Fig. 12-10

Industry source showing treatment of expansion joints in various ways. and using differing devices and closures
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.
:J
Ul

SCALE: 'J. .. . 1'-0·

CD

.-

.l !r' ~i i
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.J !l ;~. I I}
J l ti, t

~ I I
" ;

. \ l-- --ol / u.'

li' t7 M'o) -~ ':

<:»
ELEVATIO N

DETAILS
SCALE: 3" - \' · 0 "

' WAINS COT
SEE FINISH
SCHEDU LE

ABOVE
WAINSCOT

SCALE: 'I. " - 1'-0"

MARBLE TOILET PARTITIONS

Fig. 12-11

Unusual details since stone or marble toilet compartments are used for high -profi le, up-scale installations only. But nonetheless, details are

required when the system is used, to ensure consistent high quality.
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L

)

12'·

IW,JlJllrtOOtFIED RO()F M(ME~RA'~(

•G V""""....IO
EXllIUDfD ANCHOR

Fig. 12-12

Manufacturer' s detail of a roof fascia system . Note the roof system but no information about the roof or wall construction- this is left to the

design profession al. Detail is intended to show how the fascia can be fitted to differing construction condition s [see options in text)
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Fig. 12-13
Shop drawing showing the precise fabrication requ irements for a large pre-fabricated wood beam .
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DOORS

JAMB ANCHORAGE

(1) Stagger bolts or
place side by side.
Buck may be installed
with or after block
work-

scale 1V::" = 1'-0"

(2) Drive nails %0" thru buck
bend over then drive flush.
Nail heads and hooked ends
embedded in grout will
provide tight anchorage.
Buck must be installed with
block work. Frame can not ~~~ill
be tightened after
installation-

~PIN " '. "

t:'i'-:::;:i
Vertical section

(4) Metal anchors embedded in grout. Bend
ends and screw to frame. Frame must
be installed with block work. Frame
can not be tightened after installation.

(3) Flat head bolts used with cone.
anchors or threaded (closed
bottom) shield 80 that frame may
be tightened after installation.

r--

(5) Single bolt will tend
to wrap or split buck.
Not recommended.

(6) Jambs will
work loose.
Not recommended.

.-,.
o

.,;,

.!
'0

-,;.

Section Elevation
(7) Anchorage spacing

scale ¥K" = 1'-0"

METAL DOOR FRAMES - MODULAR

WAS, ope. DIM.

(3) Frame attached
to block face
scale 11,6" = 1'-0"

OOOR

101 ...5 . ope. DIM .

(2) 2'-6" and 2'-10"
doors

(1) Metal frame
(typical)

DOOR &
FIlAME DIM ,

1l0ND 'IlEAM OR OPEN
tND IlLOCK • •GROUT ~ILL

MtTAL FRAME

.....
11';'"ee
":I~~.....J...E

DOOR FRAME
O~ENING SI%!S

DOOR WIOTH ..ASONRY ope .
DI"ENSION ~IN, 01" , ' WI DT H

DOOR HEIGHT e'·e' & 7"0' PLUS

3/,: FOR DOOR CLEARANCE,

MASONRY OPENING HEI(;HTS
e'-e 3/ . ' AND 7"0 3/ . '

Cl) REQUIRES 12" IlLOCK

llASED ON .' MODULE

2 1.0. 2 1-0 3/,'

2"10' 3'-0 3/,' (I)

Fig. 12-14

Industry details for anchoring door frames to various wall conditions.
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JAMB ANCHORS

DOORS

357

CUT OFF STOPS

L.OOSE'T"
ANCHOR ---""\

CAUl.I<ING

~~.::.D.::.O.::.O.:..:R--l

Fig. 12-15

Manufacturer's details showing anchors and stops available on hollow metal door frames
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Description: Drainable
Material: Extruded Aluminum (Alloy 6063­

T5)
Mullion: VisibleMullion

Louver Depth: 6" (152.4 mm)
Blade Thickness: 0.081" (2.06 mm)

Frame Thickness: 0.081" (2.06 mm)
Blade Angle: 350

Standard Detail Drawing

View full image of drawing.

Download the CADfile. The
drawing is in AutoCAD
release 12format.

k6776.dwg(96 kb)

.......
E
E

{152.4mm}

SILL

Fig. 12-16

Detail from the manufacturer of walllouver for one type of louver among many available
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EXTERIOR
OPENING WIOlli
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ER&
ELDED TO
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WIDE.

AlUM SPLICE ANGLE
SHIPPED LOOSE NATURAL
MILL

#10 le 5/8"(15 .9 mm)LG SS INt
HEX HtAO S.M. SCREWS FOR
TEE STIFFENER

SPUCE CHANNEL IN
SIDE FRAME AXED TO
LOWER SECTiON

cup ANGLES AT HEAD AND SIU.
OF VERTICAL STIFFENER.

HORIZONTAL SECTION

INVISIBLE
HORIZONTAl JOINT

~
I<l:r
z
o

trl
1II

LOWER WIDlli
SECTION WIDT~ I SECTION W1Dlli

~6.3
1~~/4"(6.35 mm)

t BlADES
I ~

r~..,

'1'1 '1 I ! I J
I ! I

; J I I I J
I i I
I i Jl .

t--;-

-I- - -
VISIBLE t-

~r-

VERTICAL MULLION ALUM TEE STIFFEN
WITH "I" CONNECTOR BlADE BRACES W

CENTER LINE OF
OVER 72"(1.83 m)

'-

EXTRU. ALUM. TEE STIFFENER

"'---t-- BlADE BRACES (FOR SECTIONS WIDER THAN 72" (1.83m))

HEAD

CAULJ<ING AROUND
PERIMffiR OF
LOUVER NOT BY
A1ROLlTE.

Ir--r- SCREEN OPTIONAl

E
".t-E
'-11)
'-1')

.0
~----- ;;;:=r:======~

0::
o
ii:

~
4J

VERTICAL SECTION
NO SCALE

ALL-WELDED ASSEMBLY

Fig. 12-17

Wall louver details from another manufacturer show various views of the unit
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FOR DRAINS WITH TAPERED INSULATION AT DRAIN
SUMP GREATER THAN 3 IN. (8 cm) TO 1 HORIZONTAL FOOT (31 cm)

SURE-SEAL WATER
CUT-OFF MASTIC

CLAMPING RING
(BY OTHERS)

SURE-SEAL/BRITE - PLY
NON-REINFbRCED EPDM MEMBRANE

SURE-SEAL SEAM FASTENING
PLATE MAX. 12" (31 cm) O.C.
(SEE NOTE 7)

SURE-SEAL
IN-SEAM SEALANT

SURE-SEAL/
BRITE-PLY
SPLICING CEMENT

NOTES:

I. REINfORCED EPDU UOABRANE UUST BE
FASTENED WITH SEAU FASTENING PLATES NO UORE
THAN 12" (31 cm) ON CENTER WHEN THE TAPERED
INSULATION AT THE DRAIN SUUP IS GREATER THAN
3" (8 cm) TO THE HORIZONTAL fOOT (31 .cm),
CUT REINfORCED EPDM MEMBRANE EVEN WITH TOP
EDGE OF DRAIN SUUP.

WHEN TAPERED INSULATION AT THE DRAIN SUUP
IS LESS THAN 3" (B cm) TO THE HORIZONTAL FOOT
(31 cm) REfER TO DETAIL U-6-B.

2. USE NON-REINfORCED· EPDU UELlBRANE AS A
SURFACE SPLICE AND EXTEND INTO DRAIN CLALlPING
RING.

3. WHEN A SQUARE OR RECTANGULAR SECTION Of
NON-REINFORCED EPOLl LlELlBRANE IS USED AS A
SURFACE SPICE, ROUND THE CORNERS Of THE
NON-REINfORCED LlEUBRANE roa PROPER SPLICING.

4. LOCATE EDGE OF THE SURFACE SPLICE OUT OF
THE DRAIN SULlP AT LEAST 6" (15 .5 cm) IN ALL
DIRECTIONS ONTO THE HORIZONTAL UElABRANE.

5. INSULATION TAPER SHALL NOT BE STEEPER THAN
6" (15.5 cm) (VERTICAL) IN 12" (31 cm)
(HORIZONTAL).

6. ROOf DRAIN SIZE AND NUUBER Of DRAINS
SHALL BE IN ACCORDANCE WITH LOCAL CODES.

7. FASTENERS AND PLATES ARE REQUIRED FOR
IAECHANICALLY- FASTENED ROOFING SYSTEt.lS ONLY.

• FOR PROPER IN-SEAI.4 SEAlANT PLACEUENT REfER
TO DETAIL U-2-A.

Fig. 12-18

Roofing detail showing how manufacturer's system fits into roof drain unit
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4"

4"

Min. 2-1/411 eht mtl screws for
cleat-to-eabinet attachment;
as re uired for cleat-to-panel

Cabt back (captured)
or Paneling back

Attach to Cabinet
or Paneling
(use screws typ.)

Locking hanging cleats for
cabinets and/or paneling

Attach to wall/studs

Use min 2-1/2" #10
Sht Mtl screws in
studs and/or min. 16
gage mtl straps

Figure 1700-01 - Cabinetor PanelHanging

Min. 2-114" eht mtl screws for
cleat-to-cabinet attachment

Cabt back

Attach to Cabinet
(use glue and screw
through back into
cabinet top)
Beveled hanging cleats
for cabinets only (not
for paneling)
Attach to wall/studs

Use min 2-11211 #10
Sht Mtl screws in
studs and/or min.
16 gage mtl straps

Intedocking wood wallcleat
5y5tem.

1) Clea~ typically
con5tructed of panel
produet5.

2) Blocking typically
in5talled Py othere,

3 ) An In5trument ie
required for proper field
layout to level and plumb
panele, Shimeare inetalled
behind wall-mounted
mernbere,

4) Numberand placement
of cleate to be determined
in coneultatlon with
in5t allatlon team.

Dim. 13-19 mm (112 - 3/4")

Figure 1700-03 - Wood 1nterlock

Interlock ing extruded
alumlnum wall cleat 5y5tem.

1) Cleate typically
con5trueted of extruded
alumlnum.

2) Blocking typically
in5talled Py othere,

3) An In5tnJment le reqUired
for proper field layout to
level and plumbpanel5. Shim5
are In5talled behind wall­
mounted members,

4) Number and placement
of cleats to be determined
in coneultatlon with
in6tallation team.

I! Dim. approx. 6 mm (114")

Fig. 12-19
Alternate details for the mounting [hanging] of panels and/or cabinets
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EXTERIOR
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.~ [slope E;'- .~

- --
... .. ..- - -rig id metal panel at reveal -­

Insulated glass unit - -

slate wall - ­

2-hour rated separat ion wall - -

Fig. 12-20

Publicati on detail showing the closure between an solid end wall and a glazed wall of a building .

Note difference in level of information, and no dimensions, provided

occoustic ceiilg tPJ
J/4' pftIod _ • 15"o.c.

1 1/2"• 1 1/2"". ...
118' IM)

IbIocIr ... ptIfIlIItctJIIm

5/8" fir. rat )iOOd
anchor sdid to FRT blocmg Y OTHERS
comerbeod to bulkhead rJr1"

Fig. 12-21

Detail of manufacturer's mounting system for wall pan els
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Corrugated-metal roof over building
paper and radiant barrier roofing
system with sheathing __

- - -=--=-- Wood trim
.~

--- Blocking

Fascia- --
-,

-' - Wood rafter

-'--- Galvanized-sheet-metal flashing

Fig. 12-22
Stylized detail (from publication I relating insight to construction but not at a level that could be used by the trade workers on the job site .
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Abutment or Structural Expansion Joints

SIyIeF

H'\
W

see'oon

ucl.ind Exlurior Facade

CHAPTER'TWELVE- DETAILS BY OTHERS

Sealant Transition for
Abuhnent and Structural Joints

I Expand-O-G.rd

00
Section

Compresaiblo
or 0Iher Sealant

Curtain Wall to Dissimilar Material

Inle9'al lnno<
Barrier

1~rrmBacke<

~/~
Expaoo-().Gard
StyleF-S
For ConcaveInstallalion
on \IortJcal Joints 0Ye< 6- Wide

Fig. 12-23

Pictori al and detail views of various expansion joint systems [from manufactur er)
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.~

365

Fig. 12-24

Architect 's detail using note to call out the type and model of the light cove; not the best practice, as the product information is much bett er

contained in the specifications [note how "lost" information is in thi s view]
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.062 NEOPRENE
SHEET ADHERED
TOROOF SEALS

CHAPTERlWELVE - DETAILS BYOTHERS

~~~:"""-~.062 NEOPRENE
SHEET ADHERED
TOROOF SEALS

ROOF SEAL "CROSS"

ROOF SEAL "TEE"

Fig. 12-25
Manufacturer's isometric views of the joint cover details
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8'2~"RO4

8' 1 ~" TOT. FR.

%" %"
2' 1" FR.2' 1" FR. 3' 11" FR.

TYPE 12 FRAME
RADIUS = 29"

R.O. RADIUS = 54 ~"

.,
~

o
Cl:: ,......,

~
,....., 0
w

~; ,......,
r-, <0 0 CD

i--- o a:: ' Ul ~ I-
Cl::t- CD Zu, u.. -

Cl:: Z
: ::l I- :;:)

: .,
Z

'-'.,
~ald

~ :;:) a:::
~

v~ '-' u,
0 ~

"'" a:::in ':q- .v <0 in
Ul

u,
t-

in inz
2- ':q-

1641Cl 16410 I 1641EI

THUS

%" SPREAD BETWEEN WINDOW FRAMES, TYP.

SEE PAGE 2 FOR
CUSTOM-SHAPE UNIT
DIMENSIONS

+1 ~AnON, OPEN ~O L1~NG ROOM
PDa ITEM #: 641

Composite ID Unit ID Product Code

A 641A DCCCMFXZC1

A 6418 DCCCMFXZC1

A 641C DCCCMFX2Z1

A 641D OCCCMFX121

A 641E OCCCMFX3Z1

Fig. 12-26

Portion of shop drawing for a custom made residential window un it
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1/2' SHEE TROCK BR~UM
PANELS r IRECODE C CORE OR
II'lPERIAL t1RECOlfE C GYPSUI'l
BASE AND VE1ER t1NISH

I ' SHEEtRDK BRAND GYPSUI'l
LINER PAN S

USG src J-RUNNER OR
C-STUD

USG sr EL C-H STUD

I
I

\

-

\
\

\

I
I

J
/

-- ----
Fig. 12-27

Product manufacturer's detail of gypsum board partition intersection

~~

-~
GYPSU WAllBOARD, STEEL STUDS,

INERAL ABER INSULATION, CEMENTITIOUS BACKER UNrr

One layer1/,' proprietary type X gypsumwallboardor veneer base appI ed parallel to
ONE SIDE of 3"/, ' 25 gage steel studs 16" O.C. with 11/. ' Type S drywall screws8'
o.c. at vertical joints and 12"O.C. to Intermediate studs. 3' mineral fiber Insulation
batts, 2.5 pcf, In stud space.

OPPOSITE SIDE: One layer 1/2' proprietary cernentltlous backer units applied parallel or
at right angles to studs with 11' . ' Type S wafer head screws8' e.e,

Vertical joints staggered 16' on oppositesides. (NLB)

PROPRIETARY GYPSUM BOARD
NatlonaIGypsum Company ,/, ' Gold B<lnde Brand ARE-SHIEL£>e

GypsumWallboard

ThIckness:
Umltlng Helght
Approx. Weght
Are Test:

SoundTest:

~/.'

Refer 10manufacturer
6psf
rrs J99-04001, 11·16-98 &
2·5-99,
rrs Design NGCNIA 60-01
NGC 2099015, 6-19-99

Fig. 12-28

Detail of fire-rated partition construction, from industry association source; one of several options available to design professionals for their

selection.
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Design No. U332
Bearing Wall Rating- 1 Hr.

NonbearingWall Rating- 2 Hr.
Finish Rating - 23 Min.

Load Restricted for Canadian Applications - See Guide BXUV7

1. Wood Studs - Nominal 2 by 4 in. spaced16in. OC effectively fir­
estopped.

2. Gypsum Board" - AnyClassified for Fire Resistance 5/8 in. thick
wallboard applied horizontally 01 vertically, with beveled, square or
taperededges. Wallboard nailed to studs and plates with Bd coated
nails spaced 8 in. OC. All joints staggered 2 Et with joints on opposite
side of wall.
When used in widths other than 48 in., gypsum board to be installed
horizontally.
See Gypsum Board (CKNX) Category for names of manufacturers.

2A. Gypsum Board" - (As an Alternate to Item2) - 5/8 in. thick applied
eitherhorizontally or vertically. Inner layers fastened to framing with
1-1/4in. long Type W coarse thread gypsumpanel steel screws spaced
a max 8 in. OC, with last screw 1 in. from edge of board. When used in
widths other than 48 in., gypsum board to be installed horizontally. All
joints in face layers staggered with joints in base layers. Joints of each
base layer offset with joints of base layeron opposite side.

AMERICAN GYPSUM CO-Type AG-C.
3. Spray-Applied Fire Resistive Materials" - Sprayed with Type A-23

Adhesive in accordance with application instructions. The material is
sprayed to completely fill the stud cavity. Forwall assemblies havinga
me ratin~ of 1 hr, the fiber thickness may be reduced to 2 in. Minimum
dry density of 12.0 pd. Formethod of density determination, refer to
Design Information Section.

AMERICAN SPRAYED FIBERS INC-Type DDM.
4. Nails- 8d coated, 2-3/8 in. long. 0.113 in. shank diameter 1/4 in.

diameter heads, spaced 8 in. OC.
5. Joints and Nailheads- (Not shown) - Wallboard joints covered with

tape andJ'oint compound. Nailheads covered with jointcompound.
6. Wall an Partition Facings and Accessories" - (NotShown) ­

(optional) - In lieu of Item5 used to cover all wallboard joints and
nail heads.

DWC L L C- "OneStep Above DrywaIl Compound"
"Bearing the ULClassification Mark

369

Fig. 12-29

Detail showing construction used in a test panel, by a testing agency, and which successfully passed the test. Assigned rating is reliable infor­

mation that design professionals can rely on for building cod e compliance [provided con struction used match es this information]
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EPILOGUE
AFINALWORD

Everystudent who enters a school of architecture or enginee­
ring wants to be an important and famed architect or engine­
er- few succeed! The lack of success is not a measure of their
talent but rather it serves to show how the number of big name,
renowned "starchitects" and celebrated engineers there are at
anyone time in the world, and the thousands of those profes­
sionals who also are actively practicing - only in other aspects.

No example of architecture or structural prowess is accomplis­
hed via design sketch to finished project! None succeed wi­
thout a supporting cast of architects and other staffers who are
capable of converting the first brilliance of the design concept
into a buildable, enduring and stable building. There are those
- in fact many of these- who revel in detailing and concocting
ways for building the nuances of the design; how to accom­
plish the revolutionary look of the final project, on an item by
item basis. They also practice architecture who do the detai­
ling! That chore is not, should never be conceived as, or relega­
ted to lower end of junior staffers in the context of busy work
or information not all that consequential to the project work.

In September, 2001, the Twin Towers of the World Trade Cen­
ter, in New York City, were attacked by terrorists. Each tower
was struck by a hi-jacked commercial airliner, directed into the
buildings by the terrorists on board and piloting the planes .
Just an hour later, both towers [Ito-stories each] collapsed, in
a "pancake" fashion, killing just fewer than 3,000 people, in­
cluding several hundred fire-responding emergency personnel.

It is interesting to note, for comparison purposes, that in 1945,
the Empire State Building in New York City was struck by a
World War 11 bomber, a B-25.The building withstood that acci­
dent [the plane was landing in a dense Saturday morning fog],
There was limited lost of life, [the incident occurred on a Satur­
day] and the building was restored, and repaired- and of course
remains in operation today. Mainly this can be attributed to a
slower, lighter plane, less fuel on board, and the heavy masonry
construction- as well as to a low number ofoccupants.

The Trade Center Towers, however, were devastated and both
collapsed, as did several other buildings in the surrounding
complex [hit, damaged and weakened by falling debris from
the towers]. The lost of life was horrendous. This was not, ho­
wever, a "construction accident or incident". Neither was it a
"design failure"- nor a "detailing failure".

EPILOGUE

But for the sake of a review we offer the following analysis
[from various sourcesI from the days immediately after the at­
tack. They serve to show, very distinctly, how the design, engi­
neering and construction was approached, and how, indeed,
they might well have withstood even the impact of the planes
under slightly different circumstances .

Tragically, the Trade Center towers were hit by fast moving,
heavy commercial airliners, fully loaded with fuel. The basic
construction of the towers, even though fully capable of with­
standing a bomb [like that which exploded in one of the base­
ments in 1993] and other major weather related incidents,
was not able to withstand the extremes of both the aircraft in­
trusion on the structural system, and resulting conflagration.
Just as things evolved greatly between 1933 when the Empire
State was erected, and the plane accident in 1945, so too major
changes occurred between 1971-3 and 2001- the life span of
the towers. The message here is that in-place construction by
its very nature is static, not evolutionary, and can be effected,
and even destroyed by factors which do evolve, unfortunately
in very threatening, and increasingly dangerous ways.

While these incidents are comparable, in part, they both are
a tribute to the collective effort of construction designers and
builders- and to the attention paid to detailing the construc­
tion, within the context of the expertise and knowledge availa­
ble at their time of design!

Project Facts:
The World Trade Center, New York, New York; Built 1970 ­
1977 Minoru Yamaski & Associates, Architect, with Emery
Roth and Sons.

The World Trade Center consisted of two 1l0-story buildings
[known as the "TwinTowers"] and five smaller buildings. The
buildings were light, economical structures designed to keep
the wind bracing on the outside surfaces.

Architect Minoru Yamasakistudied over a hundred models be­
fore adopting the twin tower plan. Plans for a single tower were
rejected because the size was cumbersome and impractical.
Plans for several towers "looked too much like a housing pro­
ject," Yamasaki said. The final design was exquisite in its re­
fined elegance and in its innovative structural design ­
obviously reflect in the detailing for both.
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The World Trade Center Towers were among the tallest
buildings in the world;

• Tower One was 1,368 feet (414 meters) tall
Tower Two was 1,362 feet (412 meters) tall

• TheTower facades were constructed of aluminum
and steel lattice

• The Tower floors were prefabricated trussed steel,
33 inches deep

• The Towers used tube construction with closely spaced
columns and beams on theouter walls.

• There were no interior columns in theTower office spaces

• TheTowers rested onsolid bedrock. Thefoundations
extended more than 70 feet below ground.

• More than 1.2 million cubic yards of earth and rock were
excavated to make way for the World Trade Center. The
excavated material was placed in the Hudson River to cre­
ate 23.5 acres of newland deeded to the City of New York.
This landfill area is now Battery Park City.

• Contained nine million square feet of office space.

• Each tower contained 104 passenger elevators

• Each tower had21,800windows.

• About 50,000 people worked in the
World Trade Center complex

• More than200,000 tons of steel- far more than the
amount required for theconstruction of the Verrazano
arrows Bridge - was used in the World Trade Center's
construction.

• The425,000 cubic yards of concrete used in building the
World Trade Center; enough to build a five-foot wide side
walk from New York Cityto Washington, D.e.

• At peak periods of construction, some 3,500 workers
were on thesitedaily.

• There are 43,600 windows in the Twin Towers with
over 600,000 square feet ofglass window area cleaned
byautomatic window washing machines traveling
onstainless steel. tracks.
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• With 60,000 tons of cooling capacity, the World Trade
Center's refrigeration plant was the largest in the world.

• The 360-foot television mast atop One World Trade
Centersupports 10 main television antennas, numerous
auxiliary antennas and a master FM antenna. Transmis­
sions from the mast began in June, 1980. Ten television
stations in the metropolitan area, including all the major
networks, broadcast from the mast. In addition, sixstations
broadcast high-definition, digital television from the
World Trade Center.

• The Tower's sky-lobby elevator systems separate express
from local runs. There were 239 elevators and 71 escala­
tors in thefour buildings operated by thePort Authority at
thecomplex. Thesky lobby express elevators are capable
of carrying 55 people/lO,OOO pound capacity, at speeds of
27 feet per second.

Why is this discussion part of a book on detailing?

The answer is that while every project is not "jewel-like" in the
Yamasaki tradition, there are inherent relationships in every
project which function like jewels in a watch- they are honed,
matched, coordinated, related and functionally interrelated.
In addition, every project must be strong enough to withstand
the prevailing conditions surrounding it.

How do they get that way? Through the details produced by
the design professional! Those buildings served well and quite
reliably during their life span, and posed no threat. Only an
unthinkable act brought their end.

But, think for a moment, how many thousands of details were
required to depict the construction, and appurtenances of the
buildings!

It's that simple.

While the World Trade Center's exterior motif was Yamasaki's
"jewel of jewels", the structure and the details of construction
supported, contributed to, and functioned to allow the towers
to exist and serve as they did . So impressive were these details,
for the most part unseen, that the buildings were ravaged and
destroyed only by the most extraordinary of attacks, and of
unfathomable proportions.

Everylife lost will be eternally mourned.
But the thousands of lives saved are a tribute to the wonder­
fully innovative design, the superior structural prowess- and
yes, the details of all of the construction.
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APPENDIX A

Excerpt from Speech by Professor Edward AlIen on the oc­
casion of being awarded the 2005 Topaz Medal by the AlA:
March 4, 2005

"I believe that almost all students of architecture enter school
wanting toacquire a broad technical competence in structures,
materials and methods of construction, and environmental
control systems forbuildings. They want to learn to design ele­
gant structures like those of Santiago Calatrava. They want
to learn to use materials as creatively as Renzo Piano. They
want to become masters of daylighting and natural heating
and cooling.

By the end of their first year, we have educated thisdesire out
of them. By the end of their first year, they believe that studio
is all important, and technical classes are not.
Making Technical Subjects Irrelevant and Unattractive

How dowedothis? How dowe destroy students' desire to learn
the technology of architecture?Letme count the ways.

1. Wesetupourcurricula based on thefuzzy, fallacious notion
that architecture is a combination of art and science; we slice
the curricula neatly into two widely separated parts - art and
science. The art we call "design," even though art and design
are not synonymous. The science we call "technology," even
though science and technology are not synonymous. We teach
"design" in a studio, which makes sense; studio is thebest place
to teach design . We teach "technology" in a classroom, which
makes nosense because technology is the design of useful things
and is most naturally taught in a studio format.

2. Having erroneously divided the curriculum anddecreed that
technical courses be taught in a classroom format, we have
decided which technical subjects to teach. Among themembers
of building professionals assembled todesign a major building,
the architect is expected to be the expert in just one technical
area - detailing: detailing the building envelope, detailing in­
teriors.

Detailing is the architect's sole means of turning dreams into
builtreality, the language bywhichweinstruct workers on how
toassemble a building toachieve the desired result. Skill in de­
tailing is also the architect's best insurance against being sued
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for buildings that leak, crack, or otherwise misbehave. Do we
design ourcurricula to feature courses in the theory and prac­
tice of detailing? We do not. Few teach detailing in any orga­
nized way. NAAB says nothing about teaching detailing. We
spend so much time teaching ourstudents about the technical
specialties of other professions, there's no time left to teach the
specialty of ourown. So we teach courses in structures, HVAC,
acoustics, illumination - but not in detailing.

3. Having decided not to teach detailing, we then determined
what toteach in each technicalsubject. For example, if wemake
a list of all thesteps in designing the load-bearing structure of
a major building, it will include explorations of site and soil
conditions, choosing a structural material and a gravity-load
framing system, laying out the framing system, adjusting the
fram ingandfloor plans tofit oneanother, designing anddeplo­
ying a lateral load-resisting system, shaping long-span compon­
ents, looking foropportunities to exploit thestructural elements
for architectural effect, detailing the structure, and checking
assumed member sizes using mathematics to determine their
adequacy. There isjustonestep in which thearchitect is almost
never involved: checking member sizes using mathematics. Do
we teach all theother steps? Wedo not. Instead we teach only
the mathematics of checking membersizes. Thesaddest aspect
is that force-feeding structural mathematics for the required
number of terms turns off students of structures forever and
still doesn 't give them an arsenalof mathematical techniques
sufficient todoa completejob of engineering a major structure.

To summarize: Based on a misconception of whatarchitecture
is, we have wrongly divided the curriculum into "design" and
"technology." We have settled on the wrong technical areas to
emphasize in our teaching. Within these areas, we teach the
wrong stuff. Kafka could not have planned a more frustrating,
ludicrous curriculum. It is no surprise that most students dis­
like most technical courses. They quickly lose their desire to
become technically adept. to possess the skill of Calatrava and
of Piano. It's a great loss, both to the studentsand tosociety.

Making Technical CoursesRelevant and Attractive

What can bedone about this situation? The Kafka-esque cur­
riculum has accreted over an extended period into a rigid,
unyielding structure. It is deeply embedded in the culture of
the ARE and the requirements of NAAB. It is ossified in the
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composition and preferences of thefaculty members who teach
technology at each school, most of whom are t7ying sincerely to
do a good job, but who are not eager to change the way their
subjects always have been taught.

We need torealize thatarchitecture is neither art norscience­
it is in a third realm of intellectual endeavor called design who­
segoal is to produce products to solve human problems, whose
methods involve finding good-enough solutions to problems
for which there is no best solution, but manythat will suffice,
anyone of which might bedeveloped intoan inspired piece of
artisanry. The designer synthesizes and represents a potential
solution, then applies simple tests and critical evaluations to
determine whether it is good enough. This cycle of synthesis
and analysis is repeated innumerable times, exploring newpa­
ths, re-exploring old ones, combining, discarding, andadapting
untila sufficiently good solution has been reached.

Allofarchitecture iscreated bythis method, including thetech­
nical subsystems of buildings.

If the technical systems of buildings must be designed, then
technical courses ought to be taught as design courses, pre­
ferably in a studio format. Themost important principle is that
mathematics and science should play supporting, not starring,
roles. Math andscience cannot generate good forms for things,
they can only serve in the analytical phases of the design pro­
cess to test proposed forms forconformation to the project's cri­
teria. Students should design structures in every term of study,
including the first. Qve Arup, one of the greatest structural
engineers of the twentieth century said, "[Structural] design
is nota science; it isa creative activity, involving imagination,
intuition, anddeliberate choice." The extent towhich we teach
creative activity, imagination, intuition, and deliberate choice
in ourstructures classes is a measure of the appropriateness of
our teaching.

It's important to show and discuss actual projects in technical
classes, especially buildings thatyou have designed andbuilt. Stu­
dents appreciate learning the thoughts and intentions thatwent
into a project, how these were translated into materials, details,
and structure, what went wrong, what went right, and how a
given result was achieved. They can visualize themselves in the
same situations and say to themselves, "Yeah, I could do that."
The technical curriculum should emphasize detailing in both
structures and materials classes, for the reasons given earlier. It's
good to show students how an inspired detail-such as theopen
connection in Fay lones'Thorncrown Chapel or the multiple co­
lumns in Helmut lahn's United Airlines Terminal - can make
thedifference between a good building anda great one.
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Creating Magic

The most important thingabout building technology is how to
use it to create architectural magic. We may beable to visua­
lize magic, but unless we have the ability to use materials and
structure to make the magic real, we will fail toproduce archi­
tecture. That's the major reason thatgood technology teaching
is so important.

The biggest mistake we've made in ourschools is to divide the
architectural curriculum into "design" and "building techno­
logy, " leaving a huge gulf between the two. Architecture is all
one thing. Space, form, materials, structure, details, and en­
vironmental control systems all have roles in the making of a
magical building. All must be designed, and all are designed
by the same process. Therefore, for thesake of ourstudents, we
must learn to teach technology as design.

Edward Allen, FAIA
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APPENDIXB
COMMON CONSTRUCTION
ABBREVIATIONS

Following are construction abbreviations commonly used
on drawings land details] collected from various sources and
are not universally used or required . For more current infor­
mation refer to Module 5 - Terms and Abbreviations of the
Uniform Drawing System (UDS) of the U. S. National CAD
Standard (NCS) for more complete listing of terms and abbre­
viations. More information about the NCS can be found on
the CSIwebsite under Standards and Formats.

A Area, Ampere; Acre; Alcove; Compressed Air Line
AB Anchor Bolt; Asbestos Board
ABV Above
AC Air Conditioning, Alternating Current, Acoustical
ACC Access
ACF Architectural Concrete Finish
ACFL Access Floor
ACI. American Concrete Institute
ACL Across the Line
ACOUST Acoustical
ACPL Acoustical Plaster
ACR Acrylic
ACST Acoustic
ACT Acoustical Tile; Actual
AD Access Door, Area Drain
ADA Americans with Disabilities Act of 1992
ADAAG Americans with Disabilities Act
.................................................... Architectural Guidelines
ADD Addendum; Addition
ADDL. Additional
ADH Adhesive
AD] Adjust, Adjustable, Adjacent
AF Above the Floor
AFF Above Finished Floor
AGA American Gas Association
AGG Aggregate
AGGR Aggregate
AlA American Institute of Architects
AIC Amperes Interrupting Circuit
AIEE.. American Institute of Electrical Engineers
AISC. American Institute of Steel Construction
AL Aluminum
ALM Alarm
ALT Alternate, Alteration; Altitude
ALUM Aluminum
ALS Ambient
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AMP Ampere, Ampacity
AMPY Ampere
AMT Amount
AN Anode
ANCH Anchor, Anchorage
ANN Annunciator
ANOD Anodized
ANT .................................................................. Antenna
AP Access Panel
APPD Approved
APPROX Approximate
APRVD Approved
APT Apartment
APX Approximate
AR AcidResisting
ARCH Architect, Architectural
ARS Asbestos RoofShingles
AS Acoustic Sealant
ASB Asbestos
ASC Above Suspended Ceiling
ASCE American Society of Civil Engineers
ASME American Society of Mechanical Engineers
ASPH Asphalt
ASSEM Assemble
ASSOC Association; Associate
ASSY Assembly
ASTM American Society for Testing and Materials
AT.......................................... Acoustical Tile; Asphalt Tile
ATC Acoustical TileCeiling
ATfEN Attenuation
ATM Atmospheric
AUTH Authorized
AUro......... ..................................................... Automatic
AVG Average
AW AcidWaste
AWG American Wire Gauge
AWS American Welding Society
AWWA American Water Works Association
AX Axis
B Boiler, Bathroom, Bidet
B TO B Back to Back
B & B.......................... Balled and Burlapped, Bell and Bell
B & F Bell and Flange
B & S Bell and Spigot, Brown & Sharp
BI ···· Bottom (of)
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BBD Bulletin Board
BA.................................................................. Bulb Angle
BAL Balance, Ballast
BAF Baffle
BB............................... ......... Ball Bearing" Bulletin Board
BBL Barrel
BC Broom Closet
BD Board, Blow Down (pipe)
BDL. Bundle
BDY.............................................................. .... Boundary
BDRM Bedroom
BEL Below
BET Between
BETW Between
BEV Bevel
BF Board Foot, Back Face, Bottom Face,
...................................................... Both Faces, Boiler Feed
BG Bag (e.g. of cement)
BHP Brake Horsepower
BHD Bulkhead
BIT Bituminous
BJF Bituminous Joint Filler
BKR Breaker
BL Base Line, Building Line
BLDG Building
BLK Block
BLKG Blocking
BLO Blower
BLR Boiler
BLT.. Borrowed Lite, Bullet Tips (Hinges)
BLY-IN Built-In
BM..................................................... Beam, Bench Mark
BMT Butyl Mastic Tape Sealant
BN Bullnose
BNDG Bending (re-bars)
BNT Bent
BO Blow Off
BOT Bottom
BP........................................ Base Plate, Blueprint, Bypass
BPL Bearing Plate
BR............................. Bedroom, Brass, Boiler Room Branch
BRDG Bridge, Bridging
BRG Bearing
BRK Brick
BRKR................................................................... Breaker
BRKT................................................................... Bracket
BRS Butyl Rubber Sealant, Brass
BRZ Bronze
BRZG Brazing
BS Both Sides, Bachsei, Bluestone
BSMT.............................................................. . Basement
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BT Bathtub, Bolt
BTR Better
BTU................................................ British Thermal Units
BTUH British Thermal Units perHour
BUR Built-up Roof
BUZ Buzzer
BV............................................................. Butterfly Valve
BVL Bevelled
BW Both Ways
BWV Back Water Valve
BYP By Pass
C Courses, Curb, Channel, Degrees Celsius, Clock Outlet
C/C Center to Center
C TO C Center to Center
CA........................................... Compressed Air
CAB Cabinet
CAD............... Cadmium, Computer-Aided Drafting
CAIS Caisson
CAP................................................................... Capacity
CAR Carpet
CARP Carpenter
CAT Catalog
CAV Cavity
CB................................. Catch Basin, Cast Brass, Coal Bin
CBX Cast BoxStrike
CC Cubic Centimeter
CCT Circuit
CCW Counter Clockwise
CCTV Closed Circuit TV
CD Cold Drawn, Cadmium
CDS Cold Drawn Steel
CEL Cellar
CEM Cement
CEM AB Cement Asbestos Board
Cem P............................. .................. Cement Water Paint
CER Ceramic
CF. .............. ........... .. ...... CubicFeet
CFL Counterflashing
CFM CubicFeet per Minute
CFS Cubic Feet perSecond
CFT....................... ............. Cubic Foot
CG Corner Guard
CH Coat Hook
CHB ChalkBoard
CHR Chilled Water Return
CHAM Chamfer
CHAN Channel
CHBD Chalkboard
CHS .. Chilled Water Supply
C.I Cast Iron
Cl Cast Iron
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CIP....................................... Cast Iron Pipe, Cast-in-Place
CIR............................................... Circle, Circular, Circuit
CIRC Circumference
CISP Cast Iron Soil/sewer Pipe
CITG Clear InsulatingTempered Class
Cl Control loint
CIF Cork loini Filler
CKT...................................................................... Circuit
CL...... Centerline, Clearance, Closing, Closure, Class, Closet
CLC..................................................................... Ceiling
CLKC Caulking
CLL................................................... Contract Limit Line
CLO Closet
CLP Clamp
CLR Clear
CLR OPC Clear Opening
CLS : Closure
CM Center Matched, Construction Manager
CMP............. Corrugated MetalPipe
CMT................................................. Ceramic Mosaic Tile
CMU Concrete Masonry Unit
CMUP Concrete MasonryUnit Painted
CND Condition, Conduit
CNDS............................................................ Condensate
CNTR...................................................... Center, Counter
CNVR Conveyor
COAX Coaxial
C.O Cased Opening
CO .............. Company, Cleanout, Cased Opening, Cut Out
COEF Coefficient
COL Column
COM Common
COMB...................................... Combination, Combustion
COML.......................................................... Commercial
COMM ED Commonwealth Edison
COMP Composition, Compressed
COMPO Composition
COMPT Compartment
CONC............................................................... Concrete
CONCP................................................. Concrete Painted
COND.......................... Condenser, Conduit
CONN....... Connection
CONST Construction
CONSTR Construction
CONT Continuous, Continue, Control
CONTR Contractor
CONV Convector, Convenience
COP Copper
COR Corner, Corridor
CORR Corridor, Corrugate
COV Cover
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CPE ............................................ Chlorinated Polyethylene
CPL.......................................................... Cement Plaster
CPP.............................................. Cement Plaster Painted
CPR Copper
CPT Carpet
CR Chromium (plated), Curtain Rod
CRPT.................................................................... Carpet
CRS............................................ Course, Cold Rolled Steel
CS.............................. Countersink, Cast Steel, Cast Stone,
................................................~ Commercial Standard
CSC Casing
CSK........ Countersink
CSMT Casement
CSN Caisson
CSS Countersunk Screw
CSTG Casting
CT...................................... Ceramic Tile, CorkTile,
CTD Coated
CTR Center, Counter
CfSC.... ........... Communications Systems Terminal Cabinet
CfS K Countersunk
CTWT Counterweight
CU Copper, Cubic, Coefficient of Utilization
CU. FT. Cubic Feet
CU. YD. Cubic Yard
CUR Current
CV................................................................ Check Valve
CW Clockwise, Cold Water
CWP Circulating WaterPump
CWR Condensate Waste Return
CWS Condensate Waste Supply
CY Cubic Yard. Cycle
CYL ........... Cylinder
CYL L ........... CylinderLock
D Deep, Depth, Drop, Drain
D & M Dressed & Matched
DA Double Acting
DB Decibel
DBL. Double
DC Direct Current
DD Driveway Drain, Deck Drain
DEC Degree
DECC Degree Celcius
DECF Degree Farenheit
DEMO Demolition
DEP Depressed
DEPT Department
DET. Detail
DF Drinking Fountain
DH Double Hung
DIAC Diagonal
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DIA Diameter
DIFF Diffuser
DIM... ............................................................ Dimension
DISL. Disposal
DISP Dispenser
DIV Division
DL.................. ................................................ Dead Load
DMH Drop Manhole
DMT Demountable
DN Down
DO Ditto, or Door Opening
DP Dampproojing, Dew Point, Distribution Panel
DPR Damper
DR Door, Drain, DiningRoom
DS Doumspout, Disconnect Switch, Door Switch
DSP Dry Standpipe
DT Drain Tile
DTL Detail
DVTL. Dovetail
DW Dumbwaiter, Distilled Water
DWG Drawing
DWGS Drawings
DWL Dowel
DWP Drywall, Painted
DWR Drawer
DS Downspout
DSP Dry Standpipe
DX Direct Expansion, Duplex
E East, Enamel, Exhaust
E TO E End to End
EA Each
EB Expansion Bolt
EC Exposed Construction
ECP.................. ................... Exposed Construction Painted
EE Each End
EF Each Face
EFTS............ Expanding Foam Tape Sealant
EG Edge Grain
EIFS Exterior Insulation and Finish System
Ej Expansion Joint
EjECT Ejector
EL Elevation, Elevator
ELB Elbow
ELECT......... ..... . Electrical
ELEV .. Elevator, Elevation
ELP Emergency Lighting Panel
EM Emergency
EMER .. Emergency
ENAM Enamel
ENCL ............................................................... Enclosure
ENGR Engineer
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ENT................................................................... Entrance
ENTR Entrance
EP Electrical Panelboard, Explosion Proof
EPDM Ethylene Propylene DieneMonomer
EPJF Expanded Polyethelene joint Filler
EQ Equal
EQPT Equipment
EQUIP Equipment
ERP Emergency Receptacle Panel
ESC................................................................... Escalator
EST. .................................................................. Estimate
EVAP Evaporator
EW Each Way
EWe. ............................................... Electric Water Cooler
EW & C..................... Electric Wiringand Communication
EWH Electric Water Heater
EX ........................................... Exposed Construction, Exit
EXC Excavate
EXCAV.... Excavate
EXEC Executive
EXG............... Existing
EXH Exhaust
EXH AIR Exhaust Air
EXIST Existing
EXP Expansion, Exposed
EXPN Expansion
EXPP Existing Patched and Painted
EXS Extra Strong
EXT Exterior, Extinguish
EXTR Extrude
F Degrees Fahrenheit, Fuse
F ID F.................................. ....................... . Face to Face
FA Fire Alarm, Fresh Air
FAB Fabricate
FABR Fabricate
FACP Fire Alarm Control Panel
FAG Fire Alarm Gong
FAO Finish All Over
FAR ........................................................ Floor Area Ratio
FAST...... Fastener, Fasten
FB Flat Bar, Face Brick, Floor Box
FBD Fiberboard
FBM Foot Board Measure
FBP Fabric Panel
FBRK Fire Brick
FC File Cabinet, Foot Candle, Fault Current
FD Floor drain
FDC Fire Department Connection
FDN Foundation
FE Fire Extinguisher
FEC. .......................................... Fire Extinguisher Cabinet
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FF. Finished Floor, Factory Finish
FFE.............................................. Finished Floor Elevation
FF&E Fixtures, Furnishings & Equipment
FFL.... ................................................. Finished Floor Line
FGL ........................................................ .......... Fiberglass
FGR Fiberglass reinforced
FH Flat Head, Fire Hose
FHC Fire Hose Cabinet
FHMS.. Flat headmachine screw
FHR Fire Hose Rack
FHS Pite Hose Station
FHWS Flat Head Wood Screw
FHY............................................................. Fire Hydrant
FIL Fillet
FIN Finish, finished
FITG .................... ................................................. Fitting
FIX Fixture
FIXT Fixture
FLASH Flashing
FLG.................................................................... Flooring
FLEX Flexible
FLG Flange, Flashing, Flooring
FLR Floor
FLUOR Fluorescent
FLX Flexible
FM Fire Main, Factory Mutual Company
FND Feminine Napkin Dispenser, Foundation
Fa Finished Opening
FOB Free On Board
FOC Face of Concrete
FOF Face of Finish
FOS Face of Studs
FP Fireproof
FPL.. .................................................................. Fireplace
FPM Feet perminute
FPRF Fireproof
FR Frame, Front, Fire Riser
FRG Forged
FRM Frame
FRPF Fireproof
FRY Fire Retardant
FS Full Size, Federal Standards, Fused Switch
FSCW Flush Solid Core Wood
FT Foot, Feet, Fully Tempered
FTG Footing, Fitting
FUR Furred
FURN Furnish, Furniture
FURR Furring
FUT Future
FVC..................................................... Fire Valve Cabinet
G.............................................. Gas, Girder, Gutter, Gram
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GA............................................................... Gauge, Gage
GAGE Gauge
GAL. Gallon
GALV Galvanized
GB.................. Grab Bar, Glass Block, Gypsum Board
GC General Contractor
GCMU.. .................... ......... Glazed Concrete Masonry Unit
GD Guard, Grade, Gutter Drain
GEN. General, Generator
GENL General
GF Ground Face
GFCI Ground Fault Circuit Interrupted
GFCMU Ground-face Concrete Masonry Unit
GH Ground Fault Interrupted
GFRC Glass Fiber ReinforcedConcrete
GI Galvanized Iron
GIT............................. ......................................... Gasket
GL Glass
GL BLK...................................................... .... Glass Block
GLULAM Glued-laminated
GMU Glazed Masonry Unit
GND Ground
GOVT........................................................... Government
GP Galvanized Pipe
GPDW Gypsum Drywall
GPH Gallons Per Hour
GPL Gypsum Lath
GPM. Gallons Per Minute
GPP Gypsum Plaster Painted
GPPL Gypsum Plaster
GR.................................................. Grade, Grille, Granite
GRAN................................................... Granular, Granite
GRNO Ground
GRTG Grating
GSS Galvanized Sheet Steel
GSU Glazed Structural Unit
GT Grout
GVA.................... .................... Gate Valve
GVL Gravel
GyP Gypsum
GYP BD Gypsum Board
H , High
HA Hectare
HB Hose Bib
HBO Hardboard
He Hollow Core, Handicapped (bettercalled Accessible")
HCT Hollow Clay Tile
HO Head, Heavy Duty
HOCP Handicapped (bettercalled "Accessible")
HDR Header
HOWO Hardwood
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HDWE Hardware
HEX.................................................. ............. Hexagonal
HGR Hanger
HGT Height
HH Handhole
HHMB Hex Head Machine Bolt
HK Hook or Hooks
HKD Hooked (re-bars)
HM Hollow Metal
HMP Hollow Metal, Painted
HNCG Hollow Neoprene Compression Gasket
HOR...................... Horizontal
HORIZ Horizontal
HOSP Hospital
HP.. High Point, High Pressure, Horse Power
HR Hour
HRS Hot Rolled Steel, Hours
HS HeatStrengthened
HSG Housing
HT.. Height, Heat, High Tension Duct
HTG Heating
HTR Heater
HTW High Temperature Water
HV High Voltage
HVAC Heating, Ventilating & Air Conditioning
HVY Heavy
HW Hot Water, Heavy Wall
HWC Hot Water Circulating, Heavy Wall Conduit
HWD Hardwood
HWH Hot Water Heater
HWR Hot Water Recirculating Return
HWS Hot WaterSupply
HWY Highway
HyD Hydraulic
HyDRO Hydrostatic
HZ Hertz (Cycles Per Second)
I ................................................. Iron, Current (electrical)
ID Inside Diameter
lE InvertElevation
ILK Interlock
IMH Inlet Manhole
IN Inch
INC Incandescent
INCAND Incandescent
INCIN Incinerator
INCL Incline, Include
INCR Increase
INFO Information
INS Insulate, Insulation
INSP Inspect
INSTL. Install

379

INSUL Insulation
INT Interior, Internal
INTERM ; Intermediate
INTL International
INTM Intermediate
INV Invert
IP Iron Pipe
IPS Iron Pipe Size
IW Indirect Waste
f foist
f-BOX function Box
fAN lanitot
fB function Box
fC lanitot's Closet
fCT ~ ..; function
fF loint Filler
fST foist
fT loint
K Kilopound (1000 pounds), Kelvin (temperature)
KAL. ....... .................... ...................................... Kalamein
KCP.............................................. Keene's Cement Plaster
KD Knocked-down, Kiln-dried
KG Kilogram
KIP Kilopound (1000 pounds)
KIT Kitchen
KM Kilometer
KO Knockout
KP Kickplate
KPL Kickplate
KS Kitchen Sink
KVA Kilovolt-Ampere
KW Kilowatt
KWH..................... .................................... Kilowatt Hour
KWHR Kilowatt Hour
L Angle, Left, Length, Lighting Panel, Long, Line
LA Landscape Architect, Lightning Arrester
LAB ........ ... Laboratory, Labor
LAD Ladder
LAM Laminate, Laminated
LAT........... ............. . . .... Lateral
LAV Lavatory
LB Pound (weight), Lag Bolt
LBL Label
LBR Lumber
LC Light Control, Lead Covered
LCL Linen Closet
LD Leader Drain
LH Left Hand
LIB Library
LIBR Library
LIN Linear
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LINO Linoleum
LIQ Liquid
LKR Locker
LL. .................................................................... Live Load
LMS Limestone
LN Length
LNDG Landing
LNTL Lintel
LOC Locate
LOCS Locations
LP Low Point, Low Pressure, Lighting Panel, Light Proof
LR Living Room
LS............................................... Limestone, Loud Speaker
LT.. Light, Low Tension Duct, Laundry Tray
LTG Lighting
LTL Lintel
LTWT ........................................................... Lightweight
LV Low Voltage
LVR Louver
LW.............................................................. Light Weight
LWC Light Weight Concrete
LWDP.................... .............. Louvered Wood Door, Painted
M Meter, Motor, Thousand (brick), Bending Moment
MACH Machine
MAlNT Maintenance
MAN Manual
MAR Marble
MARB Marble
MAS Masonry
MATL Material
MAX Maximum
MB Mail Box, Machine Bolt, Mop Basin
MC Medicine Cabinet, Mineral Core
MCC Motor Control Center
MDF Medium Density Particleboard
ME Mechanical Engineer
MECH Mechanical
MED Medium
MED CAB............................................. Medicine Cabinet
MEMB Membrane
MERC Mercury Vapor
MET Metal
MEZZ Mezzanine
MFD Manufactured, Metal Floor Deck
MFG Manufacturer, Manufacturing
MFR Manufacture, Manufacturer
MH Manhole
MI.. Malleable Iron, Miles
MIN Minimum
MlR Mirror
MISC Miscellaneous
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MK Mark
ML&P Metal Lath & Plaster
MLDG Molding
MM Millimeter
MMB Membrane
MO Masonry Opening
MOD Module
MONO Monolithic
MOV Movable
MP Metal Acoustical Panel
MPS ............................................ Medium Pressure Steam
MR....... Mop Receptot
MRD Metal RoofDeck
MT Mount, Mounted
MTD Mounted
MTL Material, Metal
MTR Motor
MULL. Mullion
MWK Millwork
N North, Nitrogen
NAT................. Natural
NATL National, Natural
NEC National Electrical Code
NEUT Neutral
NFWH Non-freeze Wall Hydrant
NI Nickel
NIC Not In Contract
NK Neck
NMT Non-Metallic
NO Number, Normally Open
NOM Nominal
NRC Noise Reduction Coefficient
NRP Non-Removable Pin
NTS Not To Scale
0 Oxygen
o WO Out to Out
OA Outside Air, Overall
OBS.................................................................... Obscure
OC On Center
OD Outside Diameter
OF Outside Face
OFF Office
OH Overhead
OHD Overhead Door
01 .................... Ornamental Iron
OP Opaque
OPNG Opening
OPP................................................................... Opposite
OPP H Opposite Hand
OR Outside Radius
ORN............................................ Omamental
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OUT Outlet
OVFL.... ............................................................. Overflow
OW Open Waste
OZ Ounce
P Pitch, Power Panel, Paint
P. LAM Plastic Laminate
P SL. ............................................................... Pipe Sleeve
PA Public Address
PAF Powder Actuated Fasteners
PAR ..................................................................... Parallel
PARTN Partition
PASS.................................................... Passage, Passenger
PB Pull Box, Push Button, Panic Bar
PBD Particle Board
PB STA Push Button Station
PC............................... Pull Chain, Piece, Precast Concrete
PCF...................... .. Pounds percubic foot
PCPL Portland Cement Plaster
PD Pump Discharge, Plaza Drain
PDP Paneled Door, Painted
PE Porcelain Enamel, Professional Engineer
PED..................... Pedestal, Pedestrian
PERF Perforate, Performance
PERIM .............................................................. Perimeter
PERP Perpendicular
PFN Prefinished
PG Pressure Gauge
PH.................................................. Phase, Preheat, Phone
PIV Pivoted, Post Indicator Valve
PJF Preformed Joint Filler
PRKG Parking
PKWY Parkway
PL Plate, Plan, Property Line, Plastic Laminate, Plastic
PLAS Plaster, Plastic
PLAS LAM.............................................. Plastic Laminate
PLBG................................................................ Plumbing
PLF Pounds Per Lineal Foot
PLMBG Plumbing
PLTF Platform
PLYWD Plywood
PLUMB Plumbing
PNEU Pneumatic
PNL. Panel
PNT. Paint
POL. Polish, Polished
PORC Porcelain
PORT ortable
POTW Potable Water
PP Plaster, Painted, Power Panel, Precast Panel
PR Pair
PRCST Precast
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PRE Prefinished
PREFAB. ...................................................... Prefabricated
PRESS Pressure
PRF Preformed
PRFMD Preformed
PROT. Protection, Protective
PRSTR Prestressed
PRTN................................................................. Partition
PRV............................................. Pressure Reducing Valve
PS Plumbing Stack
PSC PrestressedConcrete
PSF Pounds persquare foot
PSI Pounds per square inch
PSIG Pounds per square inchgage
PT Paint, Point, Part
PTC Post-Tensioned Concrete
PTD Painted, Paper Towel Dispenser
PTD/R Combination Paper Towel Dispenser/Receptacle
PTN......... .. ............. Partition
PTR Paper Towel Receptacle
PVc. Polyvinyl Chloride
PVF Polyvinylidene Finish
PVG Paving
PVMT Pavement
PVf Private
PW Pass Window
PWR Power
QUAL Quality
QUANT Quantity
QT...................................................... Quarry Tile, Quart
QTR Quarter
Q1Y Quantity
R Riser, Radius, Resistance, Relay Panel
R & S Rod and Shelf
RA Return Air, Registered Architect
RAD Radius, Radiator
RB Rubber, Rubber Base, Resilient Base
RBC. Rubber Base (Coved)
RBS Rubber Base (Straight)
RBT Rabbet
RCF.... ...... Raised Computer Floor
RCP Reflected Ceiling Plan, Reinforced Concrete Pipe
RD RoofDrain, Round, Receptacle Distribution Panel
REBAR.... Reinforcing Bar
REC Receiver
RECEP , Receptacle
RECP Receptacle
RED................... ................................................ Reducer
REF Refer, Reference, Refrigerator
REFL Reflected, Reflector
REFR Refrigerate, Refrigerator



382

REG..................................... ................... Register, Regular
REINF Reinforcement, or Reinforce
REM Remove, Removable
REQD Required
RES Resilient
RESIL Resilient
RET...................................................... Return, Retaining
RETG Retaining
REV.......... Reverse, Revise, Revision
REV DR.................................................... Revolving Door
RF Roof
RFG Roofing
RGTR Register
RGH Rough
RGH OPNG Rough Opening
RH RightHand, Reheat, Relative Humidity
RHR Right Hand Reverse, Reheater
RM Room
RMV Remove
Ra Rough Opening
RaW........................................................... Right of Way
RPM Revolutions Per Minute
RPT Repeat (like "Ditto")
RR Railroad
RT Rubber Tile, Right
RTR/RR Rubber Tread/RubberRiser
RVS Reverse Side
RVT Rivet
RW Redwood
RWC. ............................................. Rain Water Conductor
RWD Redwood
RWL Rain Water Leader
S South, Sealant, Supply, Sink
S4S Surfaced 4 Sides
S&M................................................. Surfaced & Marched
S&S Stained & Sealed
S&V Stain &Varnish
SACT Suspended Acoustical Tile
SALV Salvage
SAN Sanitary
SB Setting Basin, Splash Block
SC SolidCore, Short Circuit, Self Closing, Sill Cock
SCD Seat Cover Dispenser
SCFT....................................... Structural Clay Facing Tile
SCHED Schedule
SCR Screen
SCUP Scupper
SCWD Solid Core Wood
SD Soap Dispenser
SE Structural Engineer
SEAL ................................................................... Sealant
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SEC............................. Second, Secondary, Security System
SECT. .................................................................. Section
SECy............ .......... Secretary
SEL. Select
SERV .. Service
SF. Square Foot
SFGL SafetyGlass
SGG Structural Glazing Gasket
SCS Silicone ClazingSealant
SH Shelf, Sheet, Shower
SHR Shower
SHT. Sheet
SHTHG Sheathing
SHWR Shower
SiC Signal
SIM Similar
SfS Silicone loint Sealant
SK Sink
SKL Skylight
SL. Siamese Line
SLOT Slotted
SLV Sleeve
SND SanitaryNapkin Dispenser
SNR SanitaryNapkin Receptacle
SNT..................................................................... Sealant
SP Soil Pipe, Standpipe, Soundproof, Single Pole
SPC Spacer
SPD. .............................................. Sump Pump Discharge
SPDT.. Single Pole Double Throw
SPEC Specification, Specifications
SPECS Specifications
SPK Speaker
SPL. Special
SPLR Sprinkler
SPM Sprinkler Main
SPP Skim Coat Plaster Painted
SPST. ................ Single Pole Single Throw
SQ Square
SS Stainless Steel, Set Screw, Soil Stack,
......................................................Service Sink, Slop Sink
SSD Sub-soil Drain
SSCS Silicone Structural Clazing Sealant
SSK Service Sink
SSS Silicone Sanitary Sealant
SST Stainless Steel
ST Straight, Storm Water
STA Station
STC Sound Transmission Class
STD Standard
STG Storage, Seating
STGC Structural Clazing Casket
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STGR. .................................................................. Stagger
STIFF Stiffener
STK Stack
STL. Steel
STM Steam
STOR Storage
STP Standard Temperature & Pressure, Standpipe
STR Straight (re-bars) , Strainer, Structural, Starter
STRL Structural
STRT Straight
STRUcr Structural
ST W Storm Water
STWY................. Stainvay
SUCT Suction
SUPP Supplementary, Supplement
SUP'f Superintendent
SUR............ Surjace
SUSP Suspended, Suspend
sv Safety ReliefValve
SW Switch
SWBD Switchboard
SWGR Switchgear
SY Square Yard
SYM Symmetrical
SYN Synthetic
SYS System
T Tread, Thermostat, Tee
TI Top
T&B Top and Bottom
T&G Tongue & Groove
TAN.................................................................... Tangent
TB Towel Bar
TC ...... .. Top of Curb, Terracotta
TCS Terne Coated StainlessSteel
TO Trench Drain
TEL Telephone
TEL CL .. .. Telephone Closet
TEMP Temporary, Tempered, Temperature
TERR .................................................................. Terrazzo
TERM ................................................................ Terminal
TH Thermostat
THK Thick, Thickness
THRESH Threshold
THRM Thermal
THRMST Thermostat
THRU Through
TKBD Tackboard
TLT Toilet
TOL .................................................................. Tolerance
TP Top of Pavement
TPD................................................ Toilet paper Dispenser
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TPH.................................................... Toiiet Paper Holder
TP'fN. ....................................................... Toilet Partition
TR Tread, Transom
TRANS Transformer, Translucent
TRAV Travertine
TRD Tread
TSL. ................................................................ Top of Slab
TST................................................................ Top of Steel
TSTAT Thermostat
TT Terrazzo Tile, Traffic Topping
TV .................................................................... Television
TW ..... ... Top of Wall, Thin Wall (conduit), Tempered Water
TYP ;.............. Typical
TZ Terrazzo
UC Undercut
UH Unit Heater
UL.. Undenoritets'Laboratories
UNEXC . Unexcavated
UNFIN Unfinished
UNO Unless Noted Othenvise
UP Unpainted
UR Urinal
USG .. United States Gauge, United States Gypsum Company
USS.............................................. UnitedStates Standard
UT Utility
V................................... Volt, Valve, Vinyl, Vent, Ventilator
VA Volt Ampere
VAC Vacuum
VAR Varnish, Varies
VAT.. .................................................... Vinyl Asbestos Tile
VB .... Vapor Barrier, Valve Box, Vinyl Base, Vacuum Breaker
VB C. Vinyl Base (Coved)
VBS Vinyl Base (Straight)
VCP..................................................... Vitrified Clay Pipe
VCT............................................... Vinyl Composition Tile
VENT ................................................ Ventilate, Ventilator
VERT........ ...... .......................... Vertical
VEST. ................................................................ Vestibule
VF VinylFabric
VIF Verify In the Field
VIN Vinyl
VIT..................................................................... Vitreous
VLT Vault
VNR Veneer
VOL. Volume
VP Vapor Proof, Vent Pipe
VR Vapor Retarder, Vacuum Return, VerticalRiser
VRM Vermiculite
VS Vent Stack
VT Vinyl Tile
VTR ..................................................... Vent Through Roof
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VWC Vinyl Wall Covering
W West, Width, Wide, Watt, Waste, Water, Water Main
Wj. With
WIO Without
WAINS Wainscot
WB................................................................. Wood Base
WC Watercloset
WD Wood
WDP Wood, Painted
WDW Window
WF Wide Flange (structural steel)
WGL. .............................................................. Wire-Glass
WH Water Heater, Wall Hung, Wall Hydrant
WI.............. Wrought Iron
WIN Window
WM Wire Mesh, Water Meter
WP Waterproof, Working Point,
......................................... Working Pressure, Weatherproof
WPR Waterproofing
WIT Working Point
WR....... Water Resistant, Water Repellant, Waste Receptacle
WRSTP Weatherstripping
WS Weatherstripping, Water Stop
WSCT................................................................ Wainscot
WT.................................. Weight, Water Table, Watertight
WVNR Wood Veneer
WW Window Wall
WWF................................................. Welded Wire Fabric
XH Extra Heavy
X HVY Extra Heavy
X STR Extra Strong
yD Yard
YR Year
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APPENDIXC
CONSTRUCTION ORGANIZATIONS
(Selection USA and CANADA)

The following is a list of organizations that serve specific por­
tions of the construction industry, and are sources for large
amounts of specific construction related information, inclu­
ding details ofvarious materials and construction systems.
To verify or update information readers are advised to consult
one of the following:

Encyclopedia of Associations, published by Gale Research
Company.

National Trade and Professional Associations of the United
States and Canada and Labor Unions, published by Columbia
Books, Washington, DC.

ARCAT, published by The Architect's Catalog, Inc., Fairfield,
Cf. Sources of Information section of The Directory, publis­
hed by the Sweet's Group of McGraw- Hill Construction In­
formation Group.

Architectural Graphics Standards, 10th ed., manual published
by John Wiley and Sons, Inc., New York, NY.

[Also, most larger public libraries have a directory service
(free), which will locate addresses and telephone numbers in
various cities1

• Academy of Certified Hazardous Materials Managers
• Accessible Design for the Blind
• Accessibility Equipment Manufacturers Assoc.
• Acoustical Society of America (ASA)
• Adaptive Environments
• Adhesive and Sealant Council
• Affordable Comfort
• Air Barrier Association of America
• Air Conditioning and Refrigeration Institute (ARI)
• Air Conditioning Contractors of America (ACCA)
• Air Diffusion Council (ADC)
• Air Infiltration and Ventilation Centre
• Air Movement and Control Association International

(AMCA)
• Alliance to Save Energy
• Alliance for Fire and Smoke Containment and Control
• Alliance for Flexible Polyurethane Foam
• Alliance for Polyurethane Industry
• Aluminum Anodizers Council
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• Aluminum Association Inc.
• Aluminum Extruders Council
• American Academy of Environmental Engineers
• American Arbitration Association (AAA)
• American Architectural Foundation
• American Architectural Manufacturers Association

(AAMA)
• American Association for Laboratory Accreditation
• American Association of Automatic Door Manufacturers
• American Association of Botanical Gardens and Arboreta
• American Association of Engineering Societies
• American Association of State Highway and

Transportation Officials (AASHTO)
• American Backflow Prevention Association
• American Boiler Manufacturers Association
• American Coal Ash Association
• American Concrete Contractors Association
• American Concrete Institute
• American Concrete Pavement Association
• American Concrete Pipe Association
• American Concrete Pressure Pipe Association
• American Concrete Pumping Association
• American Congress on Surveying and Mapping
• American Construction Inspectors Association
• American Consulting Engineers Council
• American Correctional Association
• American Council for Construction Education
• American Design Drafting Association
• American Electroplaters and Surface Finishers
• American Fence Association
• American Fiberboard Association
• American Fire Sprinkler Association
• American Floorcovering Alliance
• American Forest and Paper Association
• American Forest Foundation
• American Foundry Society
• American Galvanizers Association
• American Gas Association
• American Hardware Manufacturers Association
• American Hardwood Export Council
• American Institute for International Steel
• American Institute of Architects
• American Institute of Architecture Students
• American Institute of Building Design
• American Institute of Construction
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• American Institute of Steel Construction (AISC)
• American Institute ofTimber Construction
• American Iron and Steel Institute
• American Lighting Association
• American Lumber Standard Committee
• American National Standards Institute (ANSI)
• American Nursery and Landscape Association
• American Planning Association
• American Public Transportation Association
• American Public Works Association
• American Railroad Engineering and

Maintenance-of-Way Association
• American Road and Transportation Builders Association
• American Rolling Door Institute
• American Seed Trade Association
• American Segmental Bridge Association
• American Shotcrete Association
• American Shutter Systems Association
• American Society for Engineering Education
• American Society for Nondestructive Testing
• American Society of Civil Engineers
• American Society of Concrete ontractors
• American Society of Consulting Arborists
• American Society of Furniture Designers
• American Society of Golf Course Architects
• American Society of Heating, Refrigeration and

Air-Conditioning Engineers
• American Society of Healthcare Engineering
• American Society of Higher Education Facility Officers
• American Society of Home Inspectors
• American Society of Interior Designers
• American Society of Irrigation Consultants
• American Society of Landscape Architects
• American Society of Mechanical Engineers
• American Society of Plumbing Engineers
• American Society of Professional Estimators
• American Society of Safety Engineers
• American Society of Sanitary Engineering
• American Society ofTheatre Consultants
• American Soil and Foundation Engineers
• American Solar Energy Society
• American Sports Builders Association
• American Subcontractors Association
• American Supply Association
• American Tree Farm System
• American Underground Construction Association
• American Walnut Manufacturers Association
• American Water Works Association
• American Welding Society
• American Wind Energy Association
• American Wire Producers Association
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• American Wood Council
• American Wood-Preservers' Association
• American Zinc Association
• Amusement Industry Manufacturers &Suppliers
• APA- Engineered Wood Association
• Appalachian Hardwood Manufacturers
• Appraisal Institute
• Architectural Engineering Institute
• Architectural Precast Association
• Architectural Woodwork Institute
• Architectural Woodwork Manufacturers Assoc.

of Canada
• Art Glass Association
• ASCRInternational - Association of Specialists
• ASIS International
• Asphalt Emulsion Manufacturers Association
• Asphalt Institute
• Asphalt Pavement Alliance
• Asphalt Recycling and Reclaiming Association
• Asphalt Roofing Manufacturers Association
• Associated Air Balance Council
• Associated Builders and Contractors
• Associated Construction Distributors International
• Associated Equipment Distributors
• Associated Floor Covering Contractors
• Associated General Contractors
• Associated Locksmiths of America
• Associated Schools of Construction
• Association for Bridge Construction and Design
• Association for Computer Aided Design in Architecture
• Association for Contract Textiles
• Association for Facilities Engineering
• Association for Preservation Technology
• Association for the Advancement of Cost Engineering
• Association for Women in Architecture
• Association ofAsphalt Paving Technologist
• Association of Collegiate Schools of Architecture
• Association of Equipment Manufacturers
• Association of Energy Engineers
• Association of Energy Services Professionals
• Association of Home Appliance Manufacturers
• Association of Licensed Architects
• Association of Nonwoven Fabrics Industry
• Association of Professional Landscape Designers
• Association of Rotational Molders
• Association of State Floodplain Managers
• Association of Walls and Ceiling Industries
• ASTM International
• ATHENA Sustainable Materials Institute
• Audio Engineering Society
• Autoclaved Aerated Concrete Producers Association
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• Automatic Fire Alarm Association
• Automotive Lift Institute
• BACnet Manufacturers Association
• Barre Granite Association
• Bath Enclosures Manufacturers Association

• BCWood
• Blow-in-Blanket Contractors Association
• Brick Industry Association
• British Columbia Forest Information
• Builders Hardware Manufacturer Association
• Building Codes Assistance Project
• Building Commissioning Association
• Building Futures Council
• Building Owners and Managers Association
• Building Owners and Managers Institute
• Building Stone Institute
• Business and Institutional Furniture Manufacturer's

Association
• Cable Tray Institute
• California Building Industry Association
• California Forest Products Commission
• California Industry Research Board
• California Manufactured Housing Inst.
• California Precast Concrete Pipe Association
• California Redwood Association
• Canadian Alarm and Security Association
• Canadian Carpet Institute
• Canadian Design Build Institute
• Canadian Hardwood Plywood & Veneer
• Canadian Institute of Plumbing and Heating
• Canadian Institute of Quantity Surveyors
• Canadian Institute of Steel Construction
• Canadian Plywood Association
• Canadian Precast / Prestressed Concrete Institute
• Canadian Restaurant & Foodservices Association
• Canadian Roofing Contractors' Association
• Canadian Sheet Steel Building Institute
• Canadian Society of Landscape Architects
• Canadian Solar Industries Association
• Canadian Standards Association
• Canadian Steel Producers Association
• Canadian Stone Association
• Canadian Window and Door Manufacturers Assoe.
• Canadian Wood Council
• Carpet and Rug Institute
• Carpet Cushion Council
• Cast Iron Soil Pipe Institute
• Cast Stone Institute.
• Cedar Shake & Shingle Bureau

• CEDIA
• Ceilings & Interior Systems Construction Association
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(CISCA)
• Cellulose Insulation Manufacturers Association
• Cement Association of Canada
• Center for Energy Efficiencyand Renewable Energy
• Center for the Built Environment
• Center for Health Design
• Ceramic Glazed Masonry Institute
• Ceramic Tile Distributors Association
• Ceramic Tile Institute of America Ine.
• Certified Floor Covering Installers Assoe.
• Chain Link Fence Manufacturers Institute
• Chimney Safety Institute of America
• Collaborative for High Performance Schools
• Color Guild International
• Color Marketing Group
• Commercial Food Equipment Service Association
• Commercial Windows Initiative
• Composite Panel Association
• Compressed Air and Gas Institute
• Compressed Gas Association
• Concrete Anchor Manufacturer's Association
• Concrete Corrosion Inhibitors Association
• Concrete Countertop Institute
• Concrete Foundations Association
• Concrete Masonry Association of California &Nevada
• Concrete Reinforcing Steel Institute
• Concrete Sawing and Drilling Association
• Construction Estimating Institute
• Construction Financial Management Association
• Construction Industry Institute
• Construction Innovation Forum
• Construction Institute
• Construction Management Association of America
• Construction Materials RecyclingAssociation
• Construction Owners Association of America
• Construction Science Research Foundation
• Construction Specification Institute
• Construction Specifications Canada
• Construction Writers Association
• Consumer Electronics Association
• Continental Automated Buildings Assoe.
• Conveyor Equipment Manufacturers Association
• Cool Metal Roofing Coalition
• Cool Roof Rating Council
• Cooling Technology Institute
• Copper Development Association
• Council for Masonry Research
• Council of Educational Facility Planners International
• Council of Forest Industries
• Council of Landscape Reg. Boards
• CSAAmerica
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• Daylighting Collaborative
• Decorative Plumbing & Hardware Industry
• Deep Foundations Institute
• Design Build Institute of America
• Design Management Institute
• Dietary Managers Assn.
• Door and AccessSystems Manufacturers Association
• Door and Hardware Institute
• Dry Stone Conservancy
• Floodplain Management Association
• Floor Covering Installation Contractors Association
• Floor Installation Association of North America
• Foodservice Consultant's Society International
• Forest Products Society
• Forest Stewardship Council
• The Forest Guild
• ForestWorld
• Forging Industry Association
• Forest Certification Resource Center
• Forintek Canada Corp.
• Foundation for Design Integrity
• Foundation for Interior Design Education Research
• Galvalume Sheet Metal Roofing
• Gas Appliance Manufacturers Association
• Gas Technology Institute
• Geosynthetic Institute
• Geosynthetic Materials Association
• Geothermal Energy Association
• Ceothermal Heat Pump Consortium
• Ceothermal Resources Council
• Glass Association of North America
• Glass Packaging Institute
• Golf Course Builders Association of America
• Green Roofs for Healthy Cities
• Green Seal
• Greenguard Environmental Institute
• Gypsum Association
• Hardwood Manufacturers Association
• Hardwood Plywood & Veneer Association
• Health Facility Institute
• Hearth, Patio and Barbecue Association
• Heat Exchange Institute
• Heating, Air-conditioning & Refrigeration

Distributors International
• Heating Refrigeration & Air Conditioning

Institute of Canada
• Hollow Metal Manufacturer's Association
• Home Fire Sprinkler Coaltion
• Home Furnishings International Association
• Home Ventilating Institute
• Human Factors and Ergonomics Society
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• Hydraulic Institute
• Illuminating Engineering Society of North America
• Independent Electrical Contractors Assoe.
• Independent Office Products and Furniture Dealers

Association
• Indiana Limestone Institute of America
• Industrial Fabric Association International
• Industrial Fasteners Institute
• Industrial Perforators Association
• Innovative Pavement Research Foundation
• Institution of Fire Engineers
• Insulated Cable Engineers Association
• Insulating Concrete Form Association
• Insulating Glass Certification Council
• Insulating Glass Manufacturers Alliance
• Insulation Contractors Association of America
• Integrated Building & Construction Solutions
• International Hurricane Protection Assoe.
• Institute of Clean Air Companies
• Institute of Electrical and Electronic Engineers
• Institute of Heating and Air Conditioning Industries Ine.
• Institute of Noise Control Engineering (INCE/USA)
• Institute of Store Planners
• Institute ofTransportation Engineers
• Interior Design Educators Council
• Interlocking Concrete Pavement Institute
• International Association of Amusement Parks

and Attractions
• International Association of Assembly Managers
• International Association of Electrical Inspectors
• International Association of Foundation Drilling
• International Association of Lighting Designers
• International Association of Lighting Management Cos.
• International Association of Plumbing and Mechanical

Officials (IAPMO)
• International Association of Professional

Security Consultants
• International Association of Structural Movers
• International Basketball Federation
• International Cast Polymer Association
• International Code Council
• International Communications Industries Association
• International Concrete Repair Institute
• International Dark Sky Association
• International Door Association
• International ElectricalTesting Association (NEfA)
• International Erosion Control Association
• International Facility Management Association
• International Firestop Council
• International Furnishings & Design Association
• International Groundsource Heat Pump Association
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• International Institute for Lath &. Plaster
• International Institute of Ammonia Refrigeration
• International Interior Design Association
• International Lead Zinc Research Organization
• International Masonry Institute
• International Parking Institute
• International Play Equipment Manufacturers Association
• International Safety Equipment Association
• International Sign Association
• International Slurry Surfacing Association
• International Society of Arboriculture
• International Society of Explosives Engineers
• International Solid Surface Fabricators Assoc.
• International Tropical Timber Organization
• International Wholesale Furniture Association
• International Window Cleaning Association
• International Window Film Association
• International Wood Products Association
• International Zinc Association
• Irrigation Association
• Joint Commission on Accreditation of

Health Care Organizations
• Kitchen Cabinet Manufacturers Association
• Lean Construction
• Light Gauge Steel Engineers Association
• Light Right Consortium
• Lighting Controls Association
• Lighting Research Center
• Lightning Protection Institute
• Lightning Safety Alliance
• LonMark Interoperability Association
• National Construction Law Center
• National Corrugated Steel Pipe Association
• National Council of Acoustical Consultants
• National Council of Architectural Registration Boards
• National Council of Structural Engineers Associations
• National Council on Qualifications

for the Lighting Professions
• National Council on Radiation

Protection and Measurement
• National Electrical Contractors Association
• National Electrical Manufacturers Association
• National Elevator Industry
• National Environmental Balancing Bureau
• National Federation of State High School Associations
• National Fenestration Rating Council
• NFPA, International, Inc.

[formerly National Fire Protection Association]
• National Fire Sprinkler Association
• National Fireplace Institute
• National Floor Safety Institute
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• National Frame Builders Association
• National Glass Association
• National Ground Water Association
• National Guild of Professional Paperhangers
• National Hardwood Lumber Association
• National Home Furnishings Association
• National Institute of Building Sciences
• National Institute of Certified Floor-Covering Inspectors
• National Institute of Steel Detailing
• National Insulation Association
• National Joint Apprenticeship and Training Committee
• National Kitchen &. Bath Association
• National Lighting Bureau
• National Lightning Safety Institute
• National Lime Association
• National Lumber Grades Authority
• National Multi Housing Council
• National One Coat Stucco Association
• National Onsite Wastewater RecyclingAssociation
• National Ornamental and Miscellaneous

Metals Association
• National Paint and Coatings Association
• National Parking Association
• National Pavement Contractors Association
• National Pest Management Association
• National Precast Concrete Association
• National Ready Mix Concrete Association
• National Restaurant Association
• National Roof Deck Contractors Association
• National Roofing Contractors Association
• National Rural Water Association
• National Sash and Door Jobbers Association
• National School Plant Management Association
• National School Supply and Equipment Association
• National Slag Association
• National Preservation Institute
• National Slate Association
• National Society of Black Engineers
• National Society of Professional Engineers
• National Spa and Pool Institute
• National Standards Systems Network
• National Stone, Sand and Gravel Assoc.
• National Sunroom Association
• National Systems Contractors Association
• National Terrazzo &. Mosaic Association
• National Tile Contractors Association
• National Training Center for Stone &. Masonry Trades
• National Trust for Historical Preservation
• National Utility Contractors Association
• National Wood Flooring Association
• Natural Stone Council
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• Network of Executive Women in Hospitality
• Nickel Development Institute
• NOFMA - Wood Flooring Manufacturers Assoe.
• Non-Ferrous Founders Association
• North American Association of Food Equipment

Manufacturers
• North American Association of Mirror Manufacturers
• North American Building Material

Distribution Association
• North American Insulation Manufacturers Association
• North American Society for Trenchless Technology
• North American Wholesale Lumber Association
• Northeastern Lumber Manufacturers Association
• Northwest Wall and Ceiling Bureau
• NSF International
• Office Furniture Dealers Alliance
• Operative Plasterers' and Cement Masons'

International Association
• Paint and Coatings Resource Center
• Paint Quality Institute
• Painting and Decorating Contractors of America
• Partnership for Advancing Technology
• Perlite Institute Ine.
• Petroleum Equipment Institute
• Pile Driving Contractors Association
• Pipe Fabrication Institute
• Plastic Lumber Trade Association
• Plastic Pipe and Fittings Association
• Plastics Pipe Institute
• Plumbing and Drainage Institute
• Plumbing Heating Cooling Contractors Association
• Plumbing Manufacturers Institute
• Polyisocyanurate Insulation Manufacturers Association
• Porcelain Enamel Institute
• Portland Cement Association
• Post-Tensioning Institute
• Powder Actuated Tool Manufacturers' Institute
• Powder Coating Institute
• Power &Communication Contractors Association
• Precast/Prestressed Concrete Institute
• Preservation Trades Network
• Professional Awning Manufacturers Association
• Professional Construction Estimators Association
• Professional Grounds Management Society
• Professional Landcare Network
• Professional Women in Construction
• Project Management Institute
• Protective Glazing Council
• Radiant Panel Association
• Redwood Inspection Service
• Reflective Insulation Manufacturer's Association
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• ReflectiveRoof Coatings Institute
• Refrigeration Service Engineers Society
• Research Council on Structural Connections
• Residential Fire Safety Institute
• Resilient Floor Covering Institute
• Roof Coatings Manufacturers Association
• Roof Consultants Institute
• Royal Architectural Institute of Canada
• Safety Glazing Certification Council
• Scaffold Industry Association
• Scaffolding, Shoring & Forming Institute
• Scientific Equipment and Furniture Association
• Screen Manufacturer's Association
• Sealant Waterproofing and Restoration Institute
• Security Hardware Distributors Association
• Security Industry Association
• Sheet Metal and Air Conditioning Contractors

National Association
• Siding and Window Dealers Association of Canada
• Silica Fume Association
• Single Ply Roofing Institute
• Slag Cement Association
• Slate Discover Center
• Smart Wood
• Society for Environmental Graphic Design
• Society for Marketing Professional Services
• Society of American Registered Architects
• Society of Architectural Historians (SAH)
• Society of Building Science Educators
• Society of Design Administration
• Society of Fire Protection Engineers
• Society of Glass and Ceramic Decorators
• Society of Hispanic Professional Engineers
• Society of Municipal Arborists
• Society of Women Engineers
• Society ofWood Science and Technology
• Soil and Water Conservation Service
• Soil Science Society of America
• Solar Energy Industries Association
• Solar Energy Society of Canada
• Solar Rating and Certification Corporation
• Southeastern Lumber Manufacturers Association
• Southern Cypress Manufacturers Association
• Southern Forest Products Association
• Southern Pine Council
• Southern Pine Inspection Bureau
• Southwest Research Institute
• Spancrete Manufacturers' Association
• Specialty Steel Industry of North America
• Specialty Tools and Fasteners Distributors Association
• Specifications Consultants in Independent Practice
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• Spiral Duct Manufacturers Association
• Sports Turf Managers Association
• Spray Polyurethane Foam Alliance
• SSPC - Society for Protective Coatings
• Stained Glass Association of America
• Stairway Manufacturers' Association
• Standards Engineering Society
• Steel Deck Institute
• Steel Door Institute
• Steel Erectors Association of America
• Steel Framing Alliance
• Steel Joist Institute
• Steel Manufacturers Association
• Steel Plate Fabricators Association
• Steel Recycling Institute
• Steel Stud Manufacturers Association
• Steel Tank Institute
• Steel Truss and Component Association
• Steel Tube Institute of North America
• Steel Window Institute
• The Stone Foundation
• Stucco Manufacturers Association
• Structural Board Association
• Structural Building Components Council
• Structural Component Distributors Association
• Structural Engineering Institute
• Structural Engineers Association
• Structural Engineers of California
• Structural Insulated Panel Association
• Submersible Waste Water Pump Association
• Sump and Sewage Pump Manufacturers Association
• Surety Information Office
• Sustainable Building Information Centre
• Sustainable Buildings Industry Council (SBle)
• Sustainable Foresty Initative
• Telecommunications Industry Association
• Terrazzo Tile and Marble Association of Canada
• Testing, Adjusting and Balancing Bureau
• Textile Society of America
• Themed Entertainment Association
• Tile Contractors Association of America
• Tile Council of North America
• Tile Roofing Institute
• Tilt-Up Concrete Association
• Timber Frame Business Council
• Timber Framers Guild
• Tree Care Industry Association
• Tropical Forest Foundation
• Truss Plate Institute
• Tube & Pipe Association, Intl.
• Turfgrass Producers International

391

• Uni-Bell PVC Pipe Association
• United States Sign Council
• Urban Land Institute
• US Composting Council
• US Fuel Cell Council
• US Green Building Council
• Used Building Materials Association
• Valve Manufacturers Association
• Vent-Free Gas Products Alliance
• Vibration Isolation and Seismic Control

Manufacturers Association
• Vinyl Institute
• Vinyl Siding Institute
• Wallcoverings Association
• Walnut Council International Office
• Water Environment Federation
• Water Quality Association
• West Coast Lumber Inspection Bureau
• Western Hardwood Association
• Western Red Cedar Lumber Association (WRCIA)
• Western States Clay Products Association
• Western States Roofing Contractors Association
• Western Wall and Ceiling Contractors Association
• Western Wood Preservers Institute
• Western Wood Products Association
• Window and Door Manufacturers Association
• Window Coverings Association of America
• The Wire Association International
• Wire Reinforcement Institute
• Wood Component Manufacturers Association
• Wood Moulding and Millwork Producers Association
• Wood Products Manufacturers Association
• Woodtruss Council of America
• Woodwork Institute
• World Energy EfficiencyAssociation
• World Floor Covering Association
• World Green Building Council
• Woven Wire Products Association
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APPENDIXD
READING RESOURCES

BOOK LIST
The following books, at least in part, provide different per­
spectives and added insight into the process of detailing:

• Architectural Detailing:
Function Constructibility Aesthetics 2nd Edition
by Edward AlIen and Patrick Rand (2007)

• Architectural Working Drawings 4th Edition
by Ralph W. Liebing (1999)

• The Professional Practice of Architectural Working
Drawings by Richard M. Linde, Osamu A. Wakita
(November 1994)

• A Manual of Construction Documentation: An
Illustrated Guide to Preparing Construction Drawings
by Glenn E. Wiggins (May 1989)

• Working Drawings Handbook
by Keith Styles

• Architectural Working Drawings: Residential and
Commercial Buildings by William Perkins Spence

• Uniform Drawing Format Manual: New CADD and
Drafting Standards for Building Design and Working
Drawings by Fred Stitt

• Handbook of Architectural Details .for Commercial
Buildings by Ioseph De Chiara, [1980 or latest edition]

• Construction Details for Commercial Buildings
by Glen Wiggins

• Architectural Graphics Standards 10th Edition
by Ramsey and Sleeper [also several volumes are
specific to various areas of work-site, interior, etc.]

• Building Construction Illustrated 4th Edition
by Francis Ching

• Guide to Contract Documents 3rd Edition
by William Poage
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• Fundamentals of Building Construction Methods
and Materials by Edward Alien

• Time Saving Techniques for Architectural
Construction Drawings by Fred Nashed

• Architectural Quality Control: An Illustrated Guide
by Fred Nashed

• Construction Graphics
by Keith A. Bisharat

• Time Savers Standards, several volumes in series-,
per Site Planning, Building Types and Building materials

Added Reading
Readers are advised, and strongly urged to take full advan­
tage of the myriad books and other publications, which deal
with construction, and ancillary work. There is a tremendous
resource available, but it is not all that apparent. Normally,
public libraries [even in large citiesJ do not carry a full ran­
ge of publications on construction, mainly due to the large
number that are available. They do have a fair cross-section of
such publications. However, in many cases these are outdated
and short of full coverage, but still provide some basic infor­
mation. Things are constantly changing in construction, and
new information coming out , so a comprehensive collection
would be prohibitive.

There is, of course, a tremendous array of residential design
books, self-help, do-it-yourself, and related information in
book form . However, this does not address the full range of
construction work. Construction information in the much
broader range of non-residential design and construction falls
into several categories;

- general guide books and reference standards
fordesign and construction;

- narrow scope books which deal with a particular type,
or use of structure;

- "drafting" and CAD books regarding everything from
basic drafting techniques to construction detailing,
to renderings and other presentation drawings;

- theoretical discussions on method of construction
and design;
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- specific discipline discussions andhandbooks
[structural steel design, for example];

- current informational andstatistical data
[usually in periodicals];

- organization andassociation journals and periodicals;
- handbooks, booklets, catalogs, andpamphlets onspecific

materials, systems ordevices andequipment published
bymanufacturers ortrade organizations.

This is not to indicate that each reader needs to acquire a large
personal library, but a few, well-chosen books are quite often
more convenient and handy for the users, in lieu of having
to seek the same from another source . It is particularly im­
portant for students and new professionals to start a personal
library, which they can build upon as their experience and
interests widen. Regrettably many students sell off their text­
books, when they could become the foundation of a perso­
nal reference library. If a reader works in a particular area of
construction, those reference items are best oriented toward
both that work, and toward closely allied work. This allows
for finding information, quickly, without lengthy searching.

The technical libraries in the offices of design professionals
Iand for the most part, contractors too] carry only a very li­
mited array of pertinent handbooks and reference materials.
Usually these facilities contain more material-, and systems­
related technical information, which the staff can rely on for
detailed information. Here it is important, though, that such
libraries be refreshed and updated, frequently, to stay abreast
of the most current products and information. A catalog of
some 5 or 10 years standing is usually out of date and mislea­
ding if not totally obsolete.

Ofcourse, times are changing, and the flow and availability of
information is exploding. The Internet is an excellent resour­
ce, and reveals an ever-increasing number of resources and
publications, provided the reader is familiar with the sources,
such as major publishing houses, university publishing sour­
ces, trade organizations etc. Also, textbook publishers offer a
good number of new information sources . Some of the major
publishers devote entire series of books strictly to construc­
tion. Web searches, using a wide variety of keywords can be
focused on any of these sources, and thousands of others for
an amazing listing of information. One only has to be creative
and flexible in initiating the search .

An Internet resource like www.amazon.com allows one to
search through thousands of books that are available . One
is cautioned to explore and search through a range of key­
word entries to exercise this resource to the highest degree.
Amazon, for example, lists almost 17,000 books under the
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keyword, "construction"; almost 1,400 under "drafting", over
700 for "construction materials" and some 22,350 under "ar­
chitecture"; with 32,000 under "engineeringvlincl. all types].
Of course, the more specific the keyword, the more focused
and narrow the search results . Also, these numbers are on a
continual increase as more and more authors offer their infor­
mation and perspectives .

In this, though, there is a need for the desire to buy this infor­
mation for easy access. That desire when carefully controlled
and directed, can build both extensive and most valuable li­
braries . Mere numbers of books, though, could provide an ex­
pensive but little used asset. Care and discipline in selection is
necessary. For example, there are numerous book clubs availa­
ble, which send monthly flyers of available publications. One
need not buy everything in every flyer, but using this method
Iand bonus offerings] can expand one's selection of books.

An incomplete listing of major publishing houses with large
collections of construction-oriented books, includes:

Prentice-Hall
John Wiley & Sons
McGraw-Hill Book Co.
Watson-Guptill Publications
Von Notstand-Reinhold
Delmar Publishers, Inc.
Whitney Library of Design
MITPress
Craftsman Book Company
Riz:wli International Publications
Goodheart-Willcox Company

Beyond the array ofbound books [with hard or paper covers],
there is a profusion of periodicals, which are available . The­
se outlets, in particular, brings specific, usually narrow-scope
and most timely information to the reader. Their precise pur­
pose is to update and present the most current data and in­
formation, within their purviews. Their content comes in a
variety of form . Some merely present reviews Iwith photos] of
completed projects, showing how materials and systems were
used . Other provide "papers" from various sources on techni­
cal topics, new findings, and innovative approaches.

Here again , the reader is open to choice- choosing those pe­
riodicals which best serve the need. Some of the periodicals
have a recurring theme, like the CONSTRUCTION SPECIFER,
of the Construction Specifications Institute. Its main theme
each month is some aspect of specification writing. Always,
no matter the format, there is information ofvalue, be it new
products, new techniques, professional direction, or open dis­
cussion.
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Following is a partial listing of available periodicals. Many
other, most very narrow in scope, also are available; there are
numerous publishing houses which provide a wide variety
and number of publications, usually within the bounds of a
specific area of interest or work. For a fuller listing of periodi­
cals, consult the listing ofTrade Associations or Internet sites
revealed by a search for "listing of periodicals".

Periodicals That Are Available Free of Charge

• Modem Steel Construction: American Institute of Steel
Construction, One East Wacker Drive, Chicago IL 60601­
2001, phone (312)670-5407. An excellent magazine on
structural steel, featuring articles on current projects
written by their architects and engineers.

• Form & Function: 125 South Franklin St., Chicago IL
60606-4678. A beautifully produced magazine on uses
of USC Corporation gypsum products in current
building projects .

• Ascent: Precast/Prestressed Concrete Institute, 175 West
Jackson Boulevard, Chicago IL 60604, (312) 786-0300.
A first-class quarterly journal that covers new buildings
framed and/or clad in precast concrete.

• Building Design and Construction: Cahners Plaza, 1350
E. Touhy Avenue, Des Plaines, IL 60018-3358, (847) 390­
2769. A general magazine of larger-scale building
construction, with particular emphasis on the building
team. Free subscription with evidence of professional
qualifications as an active architect or engineer.

• CMR Report: National Concrete Masonry Association,
2302 Horse Pen Road, Herndon VA 20171. A newsletter
from the Council for Masonry Research.

• PCA Concrete Technology Today: Portland Cement
Association, 5420 Old Orchard Road, Skokie IL 60077­
1083, (847) 966-6200. New developments in concrete
research and practice.

• Construction Metrication: Construction Metrication
Council, National Institute of Building Sciences, 1690
Vermont Avenue, N.W.,Washington DC 20005-4905 .
A newsletter on metric practice in the construction industry.

• Copper Topics: Copper Development Association, Inc.,
260 Madison Avenue, New York NY 1016. A newsletter
about copper in building construction.
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• Metal Architecture: Modem Trade Communications, Inc.,
7450 N. Skokie Boulevard, Skokie IL 60077 . A large­
format, full-color journal of the metal package building
industry, including structural metal roofing and cladding
products.

• Automated Builder:1445 Donlon Street, Suite 16, Ventura
CA 93003, (805)642-9735. A monthly journal of the
manufactured housing industry, available free with
evidence of professional qualification.

Publications With Paid Subscriptions

• Engineering News-Record: Two Penn Plaza, New York NY
10121-2298, (888)867-6395 . This is the weekly news
magazine of the construction industry, with frequent
articles of technical interest concerning projects
currently under construction.

• The Construction Specifier: Construction Specifications
Institute, 601 Madison Street, Alexandria VA 22314-1791,
(800) 689-2900. This is the monthly journal ofCSI. Every
issue features summary articles on various areas of
construction practice.

• Magazine of Masonry Construction: and Magazine of
Concrete Construction: The Aberdeen Croup, 426 South
Westgate Street, Addison IL 60101, (888) 721-2402 . Two
of my favorites, these are down-to- earth, practical, richly
illustrated monthlies on masonry and concrete that are
aimed primarily at contractors.

• Concrete Internationa: American Concrete Institute,
r.o. Box 9094, Farmington Hills MI 48333, (248) 848­
3700. This is the official journal of ACI and is an excel­
lent source of the latest information on concrete techno­
logy. ACI also publishes the ACI Structural Journal and
ACI Materials Journal, which are research journals that
publish scientific papers.

• PCI Journal: Precast/Prestressed Concrete Institute, 175
West Jackson Boulevard, Chicago IL 60604, (312) 786­
0300 . An excellent, full-calor, bimonthly magazine on
precast, prestressed concrete construction research and
practice.

• The Journal of Light Construction: Builderburg Partners,
Ltd., 1025 Vermont Avenue, N.W., Washington DC 20005 .
Aimed at small builders, this is a superb monthly maga­
zine on the practice of wood light frame construction.
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• Wood Design and Building: 3380 Sheridan Drive, Suite
306, Amherst NY 14226. Both exquisite and practical,
this full-color magazine features both fine color pho­
tography of new architecture in wood, and building
code compliance information.

• Fine Homebuilding: The Taunton Press, Inc., P. O. Box
5506, Newtown er 06470, (800) 888-8286. This lovely
journal is aimed at the custom builder and advanced
do-it-yourselfer. It features excellent articles on building
techniques and technologies as well as design-oriented
accounts of projects by architects.

• Architecture magazine: P.O. Box 2063 , Marion, OH
43305, and Architectural Record, P.O. Box 564, Hight­
stown, NJ 08520; both standard journals for architects,
are by subscription.

• Design/Build: telephone 1- [888]867-6395; magazine
devoted to the D/B delivery system and associated
information and programs; also to Design/Build
Institute of America [DBIA] .

• CMeJOURNAL: % Construction Management
Association of America [CMAA], 7918 Iones Branch
Drive, McLean, VA 22101; magazine covering the CM
project delivery system and various ancillary topics,
document, and programs.
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GLOSSARY OF
CONSTRUCTION TERMS

Correct terminology, and knowledge of terms is critical in the
production of contract documents, and especially in detai­
ling. As a tool of communication, it is important to use terms
which are widely used and commonly understood, within the
mainstream construction lexicon.

This glossary has been compiled to be as comprehensive
as possible for students in Architectural, Engineering, and
Construction Technology programs. It is NOT, however, com­
plete in that each construction phase, system, trade, and ma­
terial has its own "jargon" and nomenclature; in many cases
definitions, too . These number in the tens of thousands. The­
refore, it is impossible to know and list them all; it is, ho­
wever, well to become familiar with them as the need arises
- always expanding the list. [Also, there is a need to caution
that often things are called by familiar names which are not
accurate - for example, it is plastic laminate, not Formica; it is
concrete not cement; it is steel not iron, ete.]

The following is a short list of resources and references that
may provide the definition of terms being sought by the stu­
dent. Be advised that the latest editions should be verified
with the publishers;

THE CONSTRUCTION DICTIONARY, 9th ed.
Greater Phoenix Chapter
National Association of Women in Construction
no. Box 6142, Phoenix, AZ 85005

DICTIONARYOF ARCHITECTURE AND CONSTRUCfION,
2d . ed.
by Cyril M. Hams
ISBN0-07-026756-1
Published by McGraw-Hill Book Company

BUILDING NEWS CONSTRUCfION
DICTIONARYILLUSTRATED, 2000 Ed.
ISBN 1557013268
Published by ENR/BNI Books
1221 Avenue of the Americas

CONSTRUCfION GLOSSARY, 2d. ed .
by J.S. Stein
ISBN 0-471-56933-X
Published by John Wiley and Sons, Ine.
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MEANS ILLUSTRATED CONSTRUCTION DICfIONARY
ISBN0-87629-218-X
Published by R.S. Means Co., Ine.
100 Construction Plaza
no. Box 800, Kingston, MA02364

A VISUAL DICTIONARYOF ARCHITECTURE
ByFrancis O.K. Ching
ISBN 0 -28451-3
Published by John Wiley and Sons, Inc.

Also, many publications of the Trade and Professional organi­
zations, listed in Appendix C, provide definitions and descrip­
tions which are specific to their products or services.

A
A/C - An abbreviation for air conditioner or air condition ing.

A/C Circuit - (Alternating Current) The flow of current through a conductor first in
one direction then in reverse. It is used exclusively in resident ial and commercial
wiring because it provides greater flexibility in voltage selection and simplicity of
equipment design .
A/C Condenser - The outside fan unit of the Air Conditioning system. It removes
the heat from
A/C Disconnect - The main electrical ON-OFF switch near the AlCCondenser.
A/E - Architect/Engineer - the design professional hired by the owner to provide
design and design-related services; a firm with personnel and expertise in both pro­
fessions.
Above Grade - The portion of a building that is above ground level [see Grade].
Abrasives - Substances rubbed on wood to smooth the surface/ Flint; garnet , alum i­
num oxide, and silicon carbide are common abrasives; also, used in stair nosings,
for non-slip surfaces; can be ' seeded" into flat concrete surfaces and stair treads also
for non-slip purposes.
ABS Pipe - ABSis abbreviation for Acrylonitrile Butadiene Styrene; type of plastic
pipe frequently used in plumbing and drainage work. Black in color and usually in
the form of Schedule 40 pipe.
Abut - To be immediately adjacent to, and touching on a side or end .
Accelerator - Any material added to stucco, plaster or mortar, which speeds up the
natural set.
Access Floor - Raised floor system consisting of relatively small 124" square] indi­
vidually removable panel s, mounted on isolated pedestal supports, beneath which
wiring, ductwork, cabling and other services may be installed; also called "computer
floor" or "pedestal floor"
Access panel - Cover or door, ofvarious sizes for openings provided to reach plum­
bing or other system, in/behind walls, floors, or ceilings; usually primed steel or
stainless steel.
Accessories - Trim pieces, reinforcement, anchors and other similar devices that aid
and enhance various material installations; vary in type but available for drywall,
plaster, masonry, concrete , etc.
ACM - A1uminum composite mater ial; usually sheet material for facings, etc. with
aluminum face sheets laminated to various backing mate rials.
Acoustic Materials - Composition board installed on ceilings or walls for the pur­
pose of reducing sound reflection (or echo); board is generally the same as that
used for ord inary insulating purposes, or can be specially manufactured material for
added acousti c capabilities; acoustical tile for ceilings is often perforated or fissured
to increase the area ofsou nd-absorb ing surface; may be boards, bans, blocks, foam,
spray-on, panel. sheets, pads or tile materials.
Acoustic(al) - Pertains to sound. In some build ings, it is necessary to includ e sound
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control. i.e., acoustical treatment; generally smooth flat surfaces reflect sound; a soft.
porous surface will absorb it. The finished surfaces of ceilings and walls are designed
accord ing to the need for acoustical treatment; floors may also be treated as well as
doors, windows and mechanical systems.
Acre - A unit of land measurement equal to 43,500 square feet.
Activity - (1) A scheduling term (2) The smallest work unit within a pro ject; the
basic building block of a project . (see Project)
Actual dimension - Size ofboards or lumber, distinguished from "nominal dimen­
sions "; term "2x4" is nominal. while 1-1/ 2" x 3-1/2 " is the actual size, which is that
existing after mach ining. sanding and preparing the lumber.
ADA- The Americans with Disabilities Actwhich givescivil rights protection to indi­
viduals with disabilities similar to those provided to individuals on the basis of race,
color, sex. nat ional origin, age. and religion . It guarantees equal opportunity for
individuals with disab ilities in public accommodations, employment, transportati­
on. State and local government services. and telecommunications; in construction,
basically provides for full accessibility [barrier removal] for handicapped persons
throughout various facilities in buildings and businesses ; also contains minimum
spacing. clearance requ irements, and other physical protection.
Adapter - Fitting which makes transition between pipes and ducts which are not of
the same size, or otherwise made to fit together.
Addendum (Addenda) - An addendum is generally issued by the owner to the con­
tractor during the bidding process and as such. addenda are intended to become
part of the contract documents when the construction contract is executed; written
information [with drawings if necessary] adding to, clarifying or modifying bidd ing
documents.
Adhesion - The property of a coat ing or sealant to bond to the surface to which it
is applied.
Adhesive - A natural or synthetic material. generally in paste or liquid form, used
to fasten or surface-attach material togethe r; glues, cements, pastes, and mucilage
are examples to install floor tile, fabricate plastic laminate-covered work. build up
laminated structural members. or otherwise attach work items together.
Adhesive Failure - Loss of bond; or a coat ing or sealant from the surface to which
it is applied .
Admixture - Asubstance other than Portland cement. water and aggregates included
in a concrete mixture, for the purpose of altering one or more properties of the con­
crete; aids setting. finishing. or wearing of the concrete .
Aerator- The round, screened screw-on tip/n ozzle of a sink spout. It mixes water and
air for a smooth flow.
Aggregate - Hard. inert material. such as sand , water-worn gravel. slag and crushed
ston e. used as filler material combined with Portland cement and water to produce
concrete; must be properly cleaned and well graded as required ; also used alone as
porous fill, substrate, or surfacing material ; in a wide range of sizes that is used to
surface built-up roofs.
AlA - The American Institute of Architects; a professional organization of registered
architects; provides various membership services, documents. lobbying efforts, go­
vernment interface, information education. and other
professional services; national organization with regional/local chapters
Air-Dried Lumber - Lumber that has been piled and stored in outdoor yards or
sheds for any length of time [in lieu of drying in a kiln], For the United States as a
whole, the minimum moisture content of thoroughly air-dried lumber is 12 to 15
percent and the average is somewhat higher. In the South, air-dried lumber may be
no lower than 19 percent .
Air Duct - Formed conduit which carries conditioned air to rooms from an air­
handling un it or furnace, and back again; varies in size and shape Irectangular,
roundI; usually sheet metal or fiberglass.
Air-entrained Concrete - Concrete suffused with tiny air bubbles, making it more
workable and better able to withstand frost.
Air Filters - Adhesive filters made of metal or various fibers that are coated with
adhesive liquid to which the particles of lint and dust adhere. These filters will re­
move as much as 90% of the dirt if they do not become clogged. The more common
filters are of the throwaway or disposable type.
Air Infiltration - The amount of air leaking in and out of a building through cracks
in walls. windows and doors.
Air Lock - Enclosure between sets of entrance doors to create a tran sition space; a
vestibule . overheated to prevent flow ofcold air into building; can be ceilingless, but
duplicates entrance doors layout.
Air Space - A space or void in a wall or other enclosed part of a building between
structural members.
Airway - A space between roof insulation and roof sheathing for movement of air.
AIligatoring - A condition of paint or aged asphalt which produces a pattern of
cracks resembling an alligator hide, brought about by the loss of volatile oils and
the oxidation caused by solar radiation. Coarse checking pattern characterized by a
slipping of the new paint coating over the old coating to the extent that the old coa­
ting can be seen through the fissures; is ultimately the result of the limited tolerance
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of paint or asphalt to thermal expans ion or contraction; also a malady which occurs
when roofing is deteriorating.
Alterations - (I) A term used to describe rernodeling or renovat ions involving par­
tial construction work performed within an existing structure (2) Remodeling wi­
thout a bu ilding additi on .
Anchor - Any of a number of devices/fastene rs [usually metal] used to mechan i­
cally attach one item or material to another of the same or different qua lities or
composition.
Anchor Bolts - Bolts, placed/imbedded in concrete with threaded port ion exposed,
which fasten column base plates, sills. girders or other members to concrete or ma­
sonry such as bolts used to anchor sills to masonry foundation; bolts to secure a
wood en sill plate to concrete, or masonry floor or wall in wood frame construction.
Angle (steel) - A section of rolled structural steel bent to form a 90 degree angle;
may have equal or unequal legs; ident ified by the symbol "L"; used in miscellaneous
ways or as part of structural frames- lintels to span openings and support masonry
at the openings. ln brick veneer, they are used to secure the veneer to the foundati­
on. Also known as "shelf angle ".
Approved - Term used to indicate acceptance of condition, material. system, or
other work or procedure; reflects action by design professional or other authorized
party. but does not relieve basic responsibility of party seeking such approval. as
written in other binding documents and provisions
Apron - 11 The flat, vertical part of the inside trim of a window. It is placed against
the wall directly beneath the window sill [stool [. 2[ Also, concrete slab at the ap­
proach to a driveway or garage.
Arch - A curved structure that will suppo rt itself and the weight of wall above the
opening. by mutual pressure.
Architect - Person trained in design and construction and registered by the state,
who prepares architectural designs to meet the owner's requ irements. and associa­
ted construction documents and observes construction of various types of building
projects for a variety of types of structures.
Architect-Engineer (A/E) - An individual or firm offering professional services as
both architect and engineer.
Architect's Scale - Three-sided "ruler" with TwO different scales on each side- on e
reads in one direction and is Twice the other [e.g.• 1/4- inch and I/B-inchl ; also can
be beveled, Two-sided versions .
Architectural Design - Process of assembl ing and developing stated pro ject requi­
rements, regulatory concerns and conceptual design principles into a coordinated
program and associated sketches and drwaings which depict the proposed project .
Architectural Drawing - Part of a set [series] of drawings created and compiled to
dep ict the desired design configuration and details for the general construction of
a project; does not address structural or building service systems; also. singly. a line
drawing showing plan and /or elevation views of the proposed building for the pur­
pose of show ing the overall appe arance of the building.
Areaway [wells] - I] Concrete or metal barriers walls installed around a subgrade
window to hold back the earth and allow light into a basement; also called"area­
way". 2[ An open subsurface space adjacent to a building used to admit light or air
or as a means of access to a basement.
Ashlar - Squared and dressed stones used as a masonry wall facing; also. sho rt up ­
right wood pieces extending from the att ic floor to the rafters forming a dwarf wall.
Asphalt - A mineral pitch insoluble in water and used extensively in building mate ­
rials for waterproofing. roofcoverings. shingles. floor tile, paints. and paving; A dark
brown to black, highly viscous, hydrocarbon produced from the residue left after the
distill ation of petroleum. Asphalt is used on roofs and highways as a waterproofing
agent. Most nat ive asphalt is a residue from evaporated petroleum. It is insolubl e in
water but soluble in gave. line when heated . Used widely in building for waterproo­
fing roof coverings of man y types, exterior wall coverings. flooring tile, and the like.
Asphalt Expansion Joint Material - A comp osition strip of felt and asphalt material
mad e to specified thickness and used to take up the expans ion in concrete floor and
sidewalks; in large part has given way to foam plastic mater ial. Ialso see, Expansion
joint material]
Asphalt Roofing - On a flat surface the roofing is composed of alternate layers of
roo fing felt and hot-applied asphalt (called built-up roof) . [Asphalt is the most wi·
dely used material for covering roofs because it possesses the characteristics needed
for protection against weather and is easily applied, at a relatively inexpens ive cost]
Asphalt Shingles - Composition roof shingles made from asphalt impregnated felt
covered with mineral granul es. reinforced with strands of fiberglass; available in
several weights.
Assemblies - Portions of a build ing in combination; for example , a roof/ceiling
assembly. or a ceiling/floor assembly, where different materials are combined, in­
stalled. and interfaced to form protectives, and other aspects of construction for an
ent ire building.
ASTM - Abbreviation for the organization, ASfM, International Iformerly the Ame­
rican Society for Testing and Materials]. an organization dedicated to developing
and establishing the test ing and standardization of building materials.
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Astragal - A molding, attached to one ofa pair of swinging doors, against which the
other door strikes. French doors use this as the stop; trim piece that covers a joint
between doors.
Attic - The accessible space located between the top of the ceiling and the unders ide
of the sloped roof; usually accessed through a ceiling opening in the hallway or
garage of a home.
Attic Ventilators - Fans or turbines in the roof or in gables for the purpose of mo­
ving air to circulate it through the attic; in houses, screened opening) provided to
ventilate an attic space. They are located in the soffit area as inlet ventilators and in
the gable end or along the ridge as outlet ventilators. They can also consist ofpower­
driven fans used as an exhaust system. (See also Louver.)
Auger - In carpentry, a wood-boring tool used by a carpenter to bore holes; also large
diameter screw-type tool to bore holes in earth for caissons
Awning - Shading device mounted above a window; usually canvas or metal , with
some plastic
Awning window - A window unit that is hinged near the top so the bottom opens
outward ; can be single or multiple sections.

B
Back Nailing - The practice of nailing roofing felts to the deck under the overlap, in
addition to hot mopping, to prevent slippage of felts.
Backer Rod - A flexible. compressible polyethylene or polyurethane foam rope or
strip of plastic foam or similar material tightly wedged into a joint to limit the depth
to which sealant can be applied; in glazing, a material installed under compression
and used to control sealant joint depth , provide a surface for sealant tooling, serve
as a bond breaker to prevent three-sided adhesion, and provide an hour-glass con­
tour of the finished bead .
Backfill - Coarse earth or granular material used to fill in and build up the ground
level around the foundation wall to provide a slope for drainage away from the
foundation wall; (1) filling in any previously excavated area, i.e., The replacement of
excavated earth into a trench around and against a basement foundation...
Backing - Added framing installed to allow secure installation of surface applied
items, such as handrail brackets, towel bars, cabinets, countertops, shelving, lava­
tories, etc.
Backsplash - The raised or vertical lip/trim piece along the back and side edges of a
countertop to dose the joint at the wall; at a vanitory, to prevent water from running
down the backs of the cabinets .
Backup - A material, usually not in view, which acts as a support, filler, or rigidity
reinforcement for another material (example- concrete masonry units act as "back­
up" to face brick) .
Baffle - 1\ Acoustical pads or panel to absorb sound, hung or attached to walls;
2) vanes in air ducts to divert flow of air; 3] any other device/material to preclude
transfer of heat, sound, etc.
Balcony - A deck projecting from the wall of a building above ground or at floor
level.
Ballast - 1JA heavy material (usually gravel or stone) installed over a roof memb­
rane to prevent wind uplift and to shield the membrane from sunlight, and aids
water evaporat ion . 2) Also, an electrical component in some fixtures to limit flow
of electricity.
Balloon Framing - In carpentry, the lightest and most economical form of wood
frame construction; system of light-wood or house framing characterized by the
studding extending in continuous lengths from the foundation sill to the roof plate;
not widely used because it requires applied fire blocking and a let-in ribbon for
the second floor framing; utilizes long pieces of lumber, not readily available; also
called Eastern Framing.
Balusters - Usually small vertical posts/members supporting a handrail in a railing
used between a top rail and the stair treads or a bottom rail; more commonly known
as banister spindles
Balustrade - A series of small vertical members [balusters] , used between a top rail,
and sometimes bottom rail, used on the edge of stair treads, balconies , and porches .
Bar - Small rolled or drawn steel shape, round, square or rectangular in cross sec­
tion ; a deformed steel shape used for reinforcing concrete.
Bar Joists - Structural steel framing units made from bar- and rod-shaped steel and
other light weight members, for supporting moderate roof and floor loads; also
known as "open-web steel joists", or "steel lumber" .
Barge Board - A decorative board covering the projecting rafter (fly rafter) of the
gable end . At the cornice. this member is a facie board .
Barrel Vault [Roof! - A roof design, which in cross section is an arched segrnent of
a cylinder, lying horizontally, and that spans like an arch.
Barrier-Free Design - Providing layout and design that provides accessible route for
all persons to all functions within a building, as noted ; meet requirements of the
Americans with Disabilit ies Act [ADA) regulations and local codes. etc.
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Base - 1] The bottom part of any unit on which the entire thing rests; 2J can be a
separate concrete pad under equipment; 3JA board placed against the wall around
a room next to the floor to finish properly between floor and wall; 41 slang for
"baseboard ".
Baseboard - Interior wall trim at the floor line to cover the joint between wall and
floor materials ; strip of wood placed along the base of a wall or column to protect
the finish from damage by shoe.
Base Cabinet(s) - The lower, floor mounted cabinets that support the work- or
countertop, in offices, laboratories, kitchens or other work areas.
Base Flashing - The upturned edge of the watertight membrane formed at a roof
termination point by the extension of the felts vertically over the cant strip and up
the wall for a varying distance where they are secured with mechanical fasteners.
Base Molding - Molding used to trim the upper edge of interior baseboard.
Base Plate - A steel plate form ing the bottom or base of a steel column; usually
larger than the column to disperse the imposed load , to allow proper anchorage to
the bearing surface.
Base Ply - An asphalt-saturated and/or coated felt installed as the first ply with 4
inch laps in a built-up roof system under the following felts which can be installed
in a shingle-like fashion .
Base Shoe - Molding used next to the floor On interior base board . Somet imes called
a carpet strip.
Bat - A half-brick [see Cull]
Batt - Strip of faced, or unfaced fiberglass insulation sized to fit snugly between
framing members.
Batten - Narrow strips of wood or other material used to cover joints in sheets of
wall materials or as decorative vertical members over plywood or wide boards.
Batten Plate - A formed piece of metal designed to cover the joint between two
lengths of metal edge.
Batter Board - A pair of horizontal boards, set at 90 degrees to each other, nailed to
posts set outside the corners of a building excavation, used to indicate the desired le­
vel, and serve as a fastening place for stretched cords used to mark building corners,
and foundation lines during construction; to show the outl ines of other building
features and walls. Also, can indicate the proper level or grade elevation .
Batt Insulation - Strips of flexible blanket-like, or roll ofinsulating material (usually
faced or unfaced fiberglass) used for thermal or sound insulation by being installed
between framing members in walls, floors and/or ceilings.
BayWindow - Any fixedwindow space projecting outward from the walls of a buil­
ding, either square or polygonal in plan .
Bead - In glazing, an applied sealant in a joint irrespective of the method of applica ­
tion, such as caulking bead, glazing bead, etc. Also a molding or stop used to hold
glass or panels in position.
Beam - Strucrural support member (steel, concrete, lumber) transversely supporting
a load that transfers weight from one location to another-- Astructural member that
is normally sub ject to bending loads, and is usually a horizontal member carrying
vertical loads (an exception to this is a purlin); three types are-
1. Cont inuous beam - has more than two points of support.
2. Cantilevered beam- supported at only One end , and restrained against rotation
and deflection by design and connection.
3. Simple beam- freely supported at both ends.
Beam pocket - A slot or recess left in a wall in which the end of a beam or joist is
placed for bearing [support] .
Bearing Partition - A partition that supports any vertical load in addition to its
own weight.
Bearing Plate - Steel plate set On grout bed (non-shrinking) under the end of a
beam or other structural member; distributes the load carried On the member over a
greater area of the wall; may also be a "pad" made of a block of plastic or synthetic
rubber which cushions point at which members meet .
Bearing Wall - A wall that supports any vertical load in addition to its own weight;
wall or partition that supports all or part of the floors, roofs, or ceilings, in a buil ­
ding; partition that carries the floor joists and other partitions above it.
Bed joint - A horizontal mortar joint in brick or other masonry walls.
Bed Molding - A molding in an angle, as between the over hanging cornice, or eaves,
of a building and
Bed or Bedding - In glazing, the bead compound or sealant applied between a light
of glass or panel and the stationary stop or sight bar of the sash or frame. It is usually
the first bead of compound or sealant to be applied when setting glass or panels .
Bed Rock - Unweathered (never exposed to air and light] , and undisturbed solid
stratum of rock; excellent bearing surface for foundation systems.
Below Grade - Element of item that occurs beneath the top of the earth [grade]: may
be a portion of a building that is below ground level.
Bench Mark (B.M.) - Afixed point used as the basis for computing elevation grades;
identified by marks or symbols on stone, metal or other durable surveying items/
matter, permanently affixed in the ground and from which differences of elevation
are measured ; also referred to as a "datum", or "datum po int ".
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Bent Glass - Flat glass that has been shaped while hot into curved shapes .
Berm (earth) - A low, artificially made mound of earth which adds height and depth
to a flat landscape ; often used in rock gardens, landscaped with rocks and plants.
Also used against buildings to help insulate the walls Iusually installed up to sill of
windows] .
Bevel [cut] - The angle of the front edge of a door usually from 1/8" to 2".
Bevel Siding (or Lap Siding) - A type of finish siding used on the exterior of a
house. It is usually manufactured by re-sawing a dry, squared. surfaced board, dia­
gonally, to produce two wedge-shaped pieces; used as horizontal siding in a lapped
pattern. This siding varies in butt thickness from '/2 to '/.I inch and in widths up to
12 inches. Normally used over some type of sheathing.
Bi-fold doors - Doors panel hinged in the middle and fixed at the jamb; panels fold
and slide to the jamb; ideal for achieving maximum opening.
Bi-pass doors - Track- mounted doors which slide by each other.
Bitumen - Any of various mixtures of hydrocarbons occurring naturally or obtained
through the distillation of coal or petroleum. (See Coat Tar Pitch and Asphalt)
Bituminous Concrete - An asphaltic compound with small aggregate mixed in thick
liquid asphalt, which hardens into a paving surface after being heated , spread and
rolled ; also, called "blacktop ".
Blanket - Term referring to long rolls of fiberglass insulation , which are subsequent
cut into batts .
Bleaching - A method of lighten ing the color ofwood by apply ing chemicals .
Bleeding - A migration of a liquid to the surface of a component or into/onto an
adjacent material; seeping ofa stain or lower coat through the top coat, spoiling the
appearance of the top coat.
Blend - Mixture of two or more elements to produce a different product: as of two
pigments, to obtain a desired color in paint.
Blind Nailing - Nailing driven in such a way that the nail heads are not visible on
the face of the work-usually at the tongue of matched boards for flooring, so the
groove of the adjoining board conceals the nail head.
Blind Stop - A rectangular molding, usually 3/4 by 1-3/8 inches or more in width ,
used in the assembly of a window frame. Serves as a stop for storm and screen or
combination windows and to resist air infiltration.
Blister - An enclosed raised spot evident on the surface of a building; Cloudy or
milky-looking raised spots on finished surfaces. They are mainly caused by the ex­
pansion of trapped air, water vapor, moisture or other gases.
Blocking - Various wood members sized and cut to shape and used as fillers, ba­
cking, or nailing strips; Also, method of bonding two adjo ining or intersecting walls
not built at the same time.
Board Foot [Measure) . In carpentry, a system for specifying a quantity of lumber;
one unit is one board foot, the equivalent of a board 12" x 12" and 1 inch thick.
Boards - Yard lumber less than 2 inches thick and 2 or more inches wide.
Bollard - Short stanchion used to inhibit vehicle access, to direct pedestrian traffic,
and /or as decorative [and illuminated 1markers [not part of a sign systemI; also
used as bumpers to protect building, fire hydrants, and similar features; also called
"pipe guards" .
Bolster - Ashort horizontal timber or steel beam on top of a column to support and
decrease the span of beams or girders.
Bond - 1) The fusing together of materials through chemical action .
Bond Beam - Continuous, reinforced concrete block course in or around the top of
masonry walls used to stabilize the walls.
Bond Breaker - A chemical coating, tape, or inert sheet divider to prevent adhesion
of one material to another; primarily used in sealant joints to prevent sealant from
adhering to backer rood .
Bond Plaster - In addition to gypsum, bond plaster contains 2-5% lime by weight
and chemical additives which improve the bond with dense non-porous surfaces
such as concrete. It is used as a base coat.
Bottom chord - The lowest or bottom horizontal or angled member in a truss.
Bottom or sole plate - Bottom framing member of a wall, usually either 2x4 or 2x6;
plate is nailed to the bottom of the studs and to the floor joist or sheathing below it.
Bow - Distort ion [curve, bend, warping] or other deviation from flatness in glass or
wood so it is no longer flat.
Box sill - Wood frame sill construction where a header joist is nailed, vertically,
across the ends of floor joists closing off the voids between joists; ensures proper
joist spacing and stability; vertical board also called a "band board" .
Brace - An inclined piece of framing lumber applied to wall or floor to stifled the
structure. Often used on walls as temporary bracing until framing has been com­
pleted .
Braced Framing - Supported framework of a house, especially at the comers; diago­
nal or let-in braces (wood or metal) form a triangular shape to make the frame rigid
and solid; plywood sheets at comers provide the same function .
Bracing - Auxiliary members in framing that are used to make the major structural
members more rigid; ties and rods used for supporting and strengthening various
parts of a build ing used for lateral stability for columns and beams.
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Bracket- A brace extending from a wall to support a weight, such as a shelf.
Brad - A small, fine finishing nail with a small head .
Brick . Masonry unit( s) composed of clay or shale with added ingredients and
shaped into various size units ; formed into a rectangular prism while soft, then bur­
ned or fired in a kiln; can have voids or recessed panel to reduce weight and increase
bond to mortar; many types of brick, face brick being most familiar [can be exposed;
many colors, textures and sizesI;also backup material ; also a fire brick used for fire
boxes in fireplaces; many colors available and a range of size for differing visual
effects. Available in several grades, as follows:

Grade MW - Moderate Weather grade of brick for
moderate resistance to freezing used, for example, in planters .
Grade NW - No Weather brick intended for use
as a back-up or interior masonry.
Grade SW - SevereWeather grade of brick intended for use where
high resistance to freezing is desired-Commonly called "Face Brick".

Brick ledge - Foundat ion feature, usually a continuous notch in the top outer cor­
ner, where the brick wythe is set, so the brick runs passed the face of the foundation
wall.
Brick Mold - Standard wood mold ing used as outside casing around doo rs and
windows; covers joint between window unit and adjacent wall.
Brick [wall] tie - Corrugated metal strip [approx. 1"w x 6-8" long] nailed to wall
framing, bent and inserted into the mortar joints of brick veneer.
Brick Veneer - Single wythe (thickness) of brick facing applied over wood frame
construction, or masonry other than brick; this facing is non -structural, and must be
fastened to the framing or structural backup material for stability.
Bridging - I) Method of bracing floor joists to distribute the weight over more than
one joist; joins joists to act as a diaphragm unit and not individually; prevent dis­
placement and wracking; usually two wood (1" thick) or light metal pieces cris­
scrossed between joists are inserted in a diagonal pos ition between the floor joists
at midspan to act both as tension and compression members for the purpose of
bracing the joists a spreading the action of loads.; also can be wood stock same size
as joists and is called "solid bridging" ; must be installed continuously from end
wall to end wall.
Broom finish - Aslightly roughened, slip-resistant texture created by running a stiff
broom across fresh concrete; commonly used on sidewalks.
Browncoat - The coat of plaster directly beneath the finish coat. In three-coat work,
the brown is the second coat .
BTU- British Thermal Unit - The amount of heat energy required to raise the tem­
perature of one pound of water through a change of one degree Fahrenheit [F].
Buck - Often used in reference to the assembly of rough frame open ing members .
Door bucks used in reference to metal door frame.
Buildability - Extent to which a design facilitates the construction of a building
in accord with overall requirements for the project; collection of techniques and
methods to ease construction.
Builder-grade - A trade term meaning a product of average quality normally found
in production-built housing.
Building - (1) To form by combining materials or parts (2) A structure enclosed
within a roof and within exterior walls hou sing, shelter, enclosure, business, and
support of individuals, animals, their activities, or real property of any kind.
Building Brick - Brick for building purposes not especially treated for texture or
color, formerly called "common brick." It is stronger than face brick.
Building Codes - Laws, ordinance, regulations and other legal requ irements ad­
opted by local governing jurisdictions to establish minimum acceptable safety stan­
dards for all types of construction; set safe building practices and procedures . The
codes generally encompass structural, electrical, plumbing, and mechanical remo­
deling and new construction. Usually a building permit is required prior to the
start of construction, and inspections are required during construction, to confirm
compliance with the local codes.
Building Code Official- Department Head or chief of building regulations depart­
ment ; often a registered'design Professional, and also certified as code official by
state or code organ izations . [see Building Inspector]
Building Envelope - (1) The waterproof elements of a building which enclose con­
dit ioned spaces through which thermal energy may be transferred to or from the
exterior. (2) The outer structure of the building. (sometimes referred to as "Building
Shell")
Building Inspector - A qualified government representative authorized to inspect
construct ion in progress for compliance with applicable building codes, regulations
and ordinances; works for the Building Code Official [see]: often certified by state
or code organizations.
Building Line - Linesestablished and marked off by a surveyor which denote the ex­
terior faces of a proposed building; used by trades-persons as guidelines; surveyors
get their information from the plans, specifications and official records; building
line is generally extended and marked on batter boards placed about 6 feet outside
the corners/lines of the building excavation .
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Building Paper - Heavy sheet material [e.g., papers, felts, ete.) used between shea­
thing and siding/facing for insulation and wind-breaking purposes; four types- 1)
red rosin paper; 2) sisal paper; 3) plain asphalt felt paper (tar paper) , and 4) plastic
sheeting.
Building Permit - A written document issued by the appropriate governmental
agency, to owner or contractor, prior to the start of construction on a specific pro­
ject in accordance with drawings and specifications approved by the governmental
authority; indicates proper review for compliance with various regulations; must be
kept posted in a consp icuous place on the site until the job is completed and passed
by the building inspector.
Built -Up Roof - A roof covering composed of 3 to 5 alternate layers [plies] of buil ­
ding (roofing) felt and laminated with hot liqu id asphalt, coal tar or pitch, with a
final surfacing of gravel or crushed slag; generally laid on a low slope or compara­
tively level roof.
Bull float - A large, rectangular, long handled float used for smoothing a large slab
of concrete; can reach across or into the center of the slab. A tool used to finish and
flatten a slab. After screeding. the first stage in the final finish of concrete, smoothes
and levels hills and voids left after screeding. Sometimes substituted for darbying. A
large flat or too l usually of wood, aluminum or magnesium with a handle.
Bullnose - A radius or rounded corner on ceramic tile, CMUs, and drywall (using
a metal trim piece]
Butt - Common type of door hinge that allows the edge of a door to butt into the
jamb of the frame.
Butt Glazing - The installation of glass products where the vertical glass edges have
butted vertical joints and no mullions or structural supporting mullions; joints are
sealed with silicone sealant; used on interior or exterior for clean, sleek range of
glass without struts .
Butt Joint - Joint The junction of two members in a square-cut joint. end-to-end, or
side-to-side (edge-to-edge) .
Butterfly Roof - A roof assembly, which pitches sharply from either side toward
the center.
Buttering - In glazing. application of sealant or compound to the flat surface of
some member before placing the member in position, such as the buttering of a
removable stop before fastening the stop in place.
Butyl - Type of non-curing and non-skinning sealant made from butylene . Usually
used for internal applications.

c
Cabinet - Shop or job-built unit for kitchens or office uses; often combination of
drawers and shelves; can be wall-hung. or floor mounted.
Caisson - Adeep shaft drilled into ground down to adequate bearing soil, then filled
with concrete; used to support a column or to provide other structural foundation.
Callout - A note on a drawing with a leader line to the feature, location, material or
work item involved.
Camber - A slight upward arch placed in a beam or girder to counteract deflection
caused by loading.
Canopy - An overhanging roof.
Cant Strip - A bpard or strip installed on an angle at the intersection of the roof
deck and a wall, curb, or other penetrating item to prevent bends and/or cracking
of the roofing membrane at the intersection of the roof deck and wall used to avoid
sharp right angles when the roof covering is installed ; used with a base flashing to
minimize breaking of the roofing felts.
Cantilever - A pro jecting beam or other structure supported at one end. only.
Cap - Upper/top trim or closure member of a column, pilaster. door cornice, mol­
ding or the like. The upper member of a column. pilaster, door cornice, molding.
and the like.
Cap flashing - Portion of flashing attached to vertical surface to forestall water from
migrating behind the base flashing.
Cap Sheets - In roofing. one to four plies of felt bonded and top coated with bitu­
men that is laid over an existing roof as a treatment for defective roofs.
Carriage - Center diagonal supporting member under and for stair treads; usually
a 2" plank or steel member[s) ; formed or notched to receive treads and risers; runs
parallel to the stringers
Casement Window - A side-hinged window that opens outward by a crank device
or push-bar; units of wood or metal sash, wh ich may be opened by means of hinges
affixed to the vertical edges.
Casework • Manufactured. or custom-built cabinetry, includ ing shelves, cabinets
(base and/or wall), countertops, and ancillary equipment; can be metal, wood. la­
minate covered, ete.
Casing· Trim/rnolding of various widths and thicknesses used to trim door and
window open ings at the jambs; also trim to finish a wall opening.
Cast-In-Place (Concrete) - Current and proper term for the placing of concrete into
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its forms on the job site; also called "site-cast"; replaces the word "pour " which has
negative connotations relating to a watery mix inappropriate for construct ion use.
Catch basin - Commonly, the drain in the curb or gutter of a street; in a stream or
watercourse. a depression designed to hold water
Caulk - (v) The application of sealant to a joint . crack or crevice. (n) A compound
used for sealing that has minimum joint movement capability; sometimes called
low performance sealant .
Caulking - A waterproof adhesive filler material used to seal seams, cracks, and
various types of joints between materials, or building parts; must remain flexible,
non-drying and non-sagging; also see Sealants.
Cavity Wall - A masonry wall made of two or more wythes of masonry un its joined
with ties, but having an air space between them
Cellulose Insulation - Ground up newspaper that is treated with a fire retardant.
Cement, Portland [Types) - Portland cement is a finely ground, gray, powdery mate­
rial which when mixed with water will harden; used with aggregate of various sizes
in concrete and mortar ; formed by crushing burned limestone clinkers [unburned
material] ; is available in a variety of types;

JYpe I Normal - is a general purpose cement
suitable for practically all uses.
Type If Moderate - is used where precaution against
moderate suifate attack is important.
JYpe III HighEarly Strength - is used when high strengths are
desired at very early periods
Type IV LowHeat- is a special cement for use where the amount and rate of
heat generated during curing must be kept to a min imum; is intended in
large masses of concrete such as dams .
JYpe V Sui/ate Resisting - is a special cement intended for use only in
construction exposed to severe suifate action. such as western states having
soils of high alkali content.

Cementitious - Attribute of inorganic substances that have cementing properties .
Centerline - Actual or imaginary line through the exact center of an object .
Center-to-Center - Measuring distance from centerline to centerline ofsimilar, adja­
cent units; term meaning "on center", as in the spacing of joists, studding. or other
structural parts .
Ceramic tile - Thin hand- or machine-made clay tile to act as facing or flooring
where water or spillage is a problem; bathrooms, shower rooms. entries
Chain - Metal tape used by surveyors for measuring; unit ofmeasure equal to 66 feet.
Chair Rail - Horiwntal strip ofwall molding installed at proper height and protru­
ding enough to prevent top of chair backs from touch ing. scraping or marring the
wall [see wainscoting) ; In storefront, window wall, or curtain wall systems. a chair
rail is an aluminum extrusion applied horizontally to the inside of the system 3 feet
from the floor to create a barrier in floor-to-ceiling glazing applications.
Chairs - Metal, heavy wire. or plastic supports to hold reinforcing steel in place
during placing of concrete in forms; allows concrete 10 surround bars, and provide
proper [required] clear cover of concrete between bars and face ofconcrete member;
available in single or multiple bar sizes. and in varying heights.
Chamfer - Abeveled surface cut on the corner of a material ; prevent chipped corners.
Channel Glazing - The installation of glass products into U-shaped glazing chan­
nels. The channels may have fixed stops; however, at least one glazing stop on one
edge must be removable.
Channel - Structural section, steel or aluminum, shaped like a rectangle, but with
one long side missing; "C"-shaped ,
Chase - In masonry a recess or channel cut or built in the face of a wall to allow
space for receiving pipes. conduits, ete.; also a recess in any wall to provide space
for pipes and ducts. etc.
Checking - Fissures that appear with age in many exterior paint coatings, at first su­
perficial. but which in time may penetrate entirely through the coating. It produces
a pattern of surface cracks running in irregular lines. When found in the top pour of
an asphalt built-up roof. checking is the preliminary stage of alligatoring .
Checkrails - Meeting rails sufficiently th icker than a window to fill the opening
between the top and bottom sash made by the parting stop in the frame of double­
hung windows . They are usually beveled.
Chimney. Avertical shaft for drawing smoke from a heating unit , fireplace, or inci­
nerator, and venting it to the outside.
Chip board - Wood panels manufactured with small wood chips and glue; also
called, Oriented Strand Board [OSBIand wafer board
Chord - Usually refers to uppermost [top chord I or lowermost [bottom chord I in a
truss; also, a line drawn through a circle other than a diameter or radius.
Circuit Breaker • Simple switch-like device which automatically opens a circuit
when the rated current is exceeded as in the case of a short circuit.
Cladding - Any of several materials or systems used as exterior wall enclosures for
build ings; siding. metal
Claim - A formal notice sent by a contractor to an owner asserting the fact that the
terms of the contract have been breached and compensation is being sought by the
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contractor from the owner.
Clapboard - Type of siding which consists of narrow boards, usually thicker at one
edge than the other.
Clear Dimension/Opening - Designation used to indicate the direct, unobstructed
distance between opposing inside faces of an open ing, frame, room , columns, etc.
Cleat - A wedge-shaped piece (usually of metal) which serves as a suppo rt or check.
A strip fastened across something to give strength or hold something in position .
Clerestory - Portion of a building or room that extends above the adjoi ning roof,
usually with glazing for light and ventilatio n.
Close-grained wood - Woods with narrow, inconspicuous annual rings; term some­
times used for wood having small, closely spaced pores.
Closer - Finish door hardware device which automatically pushes the door closed.
CMU - Abbreviation for concrete masonry unit [see]
Coal Tar Pitch - A bituminous material, which is a by-produ ct from the coking of
coal. It is used as the waterpro ofing material for tar and gravel built-up roofing.
Coarse-grained wood - Wood with wide, conspicuous annual rings indicating con­
siderable difference between springwood and summerwood growth; term used for
woods with large pores such as oak, ash, chestnut, and walnut.
Coating - A layer of any liquid produ ct, of various composititions, spread over a
surface for protection.
Coating/topping - Relatively thin material, such as paint, epoxy, ete. applied to
surfaces for protection and/or decoration; topping is usually applied to floors to
smoo th irregularities, or to provide better wearing surface.
Codes - Variety of prevailing regulations, ordinances or statutory requirem ents set
forth by governm ental agencies associated with buildin g constructio n practices and
owner occupancy, ado pted and administered for the protection of various aspects of
publi c health , life safety and welfare.
Cold Applied - Products that can be applied without heat ing. These are in contrast
to products which need to be heated to be applied.
Cold Patch - In roofing, a roof repair done with cold-applied material.
Collar - In roofing, a conical metal cap flashing used in conjunctio n with vent pipes
or stacks usually located several inches above the plane of the roof, for the purpose
of shedding water away from the base of the vent.
Collar beam - Horizontal member installed between op posing roof rafters abou t
1/3 of the way down from the ridge; to stiffen roof framing and prevent spreading
of rafters when loaded.
Column - In architecture: A perpendicular supporting member, circular or rectan­
gular in section, usually consisting of a base, shaft, and capital. In engineering: A
vertical structural compression member which supports loads acting in the direction
of its longitudin al axis; can also be purely decorative.
Combination Doors or Windows - Combination doors or wind ows used over re­
gular openings. They provide winter insulation and summer protection and often
have self storing or removable glass and screen inserts. This eliminates the need for
handling a different un it each season .
Commissioning - The process at or near construction completion when a facility is
put into use to see ifit functions as designed. Usually app lied to manufa cturing type
projects, and similar to BeneficialOccupancy in the commercial sector.
Co mmon Bond - Brick laid in a pattern consisting of five (5) courses of stretchers,
followed by one (1) "bonding" course of headers [tied to the backup wythe].
Common nail - Large diameter nail. with head, for rough framing; size indicated by
"d". or penny designat ion [for example, 16-penny nail]
Commo n Rafter - Rafter extendi ng from the top of the wall to the roof ridge.
Compatible - Two or more substances, wh ich can be mixed or blend ed witho ut
separating, reacting, or affecting eithe r material adversely.
Component - A part, member, unit or module of an assembly or building which
is buil t or manufactured before being delivery to the project site for installation.
Composite Board - An insulation board, which has two different insulation types
laminated together in 2 or 3 layers.
Composite Wall - A mason ry wall that incorporates two or more different types of
maso nry units, such as clay brick, and concrete masonry units (CMUs).
Compound - A chemical formu lation of ingredients used .to produce a caulking,
elastomeric joint sealant, etc.
Conca ve Joint - A mortar joint too led and compacted into a curved, indente d pro­
file which sheds water.
Concealed Installations - Materials or equi pment installed and subsequently co­
vered by ceiling, wall or floor surfaces, or other enclosure to rend er it ' out of view'
and not readily visible.
Concrete - Athick, pasty (but "plastic/formable ' ) mixture of Portland cement, sand,
gravel, and water; can be formed into any shape which it retain s when hardened and
cured; mixes may be varied in proportioning, for strength, and other attributes or
features.. e.g., I part cement, 2 1/ 2 parts sand,S parts coarse aggregate; an appropri­
ate rat io of water produ ces a mix used for founda tions, walls, abutments, piers, etc.
Concrete Block - Common term for mason ry units of varying shapes and sizes,
produced with concrete [see Concrete Masonry Units].
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Concrete Brick - A solid concrete masonry unit the same size and proport ions as a
modu lar clay brick.
Concrete Cylinder Test - A com pression test where wet [fresh from the delivery
truck] samples of concrete are carefully placed in special cylinders, 6 inches in dia­
meter and 12 inches high; cylinder is filled 1/3 full and concrete is then compacted
by rodd ing, 25 strokes, with a bar; this is repeated at 2/3 full, and full. Two, or more
such cylinders are prepared, some to be tested at 7 days and the remaind er at 28 days
after preparation ; shells are stripped off and the concrete cylinders are lab-tested,
in a hydraulic press that measures the pressure required to crush the cylinders to
breakage; this determin es the compressive strength of concrete, most com monly
specified as 3,000 psi at 28 days.
Concrete Mason ry Unit (CMU) - Units of hardened concrete form ed to varying
profiles, sizes, and strengths, some solid, others with hollow cores (voids); designed
to be laid in same mann er as brick or stone to form walls, partitions, etc. [comm on ­
ly called "concrete block ']
Concrete, Plain - Concrete either without reinforcement, or reinforced only for
shrinkage or temperature changes.
Concrete Slump Test - A test run on the job site to determine the plasticity of con­
crete. A sample of fresh concrete is placed in a cone-shaped container, 12" high .
Concrete is compacted with 25 rod strokes at 1/3, 2/3, and compl etely full. The
containe r is then slowly lifted; the concrete will ' slump" as the form is removed.
The flattened concrete is then measured to ascertain how much lower than the 12'
original height remai ns, i.e., how much the concrete has "slumped " down from the
12" cylinder height. This "slump" will be specified and the actual test results note
the acceptability of the concrete (for use in the project). This test is completely site­
accomplished. Usually a slump of 3-5 inches is requ ired or acceptable; it varies as
requi red to meet the various job condi tions.
Conduit - General term for an feature that carries or conveyssome other substance.
Conduit, Electrical - Pipe-like tubing, usua lly metal or plastic. in which wire is
installed for electrical service.
Conifer [coniferous!- A tree with needles in lieu ofleaves that bears cones [pine for
example]: also called "evergreen ' !
Construct - To assemble and combine construction materials and methods to make
a structure.
Construction Documents - Comp lete array of all drawings. specifications. adden ­
da. change order. field instructions. bulletins, directives associated with a specific
constructio n project. These document s delineate and graphically represent the phy­
sical construction requirements established by the AfE. [also, see Contract Docu­
rnents]
Construction Phase - The fifth and final phase of the architect's basics services,
which includes the architect's general adminis tration (GM ) of the constructio n
cont ract.
Construction Schedule - A graphic, tabular or narrative representation or depiction
of the construction portion of the project-delivery process, showing activities and
duration in sequential order.
Construction Specifications Institute [CSI! - Professional organ ization active in
overall specification developm ent. writing, producti on , and ancillary activities; es­
tablished the original uniform 16-Division format which is standard and widely
used today as the uniform basis for specifications and Project Manual s; provides
information for upgrading of specifications content and produ ction; adjusting to
50-Division form at [2004] to meet need for more space specific to trades and pro­
fessions, to clarity requirements. and provide for future additions
Contour Line(s) - Lines on a survey plat, site plan, or topograph ic map which con­
nect points of like (same) grade elevation, referenced to above/below sea level or
other appropria te datum point(s).
Contract - ( I) An agreement for goods and/or services between two or more parties,
especially one that is written and enforceable by law (2) The writing or document
containing such an agreement.
Contract Administration - The contractual dut ies and responsibilities of the AfE,
contractor or CM during the construct ion phase of a specific project for generally
overseeing the actual construction and servicing the interactive provisions in the
contract for construction.
Contract Bond - A written form of security from a surety compa ny. on behalf of an
acceptable prime or main contractor or subcon tractor, guarant eeing complete exe­
cution of the contract and all suppleme ntal agreements pertaining thereto and for
the payment of all legal debts pertaining to the construction of the project.
Contract Documents - A term used to represent all executed agreements between
the owner and contractor, any general. supplementary or other contract conditions,
the drawings and specifications, all biddin g documents less bidd ing inform ation
plus pre-award addenda issued prior to execution of the cont ract and post-award
Change Orders, and any other items specifically stipulated as being included in the
contract documents, which collectively form the contract between the cont ractor
and the owner.
Contract Document Phase - The third phase of the architect's basic serviceswherein
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the architect prepares working draw ings, specifications and bidding information.
Depending on the arch itects scope of services the architect may also assist the owner
in the preparation of bidding forms , the conditions of the contract and the form of
agreement between the owner and contractor: phase of design for an architectural
project when documents for construction are completed and bidding do cuments
formulated.
Contract Document Review - A review of Bid and /or Contract Documents on a
continuing basis, or at sho rt interval s dur ing the pre-construction phas e, to preclud e
errors , ambiguities, and omi ssions.
Contractor - A prop erly licensed indiv idual of company that contracts to perform
a defined scope of work on a cons truction project and agrees to furnish labor, ma­
terials, equipment and associat ed services to perform the work as specified for a
specified pr ice; there are various types of contractors:

- General: responsible for execution , supervi sion and overall coordination
of a project, and may also perform some of the ind ividual construction
tasks; not licensed to perform specialty trade work and hires special con ­
tractors for such tasks as plumbing, HVAC, electrical, etc.
- Remodeling: general who confines work projects to remodel ing or reno­
vation work exclusively
- Sub contractor/Specially contractor is one who performs a limited amount
of proj ect work, usually in a special material or system.

Contractor's Option - A written provision in th e contract documents giving the
contractor the option of selecting certain specified materials, methods or systems
without changing in the
Control Joint - An intentional, linear discontinuity which accommodates move­
ment in a structure or com pon ent , designed to form a plane of weakness where
cracking can occur in response to various forces so as to minimize or eliminate
cracking elsewhere in the structure.
Coordinator - A person designat ed to assist a Control CM, Project Manager, or Level
2 Manager in executing th e CM format.
Cope - Cutting on e piece of material to allow connection to another, with a tight fit.
such as removi ng the top and bottom flangeof the end(s) of a metal l-beam, to fit
within, and bolted to, the web of another I-beam in a "T" arrangement
Coped joint - Cutting and fitting woodwork to an irregular profile/surface [see scri­
bing].
Coping - Cap or top covering of a masonry or other wall to close off the wall from
moisture, etc. can be cut ston e, formed metal, brick, or pre-cast concrete
Corbel - To build on e or more courses of brick or ston e, which extend beyond the
face of the unit below or the wall in ord er to form a support for timber, or other
member.
Core - A small section cut from any material to show internal composition .
Corner bead - A section of lightweight sheet metal angle used to shape and rein­
force outside corners in drywall placed on outside corners of drywall before app­
lying drywall 'mud '.
Corner Boards - Used as trim for the external corne rs of a hous e or other frame
structure against which the ends of the sid ing are finished .
Corner Braces - Diagonal braces at the corners of frame structure designed to stiffen
and strengthen the wall.
Cornerite - Product name for metal-mesh lath cut into strips and bent to a right
angle. Used in interior corne rs of walls and ceilings on lath to prevent cracks in
plastering .
Cornice - A horizontal projecting [overhanging] cours e on the exterior ofa building,
usually at the base of th e parapet. In residential construction , the Overhang of a
pitch ed roof at the cave line, usually con sisting of a fascia board, a soffit for a closed
cornice, and appropriate moldings.
Cornice Return - That port ion of the corn ice that returns on the gable end of a
house.
Corrosion - The dete rioration of metal by chemical or electrochemical reaction re­
sulting from exposure to weathering, moisture, chemi cals or other agents or media .
Corru gated - Formed int o a fluted , rippled, or ribbed profile; folded or shaped into
parallel ridges or furrows so as to form a symmetrically wavy surface.
Counter Flashing - The form ed metal secured to a wall, curb, or roof top un it to
cover and protect the upper edge of a base flashing and its associated fasteners.
Flash ing that usually is installed downward over base or othe r flashing tha t rises
from a surface [roof etc.] to prevent entry of moistur e
Coupling - In plumbing, a sho rt collar with only inside threads at each end, for
receiving th e ends of two pipes which are to be fitted and joined togeth er. A right/
left coupling is one used to join 2 gas pipes in lim ited space.
Course - A single layer of brick or ston e or other building material, or unit s such as
brick. concrete block, shingles ,
Cove base - Trim piece applied to walls, and resting on floor; radius bot tom allows
easier cleaning and more sanitary condition ; flexible strip of vinyl, rubb er, o r plastic
Cove Molding - A molding with a concave face used as trim or to finish interior
corn ers.
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Crawl Space - A shallow open area between the floor ofa building and the ground,
normally enclosed by the foundat ion wall; space beneath a house or structure that
lacks a basement, but which allows access to utilities; may also refer to the space
in an attic that is too low to walk in, but high enough to crawl through or store in.
Crazing - A series of hairline cracks in th e surface of weathered materials, having a
web-like appearance. Also, hairline cracks in pre-finished metals caused by bending
or forming. (see brake metal)
Cricket - A small drainage-diverting roof structure of single or double slope placed
at the junction of larger surfaces that meet at an angle, such as above a chimney;
also called a "saddle".
Cripple - Frami ng member that is cut off and used at less than full length [stud
bene ath a window sill, for exampl e]
Cross-Bridging - Diagonal bracing between adjacent floor joists, placed near the
center of the joist span to prevent joists from twistin g; often lines of diagonal bra­
cing placed in "X" fashion between floor joists.
Cross-Hatching - Indications, on working draw ing section s, that indicate materials
that have been cut by the cutting plane of the view; materi al symbols for example,
to distinguish on e from the adjacent. Can be sol id infill on sma ller scale or presen­
tation drawings to simply identify the walls.
Crown Molding - A molding used on cornice or wherever an interior angle is to be
covered especially at the roof and at wall/ceiling inte rsections
CSI - Abbreviat ion for the Construction Specification Institute [see]
Cubic Foot - Measure of volume th at has three- 12" dimensions- width, height and
depth; contains 1,728 cubic inches (12"x 12"x 12") .
Cubic Yard - Measure of volume that is 3 feet on each side- width , depth, and
height; contains 27 cub ic feet
Cul-de-sac - A street or roadway with no outlet, but provided with a circular turn ­
around for veh icles.
Cull - Material lespecially boards or brick) rejected for use because of mar s, imper­
fections, defects, or of substandard grade; also pieces of brick brok en or cut off from
full unit. and unusable
Culvert - Round, corrugated drain pip e of variou s sizes as required, installed in
a drain age course [ditch, stream I to allow water flow under an improvement like
a road or street; commonly IS " or 18" in diameter installed ben eath a driveway,
parallel to and near the street.
Cupola - Small , decorative monitor o r dome structure built on a roof of a building;
often placed over an atta ched garage, at the peak of a gable roof; may be utilized for
outside air intake for ventilation purposes.
Cupping - A type of warping that causes boards to curl up at their edges.
Curb - 11 Linear edging, raised or parti ally con cealed around pave areas, at walks,
around other areas; 21also, a raised box installed around roof openings for passage
of equipment, piping, devices, and the watertight mounting of same; 31short wall
or masonry built above the level of the roof that provides a means of flashin g the
deck equipment.
Curing - The slow chem ical process that takes place in concrete after it is placed, in
which mortar and concrete ha rden and as it atta ins its load-bearing strength over
a period of tim e. The length of time is depend ent upon the type of cement, mix
proportion, required strength, size and shape of the concrete section , weather and
future exposure conditions. The period may be 3 weeks or longer for lean concrete
mixtures used in structures such as dams or it may be only a few days for richer
mixes. Favorable curing temperatu res range from SOto 70 degrees F. Design strength
is achieved in 28 days.
Curtain Wall- Athin , non-load bearing wall , supported by the structural steel or con­
crete fram e of the building ind ependent of the wall below ; an exterior "skin "; Also a
metal (most often aluminum) fram ing system on the face of a building containing
vision glass panels and spandrel panels mad e of glass, alurninum, or other material.
Cutback - In roofing, basic asphalt or tar which has been "cut back" with solvents
and oils so that the materi al becom e fluid.
Cut- in Brace - Nomi naI 2-inch-thick members, usually 2 by 4's, cut in between each
stud diagonall y.
Cut Off - A piece of roofing membrane cons isting of on e or more narrow plies of
felt usually moped in hot to seal the edge of insulation at the end of a day's work.
Cut Ston e - Decorative, natural stone of various types, cut to given sizes and shapes
(ashl ar veneers, sills and cop ings, fo r exampl e) , but not including thin paving or
facing sections .

)
d. - Designat ion of nail size [See Penny] .
Dado - A rectangul ar groove or cut made across the width of a board, panel or plank
intended to receive edge of connecting board or panel. In interior decorati on , a
special type of wall treatment.
Dampproofing - Layer of imp ervious material, spread or sprayed on walls usually,
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to prevent moisture from passingthrough concrete, masonry or ston e surfaces to
repel water, the main purpose of which is to prevent the coated surface from absor­
bing rain water while still permitting moisture vapor to escape from the structure.
(Moisture readily penetrates coatings of this type.) "Dampproofing" generally ap­
plies to surfaces exposed to moisture ; "waterproofing generally applies to surfaces
exposed to standing water, and water with head pressure.
Datum (point) - An established, known , and fixed reference point from which gra­
de elevations can be measured [See Bench Mark].
Dead Bolt - Finish hardware device for securing exterior doors ; sliding square-ended
bolt moveable by use of key or thumb-turn
Dead Load - The constant, design-weight/load on a structur e imposed its own
weight and any permanent fixtures attached above or below; the weight of the ma­
terials of which it is built , and other fixed loads.
Decay - Disintegration of wood or other substance through the action of fungi,
Decibel - Unit used to measure the relative intensity or loudness of sound ; higher
numbers indicate greater sound .
Deciduous - Trees which lose their.leaves annually.
Deck - 11 "Deck" is also comm only used to refer to the above-ground floors in
multi-level parking garage; 21 An elevated platform or exterior floor, similar to a
concrete slab, patio, or porch; usually wood and extend s out from building wall;
usually slightly elevated above ground surface; also fluted metal sheets used as sup­
port for floors and roofs.
Deck Paint - An exterior enamel or stain with a high degree of resistance to mecha­
nical wear, designed for use on such surfaces as porch floors.
Deflect - To bend or deform under weight.
Deflection - Amount ofsag at the center of a horizontal structural member (between
supports) when subjected to a load; amount of bend ing movement of any part of a
structural member perpendicular to the axis of the memb er und er an applied load .
Delamination - Separation of layers or plies of a built-up un it [e.g.. plywood, lami­
nate on underlaymentldue to failure of adhesive
Demising Walls - The boundaries that separate your space from your neighbor s'
and from the publi c corridor.
Density - The mass of substance in a unit volume. When expressed in the metric
system, it is numerically equal to the specific gravity of the same substance.
Dentil - An ornamental trim of repetitive, tooth-like blocks
Design - 11The overall concept and configuration of a project developed to meet
stated needs, desires and goals of the client; drawn show ing the plan s, elevations,
section s, detail s and oth er features necessary for the construction of a new structure
[as used by architect, the term "plan " denotes a horizontal project ion; "elevation"
appli es to vertical exterior views. 21A graphical representation consisting of plan
views, interior and exterior elevations, sections, and oth er drawings and details to
depict the goal or purp ose for a building or other structure.
Design Professional - Term applied to one responsibl e for creation of a design
scheme or concept for a portion of a building project; in particular, a properly regi­
stered architect or engineer.
Detail - (I) An individual part or item (2) A graphical scale representation, e.g.. a
drawing at a larger scale, of construction parts or items showing materials, composi­
tion and dimensions in a limited area of the project construction; type of sectional
drawing showing special, in-depth inform ation about a particular portion of the
construction; usually drawn at larger scale than oth er views to show all construction
required.
Dimension Lumber - Yard or framing lumb er that is 2 inches thick [but less than
5"J and from 4 to 12 inches wide; includes joists, rafters, studding, planks, and
small timbers .
Direct Nailing - To nail perpendicular to the initial surface or to the junct ion of the
pieces joined . Also termed face nailing.
Directed - Term which reflects action Is1of design professional or other authorized
party; used in same manner as "requested", "authori zed", selected", "approved",
"required " and "permitted".
Distortion - Alterat ion of viewed images caused by variations in glass flatness or
inhomogeneous portions within the glass. An inherent characteristic of heat-treated
glass.
Door operator - Commonly a garage door opener, but also there are systems for the
autom atic operati on of doors, which necessitate no hum an physical effort.
Door stop (bumper] - Floor or wall mounted device to prevent further opening of
door; also wood strip of form on door frames against which the door closes.
Doorjamb - The vertical sides of the surrounding case into which and out of which
a door closes and opens. It consists of two upright pieces, called side jambs, located
und er and attached to the horizontal head section.
Dormer - A rooftop projection built out from and above a sloping roof to provide
greater headroom inside; opening in a slop ing roof, the framing of which projects
out to form a vertical wall suitable for windows or oth er openings.
Double Glazing - In general, any use of two lights of glass, separated by an air space,
within an opening, to improve insulation against heat transfer and/o r sound trans-
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mission. In insulating glass units the air between the glass sheets is thoroughly dried
and the space is sealed, eliminating possibl e condensation and provid ing superior
insulating properti es; also called "insulating glass".
Double Header - Two or more structural members joined together for added
strength ; also, the shorter framing, of two memb ers, to create an opening in struc­
tural framing.
Double Plate - when two layers of 2 x 4's are placed on top of studs in framing a
wall.
Double Strength - In float glass, approximately 1/8 " (3 mm.) thick.
Double Tee - Refers usually to a pre-cast roof deck panel poured with two fins in its
undersid e to impart flexural rigidity.
Double-hung Window - A window unit having a top and bottom sash, each capa­
ble of moving up and down , independently, bypassing each oth er.
Dowel - I J Wood peg, "stick", or pin which fits into holes in abutting pieces to

prevent slipping; 21 in concrete a re-bar extending from a member which permits
attachm ent of oth er reinforcing in adjacent members, yet to be installed .
Downspout - A tub e or pipe of plastic or sheet metal, for carrying rainwater from
the roof gutter to the ground, or to a sewer conn ection ; also called a "leader", or
"conductor".
Drain IFooting] Tile - A perforated, corrugated plastic or clay pipe laid around the
bott om of the found ation wall usually aside the footing] and used to drain excess
water away from the foundation. It prevents ground water from seeping through the
found ation wall. Sometimes called "foundation" or "perimeter" drain.
Drainage - Flow or removal of water.
Drawing - A graphical depiction of work to be performed to construct a project;
conveys information as to construction, configuration , etc., with appropriate no­
tations; each drawing addresses specific work. and usually there will be a set of
drawings for a project .
Drawing Detail - A drawing done at a large scale, which shows a limited area of
work- the fit of a door frame jamb into the adjacent wall, for example. Numerous
views which provide increased amounts of information, relationships and construc­
tion items which cannot be easily shown on oth er types of drawings.
Drawings - ( I ) A term used to represent that portion of the contra ct documents that
graph ically illustrates the design, location , geometry and dimensions of the com­
pon ents and elements contained in a specific project in sufficient detail to facilitate
construction. (2) A line drawing.
Dressed and Matched (Tongued & Grooved) - Boards or planks machined in such
a matter that there is a groove on one edge and a corresponding tongue on the oth er.
Dressed Size Lumber - Actual size of lumber after shrinking from green dimension,
and after machining and surfacing for pattern and construction use.
Drip - (a) A member of a cornice or other horizontal exterior finish course that
has a projection beyond the other parts for throwing off water. (b) A groove in the
und erside of a sill or drip cap to cause water to drop off on the outer edge instead of
drawing back and running down the face of the build ing.
Drip Cap - A molding placed on the exterior top side of a door or window frame to
cause water to drip beyond the outsid e of the frame.
Drip Edge - A device designed to prevent water from running back or unde r an
overhang .
Drop Siding - Usually '14 inch thick and 6 and 8 inches wide with tongued-and­
grooved or shiplap edges.
Dry Glazing - Also called compression glazing, a term used to describe various
means of sealing mon olith ic and insulating glass in the supp orting framing system
with synthetic rubb er and other elastomeric gasket materials.
Dry Seal - Accomplishment of weather seal between glass and sash by use of strips
or gaskets of Neoprene, EPDM, silicone or other flexible material. A dry seal may
not be completely watertight.
Dry Sheet - A ply mechanically attached to wood or gypsum decks to prevent as­
phalt or pitch from penetrating the deck and leaking into the building below.
Dry-In - To make a build ing waterproof.
Drywall - Construction system that uses gypsum board used to cover the fram ing
with taping, coating, and finishing to make the interior walls and ceilings of a buil­
dingo Drywall is also used as a verb to refer to installation process. See Gypsum
board , Wallboard .
Drywall "mud" - Common term for joint compound; substance used to fill/covert
hide seams and nail/screw heads in finished gypsum board walls.
Dry-Wall Construction - A type of panel ized interior wall construction in which
the interior wall finish is applied in a dry condition, generally in the form of sheet
materials or wood paneling as contra sted to "wet" plaster; usually referred to as
"gypsum board, wall board , or plasterboard" ; sheets of material are appli ed to a
stud framework with threaded nails or screws.
Drywall Hammer - A special hammer used for nailing up gypsum board . It is also
known as an ax or hatchet. Edges should be smooth and the corne rs rounded off.
The head has a convex round & checkered head .
Drywall Nail - Nails used for hangin g regular drywall that is to be taped and fi-
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nished later must have adequate hold ing power and a head design that does not
cut the face paper. They must also be of the proper depth to provide exactly I inch
penetration into the framing member. Nails commo nly used are chemically-etched
and are designed with a cupp ed head.
Duct - A round or rectangular "tube" used to move air eithe r from exhaust or in­
take, and for distributing warm air from the heating plan t to rooms, or air from
a condi tioning device or as cold air return s; usually sheet metal or fiberglass; The
installation is referred to as "duct work".
Dumbwaiter - An elevator with a maximum footage of not more than 9 sq. ft. floor
area; not more than 4" headroom and a maximum capacity of 500 Ibs. used for
carrying materials on ly.
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Earth-sheltered Building - A structure which is totally or pani ally undergroun d
[comm only, one face or elevation is exposed]; uses soil coverings to reduce heat
loss (or gain).
Easement - Designated , and legally documented area of property where right or
privilege, granted by the property owner, to another parry that entitles the user to a
specific, exclusive, but limited use of the property noted [access example; running
of a ut ility line]
Eave - The projecting lower edges of a roof overhanging the side walls of the buil­
ding. or the lower edge of the pan of a roof that overhangs a wall.
Edge Clearance - Nominal spacing between the edge of the glass product and the
bottom of the glazing pocket (channel) .
Edge Grain [verti cal] - Edge-grain lumb er has been sawed parallel to the pith of
the log and approximate ly at right angles to the growth rings; i.e., the rings form an
angle of 45 0 or mo re with the surface of the piece.
Edge Metal - A term relating to brake or extruded metal around the perimeter of
a roof.
Efflorescence - Undesira ble chalky white stains on masonry walls created by water
leeching soluble salts out ofconcrete or monar and depositing the m on the surface.
Also used as the name for these deposits .
EIFS [Exterior Insulating and Finis h System I - Exterior wall cladding system con­
sisting primarily of polystyrene foam boa rd with a textured acrylic finish material,
usually a polymer, used as an exterior finishing material applied over insulation
foam; stucco-like coating in several colors which conforms to any profile cut and
cons tructed in the foam backing; adds thermal performance and decreases air in­
filtration.
Elastom er - An elastic rubb er-like substance, such as natural or syntheti c rubb er.
Elasto meric - Of or penaining to any of the numerous flexible membranes that
conta in rubber or plastic.
Elevation - I] A side of a build ing; 21Building drawing that shows vertical dimen­
sions; 31also the height of a point in reference to sea level; sometimes called "grade
elevatio n"
Emulsion - In roofing. a coating consisting of asphalt and fillers suspended in water.
Encase - To fully enclose, such a totally covering an und erground electrical cond uit
with concrete- top, bottom and sides.
End Dams - Internal flashing (dam ) that preven ts water from moving laterally
within a cuna in wall or window wall system.
End Lap - The amou nt or location of overlap at the end of a roll of roofing felts in
the application.
Enginee r (Professional) - Person trained and registered [by the state] to professi­
onally engage in work of one of the areas of the engineering discipline; e.g. civil,
structural, electrical, mechanical IHVAC, plumb ing]: also referred to as a "design
professional"; many types of engineers are not construction related.
Engineered Fill - Eanh compacted by machine, in such a way that it has predictable
physical properties, based on field and labora tory tests; produced using specified,
supe rvised installation procedu res.
English Bond - Pattern in brickwork consisting of alterna te courses of headers and
stretchers.
Ent rance (Assembl y) - Complex of const ruction, usually involving tubu lar wall
framing (see Storefront
EPDM - Ethylene Propylene Diene Monomer. A single-ply roofing membrane con­
sisting of synthe tic rubber; usually 45 or 60 mils. Application can be ballasted, fully
adhered or mechanica lly attached .
Erect - To raise, construct a bu ilding frame; generally applied to prefabricated mate­
rials, such as structura l steel, as they are installed on the job site.
Erector - The subco ntracto r who raises, connects, and accurately sets (plumb and
level) a building frame from fabricated steel or pre-cast concrete members.
Escutcheo n - Door hardware trim piece which surrounds and accommodates the
knob and keyhole.
Ethics - Principles, rules or standards of perform ance for professionals set by the
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organization or associatio n to which the professional belo ngs or is associated by the
public trust; guidelines for performance of professiona l services and duties .
Excavate - Dig the basement and or all areas that will need footings/foundations
below ground .
Excavation - Acavity, hole or pit in the eanh surface produced by digging and remo­
ving the eanh in preparation for constructio n.
Exit - Egress facility whereby one may leave or "exit" a building; made up of exit
access [corridors, etc. enroute to exit}, the exit itself [enclosed fire-rated area], and
the exit discharge.
Expanded metal lath - Thin sheet of metal with punched slits and the n stretched to
trans form it into a diamond-shaped grid; used lath for plaster app lications.
Expansion Bolt - A combinatio n of a bolt and a sleeve used when an ordinary bo lt
is unsuitable; sleeve is inserted in pre-drilled hole, bolt is then inserted and turned
to expand a "V" shaped piece into the sleeve and forces sleeve to become wider at
bottom; tightened until assembly is firmly ancho red in material.
Expansion Joint - 11 Joint in walls, floors othe r materials to permit and take up
expansion caused by temperature changes without damage to surrou nding surfaces;
21 a bitum inous fiber strip used to separa te blocks or un its of concrete to prevent
cracking due to expansion as a result of temperature changes. Also used on concrete
slabs.
Expansion shield - Any of several types of inserts into wall materials to receive
fasteners, i.e., a screw can be.
Expans ive soil - Earth that swells and contracts depending on the amount of water
present.
Exposed Aggregate Finish - Concrete surface in which the top of the aggregate (usu­
ally "pea gravel") is exposed; can be used in walks, or wall panels.
Exposed Installations - Materials or equipment, which is readily visible, within
its location , without the removal or openi ng of any door, panel, or removal of any
other cover or enclosure.
Extend ed Services - Dissimilar services included in a contract to be performed over
and above those that are included as the principa l services of the cont ract; applica­
ble to design professionals, construction managers, etc.
Exterior - Area, space, or portion of project beyond the ou ter face of the structure or
building; "outside"; direct opposite of "interior" [see]
Exterior Glazed - Glazing infills set from the exterior of the building.
Exterior plywood - Plywood with plies bonded together using exterior or water­
proo f adhesive; rend ers plywood more dampness resistant .
Exterior Stop - The mold ing or bead that hold s the light or panel in place when it
is on the exterior side of the lite or panel.
Exterior Wall - Outer wall of building or structure, which separates open air space
from inside of building.
Extras - Common term for additional work requested of a contractor which was not
included in the original cont ract; billed separately; mayor may not impact time of
com pletion of project.
Extrusion - An item formed by forcing a base metal (frequ ently aluminum) or pla­
stic, at a malleable temp erature, th rough a die to achieve a desired shape.
Eyebrow - A flat, normally concrete, pro jection which protrud es horizont ally from
a building wall; Eyebrows are generally located above windows.
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Fabricator - Company that prepares, fashions, adapts standard materials or mem­
bers (such as structural steel) for erection and installation to specific project condi­
tions by cutting. fitting. pun ching. copi ng. and otherwise making ready for specific
installations.
Facade - The face or front elevation of a building. Frequently, in architectural terms
an anificial or decorative effon .
Face Brick - Brickof higher quality, and made specifically for exposure to weather;
usually hard-bu rned and frostproof; available in large array ofcolors, textures, sizes,
and combinations ; brick made especially for exterior use with special consideration
of color, texture and size, and used as a facing on a building.
Face Glazing - Asystem having a triangula r bead ofcompo und applied with a putty
knife, after bedding. setting. and clipping the glazing infill in place on a rabetted
sash.
Face nailing - To nail perpend icular to the surface, or to the junctio n of the pieces
joined; also termed "direct naili ng".
Facing - Any material attached to the outer portion of a wall and used as a finished
surface.
Factor of Safety - Ratio of ultimate strength of material to maximum permissible
stress in use; unu sed capacity can be from rwo to fivetimes or more that required.
Falsework - Temporary work that does not form a pan of the final structure; concrete
forms and scaffolding for example.
Fascia - The horizontal member on the edge of a roof or overhang; closes off ends
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of rafters/trusses and is backing for gutter; flat board , band, or face, used sometimes
by itself but usually in combinat ion with rnold ings, often located at the outer face
of the cornice. Any cover board or framed metal assembly at the edge or eaves of a
flat, sloping, or overhanging roof, which is placed in a vertical position to protect
the edge of the roof assembly.
Fast Track Construction - The process of designing portion s of a project while por­
tion s already designed are und er constructio n. A method of pro ject man agement
which involves a continuous design-construction Operation. where project work
is carried on while drawings are being finished; as drawings are finalized they are
Incrementally released for construction [construction lags drawing production];
overall program reduces total time for design/construction sequence.
Fasteners - A general term covering a wide variety of metal devices. such as nails.
bolts, screws. etc., which may be used for mechan ically securing various compon­
ents of a building.
Felt - A very general term used to describe composit ion of paper impregnated with
asphalt used as und erlayment for roof shingles, and in other ways as a build ing
paper, roofing ply sheets; consis ting of a mat of organic or inorganic fibers unsatu­
rated . impregnated or coated with aspha lt.
Fenestration - Arrangement, pattern and sizing of any glass panels. wind ows. doors.
curtain wall or skylight units in exterior walls of build ings.
Ferrous - Refers to objects made of or part ially made of iron. such as ferrou s pipe.
Fiberglass - Glass spun into fine threads. and made into batt ing which is used as
an insulation material; can also be pressed into rigid boa rd insulation; and used for
forms for. and can be fashioned into intricate shapes.
Field measure - Taking actual di mensio ns and sizes, during the cons truction work
to ensure
Fill - A bu ild-up land area/formatio n of new material such as clean sand. gravel.
or loose earth used to bring a sub-grade up to desired level around a bu ild ing, in a
trench, ete.; [see Engineered Fill]
Fillet - A narrow concave strip con necting two surfaces that meet at an angle; adds
both strength and beauty by avoidi ng sha rp angles.
Fillet Bead - Caulking or sealant placed in such a manner that it forms an angle
between the materials being caulked.
Fillet weld - Triangular shaped weld at the inside intersection of two metal surfaces
set at right angles.
Finger joint - A series of matched V-grooves, and "teeth' cut in the ends of wood
memb ers to interco nnect and fit them together to make longer pieces
Finish - 11 In hardware, metal fastenings on cabinets which are usually exposed
such as hinges and locks. 2] Final, exposed surface texture of coating on a surface
[paint , covering, ete.].
Finish Carpentry - 1] Carpentry work which will be exposed to view in the final
project; casing of openi ngs. running trim (base. chair rail, crown molds, ete.) book­
shelves. paneling and so forth . 2]The hang ing of all interior doors. installation of
door molding, base mold ing, chai r rail. built in shelves. ete. [compare with Rough
Carpentry].
Finish Coat - The last coat applied in plastering intended as a base for further de­
corating or as a final decorative surface. Finish coat usually consists of calcified gyp ­
sum. lime and sometimes an aggregate. Some may require the addition of lime or
sand on the job. The three basic method s of applying it are (1) trowel (2) flat and
(3) spray.
Finish Floor (covering) - The floor material exposed to view as differentia ted from
the sub-floor, which is the load bearing floor material beneath .
Finished Grade - Final, top level of earth/g round around a building; any surface
which has been cut to or built to the elevation indicated for that point. Surface
elevation of lawn. driveway or other improved surfaces after completio n of grading
operations.
Fin ish Hardware - Devices and features which allow installa tion and opera tion of
doors; in particu lar. kno bs, rosettes. escutcheo ns. push/pull plates. closers. hinges.
etc., which are exposed and which have decorative finishes; also called •door hard­
ware' . (see Rou gh Hardware for compariso n) .
Finish Lumb er - Good qu ality lumb er used to form surfaces that will be finished
(often in natu ral finish) and exposed to view.
Finish plaster - Final or white coat of plaster
Finished - 1] Completed; all requ ired work is finalized, in-place, with noth ing else
requi red: 2] Material or equipment to which a decorative or protective material has
been applied as a final decoration or protection [example. coat of paint. resilient
flooring]
Finished Spaces - Room s or areas. which in their final cons truction state. will have
finishes or finished materials on the walls. floors. and ceilings.
Fire Cut - An angled cut made on the end of a joist or wood beam (where in­
serted into a mason ry wall) to permit the mem ber to rotate and drop away if bumed
th rough.
Fire Protection System - An interconnected system of devices and equ ipm ent in­
stalled th roughout a structure [or in specific hazardou s areas ] to detect a fire. activate
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an alarm, sup press or control a fire. or any combinatio n thereof; fire alarm systems.
sprinkler systems. and smoke detectors are examples.
Fire-Rated - Descript ion of materials that has been tested for resistance to the passa­
ge of fire; doors. for example and materials for use in fire separation and other walls
required to fire resistant.
Fire-Rated Doors - Doors designed to resist the passage of fire from one side to the
othe r; constructed to match those tested in standard fire tests. and subsequently
awarded an hourly rating and verification label; also called "labeled doors ' .
Fire-Rating - The compa rative resistance of a material to failure, as stated in hours.
when subjected to fire testing; ratings are standa rdized by fire underw riters (the Un­
derwriters' Labora tories/Ut, for example), who publ ish full data on tests. results. and
material performa nce.
Fire Retardant Chemical - A chemical or prepa ratio n of chemicals used to redu ce
flammability or to retard spread of flame.
Fire Wall - Any special wall designed and constructed to remain in place. despite
collapse of structure on either or both sides of the wall, to sto p the spread and
passage of fire from one portion of a building to another for extended period of
time (up to 4 hours); built to prevent the spread of fire in a build ing; such walls of
solid mason ry or concrete gene rally sub-divide a building and run from their own
foundations to two or more feet above the plane of the roof.
Firebrick - A refractory brick that is especially hard and heat resistant ; for use in
fireplace fire boxes. and as smoke stack linings.
Fireproofing - Material to protect po rtions of bu ildings. primarily structural mem­
bers against fire; can be stiff material (brick. concrete, tile. gypsum ), or flexible
(spray-on , wraps. paints).
Fire-Resistant - Basically, incombustible; slow to be damaged by fire; forming a
barrier to the passage of fire.
Fire-Resistive - In the absence of a specific ruling by the authority having jurisdic­
tion , app lies to materials for constructio n not combustible in the temperatures of
ordi nary fires and that will withstand such fires witho ut serious impairment of their
usefulness for at least 1 hour.
Fire-Separation Wall/Partition - Fire-rated wall required by bu ilding codes to se­
parate two areas of a bu ilding, into separate fire areas, as a deterrent to the spread
of fire.
Fire-Stop - Any of a variety of material, even wood. placed in a solid . tight closure
of a concealed space to prevent the rapid spread of fire and smoke thro ugh such
a space. In a frame wall. th is will usually consist of 2 by 4 cross blocking between
studs; used to block the passage of flames or air currents upwa rd. or across and in
concealed building parts; includes draft-stops.
Fire-Stopping System - Installation of a tested combination of fire-resistant wraps.
packing, collars. inserts. and sealants in annular areas around various penet rations
in walls and floors, to preclude the passage of fire and smo ke.
Fishplate - A wood or plywood piece used to fasten the ends of two mem bers toge­
ther at a butt joint with nails or bolts. Sometimes used at the junction of opposite
rafters near the ridge line.
Fixed Window - Unit of glass mount ed in an ino perable frame. moun ted in a wall
ope ning.
Flagstone (Flagging or Flags) - Flat stones. of various sizes and from 1 to 4 inches
th ick. used for rustic walks, steps. floors. and the like.
Flake - 1J scale-like particle. 2J To lose bond from a surface in small th in pieces.
Sometimes a paint film "flakes".
Flange - Horizontal bo tto m and top po rtions of an l-bearn, wide-flange bea m. or
channe l member.
Flash Point - The critical temp eratur e at which a material will ignite.
Flashing - Weatherproof material jsheet metal, or rubb erized plasticI installed bet­
ween roof shea thing (or wall sheathi ng) and the finish materials to ensure joints .
openings. and connections in roofs and walls are watertight; used in roof valleys. at
dormers . chimneys . and other vertical penetrations thro ugh roofs; Typically, sheet
metal or a similar material is used in roof and wall construction to pro tect a buil ­
ding from water seepage; also at window. and door ope nings; usually covered. at
least in part. by finished material such as sidi ng or roofing so water is directed away
from the areas in which leaks could occur.
Flat Glass - A general term that describes float glass, sheet. glass. plate glass. and
rolled glass.
Flat Grain - Flat-grain lumber has been sawed parallel to the pith of the log and
approxima tely tangent to the growth rings. Le.. the rings form an angle of less than
45 0 with the surface of the piece.
Flat Paint - An interior paint that contai ns a high proportion of pigment and dries
to a flat or lusterless finish .
Flat Seam - A seam at the junction of sheet metal roof compo nents that has been
bent at the plane of the roof.
Flat-Slab Co nstru ction - Type of reinforced concrete floor/ roof construction having
no beams, girders of joists
below the underside; requi res th ick slabs. moderate spans. and special reinforce-
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ment at columns.
Flat work - Common term for large, horizontal concrete features such as floors,
driveways, sidewalks , etc.
Flexible Metal Conduit - Conduit similar to armored cable in appearance but does
not have the pre-inserted conductors.
Float Glass - Glass formed on a bath of molten tin . The surface in contact with the
tin is known as the tin surface or tin side. The top surface is known as the atmos­
phere surface or air side.
Floor Plan - Horizontal sectional view, "cut through" a proposed building/struc­
ture, approximately 4 feet above floor line, and showing the basic layout of building
or addition, which includes placement of walls, windows and doors as well as di­
mensions; includes all features, layout , configuration, and details of the design and
construction; most important source of information for other contract documents.
Floor Plate - See Floor Plan .
Flue - The space or passage in a chimney through which smoke, gas, or fumes as­
cend. Each passage is called a flue, which together with any others and the surroun­
ding masonry make up the chimney; each fuel burning appliance requires its own
flue.
Flue Lining - Special. high-temperature fire clay or terra-cotta pipe, round or square,
usually made in all ordinary flue sizes and in 2-3 foot lengths ; used for inner lining
of chimneys with brick or masonry work surrounding; runs from above the smoke
chamber to the top of the chimney and several inches above top.
Flush Door - A door with two flat faces (no panels) and resembles a "slab"; can
have a hollow or solid core; can have glass or louvered openings; can be fire-rated .
Flush Glazing - (Pocket Glazing) The setting of a light of glass or panel into a four­
sided sash or frame opening containing a recessed "U" shaped channel without re­
movable stops on three sides of the sash or frame and one channel with a removable
stop along the fourth side.
Fly Rafters - End rafters of the gable overhang supported by roof sheathing and
lookouts.
Folded Seam - In sheet metal work, a joint between sheets of metal wherein the
edges of the sheets are crimped together and folded flat.
Foot Print - The imposed outline of a building or series of structures on a plot plan ;
area of land covered by buildings. See Floor Plan.
Footings - Lowest part of a foundation system for a structure, generally of reinforced
concrete; spread out flat to distribute the imposed load of the wall, column, grade
beam, chimney, foundation wall or other feature it supports, over sufficient area of
earth to provide stability; wide pours of cement reinforced with re-bar (reinforcing
bar) that support foundation walls pillars, or posts . Footings are part of the founda­
tion and are usually poured before the foundation walls.
Foundation damp/waterproofing - Asphaltic mastic or special sheet materials ap­
plied to outer face of foundation walls, to prevent leakage or water or dampness into
or through the wall; system used needs to be consistent with conditions anticipated
[waterproofing being a far more imposing and expensive system] ,
Form Tie - Mesh, strap or heavy wire/rod used to hold wall forms in place, but of
proper length to provide specified width ; spaced at intervals over the entire area of
forms, as necessary.
Pormjwork] - Temporary framing. basically, a "rnold" into which concrete is placed ;
serves to give shape to cast-in-place concrete, and to support it and keep it moist as it
cures; built of wood, plywood, or metal for holding and shaping concrete.
Foundation - The supporting portion of a structure below the first floor construc­
tion, or below grade, including the footings; lowest portion of structure, fully or par­
tially below grade; substructure of building. consisting of foundation system (walls,
grade beams, etc.) and supports (caissons, footings, etc.)
Foundation Drain - Piping or tile installed around the perimeter of a foundation
wall (before backfill) and collects and diverts ground water away from the founda­
tion . Generally, it runs to daylight or into a sump pit inside the home, and a sump
pump is sometimes inserted into the pit to discharge any accumulation of water.
Frame Construction - A type of construction in which the structural parts are wood
or depend upon a wood frame for support. In codes , if masonry veneer is applied
to the exterior walls, the classification of this type of construction is usually un­
changed.
Frame/Framing - The skeletal structural system (beams, columns, studs, etc.) of a
building; rough lumber, steel or concrete frame including floors, roofs and parti­
tions; in light wood framing there are" Platform" and" Balloon" systems.
Framing anchors - Variety of metal devices for connecting framing members toge­
ther, in wood construction: plates , strips, angles, straps, etc.
Frieze - In house construction a horizontal member connecting the top of the siding
with the soffit of the cornice.
FRP - Fiberglass reinforced plastic used for various shapes, doors and frames , grating
sections, etc.
Frost heave - Movement or upheaval of ground surface due to the expansion of
water in the ground below, when there is alternate freezing and thawing of water in
soil; can cause cracks in concrete.
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Frost Line - Lowest depth at which the ground will freeze; varies greatly by location
and is listed in local building codes, since bottom of building footings must be
placed well below this line; depth varies in different parts of the country; footings
should be placed below this depth to prevent frost-heave movement which effects
the building stability..
Fully Tempered Glass - Flat or bent glass that has been heat-treated to a high surface
and/or edge compression to meet the requirements of ASTMC 1048, kind Fr. Fully
tempered glass, if broken, will fracture into many small pieces (dice) which are
more or less cubical. Fully tempered glass is approximately four times stronger than
annealed glass of the same thickness when exposed to uniform static pressure loads.
Fully-Adhered - A roof membrane fully adhered or attached over the entire surface
area .
Fungi (wood) - Microscopic plants that live in damp wood and cause rnold , stain,
and decay.
Fungicide" A chemical that is poisonous to fungi.
Furnace - A heating system that uses the principle of thermal convection. When air
is heated, it rises and as the air cools it settles . Ducts are installed to carry the hot air
from the top of the furnace to the rooms. Other duets , called cold air returns, return
the cooler air back to the furnace.
Furnish - Means to "supply, and deliver to the job site, ready for unloading. unpa­
cking. assembly, installation, and similar operations"; see "Install", and "Provide" .
Furring - Narrow strips of wood or other material (metal channels) attached to a
surface to provide an even, level, true to line, and plumb plane for attachment of
finish wall or ceiling materials; provides some added insulation space.
Furr Out - To apply /install furring .

Gable - The end of a building where the roof slopes on only two sides as distinguis­
hed from the front or rear side. The triangular end of an exterior wall from the level
of the eaves to the ridge of a double-sloped roof. In house construction, the portion
of the roof above the eave line of a double-sloped roof.
Gable End - An end wall having a gable .
Galvanize" To coat steel members or sheets by dipping them into molten zinc after
cleaning; to provide added protection against rusting.
Gambrel Roof - A type of roof which has its slope broken by an obtuse angle, so
that the lower slope is steeper than the upper slope. A double sloped roof having
two pitches.
Gang-nail plate - Steel plate with nail holes, or punched out "nails " applied to one
or both sides of truss joints , to connect truss members together; placed in press after
fasteners are installed.
Gaskets - pre-formed shapes, such as strips, grommets, etc., of rubber or rubber-like
composition, used to fill and seal a joint or opening either alone or in conjunction
with a supplemental application of a sealant.
Gauge - An outdated [but still widely used] uniform standard of measure for wire
diameters, and thickness of sheet metal. plates , etc. Inow use actual thickness sizes];
also a measure of other materials in regard to spacing or thickness.
Gauge Board - (Spot Board) Board used to carry grout needed to patch small jobs.
General Contractor IGC! " (or Prime Contractor) A contractor responsible for all
facets of construction of a building or renovation; properly licensed individual or
company having "primary" responsibility for the work; contracts to build a buil­
ding. or a part of it for another party; hires, oversees and coordinates other contrac­
tors called sub-contractors, who perform specific specialized work on projects; often
performs concrete and carpentry work in addition to general project supervision;
GC can perform work with its own contractors or can perform the project work as an
independent contractor, providing services to owners through the use ofsubcontrac­
tors when using the general contracting system. In the latter case, the GC is referred
to as "Paper Contractor" .
Girder - Larger of principle structural members of wood, steel. or concrete used to
support concentrated loads at isolated points along its length, e.g., at the bearing
points of a series of supported beams; used to support concentrated loads at isolated
points along its length , usually made of steel or wood.
Girt - Horizontal strut which runs between structural members to brace the struc­
ture; also to provide for attachment of siding. cladding and other features to the
building frame.
Glass - A hard, brittle substance, usually transparent. made by fusing silicates under
high temperatures with soda, lime, etc.; also , variations which are translucent or
even opaque [usually through an applied coating process]
Glass Block - Hollow masonry units made of glass; usually square, and made of
diffused or molded glass; Translucent to permit passage of light. but not clear vision .
Glazing - (v) A generic term used to describe fitting/placing glass or other similar
materials [acrylic plastic. for example] into windows and doors, or tubular grid cur­
tain wall systems; the process of installing an infill material into a prepared opening
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in windows, door panels, partitions, etc. (n) an infill material such as glass, panels,
etc.
Glazing Bead - In glazing, a strip surrounding the edge of the glass in a window or
door which holds the glass in place.
Glazing Channel - In glazing, a three-sided, If-shaped sash detail into which a glass
product is installed and retained .
Glazing Compound - Mastic, similar to sealants, of various formulations to bed
lights of glass in their frames.
Glue-Laminated (Glu-Lam) Timber - Timbers, large beams, and rigid frames
(arches) built-up from a large number of small strip (laminations) of wood, glued
together; used where solid wood timbers are not available for the loads and spans
involved.
Government Anchor - V-shaped anchor, with open ends turned outward; usually
1/2" round bar, used to secure steel beams and joists to masonry walls which sup­
port them .
Grade - 11 construction/building trade term used in referring to the ground level
around the building; 2] lumber term to denote the quality and classification of the
pieces related to their adaptability for different uses; 3J the slope or gradient of a
roof, piece of land, ramp, etc.
Grade Beam - Concrete foundation (wall) formed into a beam configuration (by
pattern of reinforcement), which spans across isolated footings , piles, or caissons
spaced at intervals; used where soil bearing pressure is inadequate for continuous
support.
Grade of Wood - Designation given, after visual inspection, to indicate quality of
manufactured lumber.
Gradient - Inclination or slope of a road , piping, ramp, ground level, ete.
Grain - in wood , the direction, size, arrangement, appearance, or quality of the
longitudinal axes of wood fibers, or the figure formed by the fibers.
Granite - Fine to medium-coarse grained , Igneous rock with visible crystals of
quartz and feldspar; dense, and water-resistant; can be used in thin panels , as step­
ping stones, or as thick pavers.
Granules - The mineral particles of a graded size which are embedded in the asphalt
coating of shingles and roofing.
Gravel - Naturally rounded or mechanically crushed stones ranging in size from
1/4-inch to 1-1/2 inches; often used in sub-base, and surfacing for roads, paths,
gardens, roofs, and as filler aggregate in concrete, or porous fills [for drainage] under
slabs and around foundations; loose fragments of rock used for surfacing built-up
roofs, in sizes varying from 1/8" to I 3/4" .
Gravel Stop - Metal (usually) strip or piece formed with a vertical lip used to retain
the gravel on the roof surface around the edge of a built-up roof; can be enlarged to
act as the fascia also.
Grid - [I J the assembly of main and cross tee members which form the support for
a suspended ceiling; ceiling panels are fitted into or lay on the flanges of the tees;
121 Cross-pattern of centerlines of structural columns in a framing system, formed
in both directions to define center points.
Grillage - System of steel beams set closely side-by -side, then crossed at 90 degrees
by another set of beams. heavy support for large columns, located on top of footing .
Ground System - The connection of current-carrying neutral wire to the grounding
terminal in the main switch which in turn is connected to a water pipe . The neutral
wire is called the ground wire.
Ground-Faced Concrete Masonry Units (GFCMU) - Special concrete masonry
units [CMUJ made with variegated natural aggregates and with the faces ground
to expose this aggregate; subsequently coated with an acrylic to accentuate the ag­
gregate and seal the facing; ASTM units, generally produced in sizes same as other
CMUs, plus special shapes as may be required for corners, coursing or special effects.
Grounds - Narrow strips of wood nailed to walls as guides for plastering, and as
nailing base for interior trim; used around openings, at the floor line to strike off
plaster, sub-jambs at interior doorways. They provide a level plaster line for installa­
tion of casing and other trim .
Grout or Grouting - (I) Mortar-like material made of such consistency (by adding
water) that it will just flow into the joints and cavities of the masonry work and fill
them solid ; (2) material of non-shrinking, but plastic consistency used and placed
as a spacer or shim to provide solid bearing [under column base plates for example]
Gun-Grade Sealant - A thickened liquid or mastic sealant material formulated
in a degree of viscosity suitable for application by being extruded under pressure
through the nozzle of a caulking gun .
Gunite - A spray applied, construction material composed of cement, sand or crus­
hed slag and water mixed together and forced through piping and a spray nozzle/
gun by pneumatic pressure onto metal mesh form work; used in the construction of
swimming pools, artificial rock formations.
Gusset Plate - Plywood or metal plate used to overlay adjacent/intersecting mem­
bers in a truss joint to connect and strengthen the joint; platels] is nailed, screwed,
or bolted in place.
Gutter - [11 A U-shaped trough, along roof line of buildings, of metal or plastic to
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receive and carry off various types of drainage , including rain water; usually non­
sanitary drainage; [2J flat areas out from street curb for drainage .
Gutter Strap - Metal bands used to support the gutter.
Guy Wire - A strong steel wire or cable strung from an anchor on the roof to any tall
slender projection for the purpose of support.
Gypsum [Wall) Board - Sheet material having a gypsum core laminated between
layers of heavy paper (exposed face is manila in color ; the back [concealed] face is
gray); available in varying thickness, edge treatments, finishes [some pre-finished]
and fire-ratings; overall usually 4'x8' ,IO', or 12'; also called "drywall", "plaster­
board", and "gyp board" [see each J.
Gypsum backer board - Board specifically manufactured to be located behind
finish gypsum board in multi-layer drywall installations; can be water/moisture
resistant for backing of ceramic tile installations; also called, "W/R", "Backer", or
"Green" board .
Gypsum Board ["Gyp" board)- See Drywall and/or gypsum wall board
Gypsum Keene Cement - Material used to obtain a smooth finish coat of plaster,
for use over gypsum plastic base coats only and in areas not subject to moisture. It
is the hardest plaster.
Gypsum plaster - Powered gypsum material combined with water and other ingre­
dients to form a creamy applied coating that dries to a hard finish, i.e., plaster ; can
be applied in two, three or veneer coat systems; called "wet wall" as opposed to the
drywall designation for pan elized gypsum.

J J
Hanger - Wire, rod or bar (or other shape required for loading) suspended from
roof or other structural members used to support and carry piping, balconies, run­
ways, etc.: stirrup-like drop support attached to wall to carry ends of beam; wire is
used to hang a suspended ceiling grid system.
Hardware - A wide variety of items, in both rough and finished form, which provide
various functions such as attachment, operation, etc. for doors and other features;
also, can be applied to some accessories. see Rough Hardware, and Finish Hardware
for further distinction.
Hardwood - Wood cut from broad-leaved trees, or trees that lose their leaves an­
nually; examples include oak, maple , walnut, and birch; utilized in a number of
construction and architectural items, primarily as finish carpentry.
Hatch - An opening in a deck; floor or roof. The usual purpose is to provide access
from inside the building.
H-Beam - Another less-used name or designation for steel beam shapes; most often
refers to an I-beam used as a column- "H-Column"; See l-Bearn, and Wide-Flange.
H-c1ips - Small metal devices in shape of "H" that fit between edges of plywood
panels to stiffen the joints ; used primarily on roof decking.
H-column - Term commonly applied to columns which are steel 1-or Wide Flange
sections
Head - I JThe top ofa frame at a door, window or other opening; 21also, a standing
depth of water which exerts downward pressure.
Header - 11 Framing members over windows, doors, or oth er openingsxz] Dou­
bled members installed perpendicular to trimmer joists on each end of openings for
stairs, chimneys, or other features for attachment of joists cut short to allow the ope­
ning; also wood lintels; 3JA beam placed perpendicular to joists and to which joists
are nailed in framing for chimney, stairway, or other opening; 4J Awood lintel ; 51in
masonry, units laid on the large flat face with small end exposed.
Head Room - Verticalclear space in a doorway, or in the height between a stair tread
and the ceiling overhead.
Hearth - The inner [actual floor offirebox] or outer floor of a fireplace, usually made
of brick; tile, or stone; also, incombustible floor or covering extension in front of
a fireplace.
Heartwood - The wood extending from the pith to the sapwood, the cells of which
no longer participate in the life processes of the tree.
Heat Strengthened Glass - Flat or bent glass that has been heat-treated to a specific
surface and/or edge compression range to meet the requirements of ASTM C 1048,
kind HS. Heat-strengthened glass is approximately two times as strong as annealed
glass of the same thickness when exposed to uniform static pressure loads . Heat­
strengthened glass is not considered safety glass and will not completely dice as will
fully tempered glass.
Heel Bead - Sealant applied at the base of a channel, after setting the light or panel
and before the removable stop is installed , one of its purposes being to prevent
leakage past the stop .
Hidden work - Work performed which cannot be viewed in full which completed;
e.g., underpining, where back side cannot be viewed; risky work since final result is
not viewable for evaluation.
High-Early Cement - Portland cement sold as Type Ill; sets up to its full strength
faster than other types.
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High-Strength (Tension] Bolts - Steel bolts designed to be tightened, with calibra­
ted wrenches, to high tensile strength ; used as a substitute for conventional rivets in
steel frame construction.
Hip - The external angle formed by the meeting of two sloping sides of a roof.
Hip Rafter - A rafter that forms the intersection of an external roof angle.
Hip Roof - A roof that rises by inclined planes from all four sides of a building.
Hoistway - A vertical shaft or access way for the travel of one or more elevators.
Hollow Core Door - Door consisting of two wood veneer panels separated by a
light weight core (grid, paper egg-crate,strips) installed to reinforce and stabilize the
faces; solid wood framing members for stiles and rails.
Hollow Metal - Refersto doors and door frames fabricated from light-gauge carbon
steel of various types. Similar work fabricated from stainless steel and other material
usually identified by the material involved.
Honeycomb - (1) Areas in a foundation wall where the aggregate (gravel) is visible­
Rough cond ition in concrete where voids are created in the surface and to some
depth of the member; gravel is exposed and appears like "popcorn" ; indicates poor
mixing and consolidation of the concrete- a dry, stiff mix with inadequate water.
Honeycombing can usually be remedied by applying a thin layer of grout or other
cement product over the affected area. (2) Method by which concrete is poured and
not puddled or vibrated, allowing the edges to have voids or holes after the forms
are removed.
Hopper Window - Window with sash hinged or pivoted at the sill, and opens by
tilting the top of the sash inward.
Horizontal masonry reinforcing - Long lengths of ladder- or truss-like configura­
tion of heavy wires, laid in masonry joints, and extending from face to face of wall
[slightly recessed from faces]: ties multi-wythe walls together so they act in unison..
Hose Bibb - A water faucet made for the threaded attachment of a hose; exterior
bibbs should be frostproof.
House Wrap - A tough fabric-like material that lets moisture to pass through, but
stops air from passing; installed To encase the entire building; from sill to eave un­
der the siding or facing; for energy efficiency
Hurricane clip - Metal strap devices nailed to roof rafters and trusses, tying them
to the top plate of the wall framing; also similar devices used to connect wall sill
framing to foundations.
HVAC - Acronym for Heating Ventilation and Air Conditioning.
Hydraulic Elevator - An elevator where liquid is pumped under pressure direct­
ly into a cylinder by a pump driven by an electric motor without an accumulator
between the pump and cylinder; piston in cylinder raises and lowers elevator car.

I-Beam - Rolled structural steel sections, of various sizes, with a cross section re­
sembling the letter "1 ". (often called "H-beam" when used as a column It is used
for various spans as support for smaller joists or over wide wall openings, such as a
double garage door, when wall and roofloads are imposed on the opening; usually
higher than it is wide; can be made of wood in similar profile; used for larger spans
across openings, etc.
!BC- International Building Code - Code, with companion documents, first pu­
blished in 2000; intention is for it to replace the three model codes used, but no
longer promulgated in the U.S.; compilation of the model codes and fashioned so
it is usable worldwide .
ICC- International Code Council - Organ ization for promulgation of the IBe its
distribution, revision and marketing worldwide ; formed by and has three U.S. mo­
del code organizations as its major component/members.
I-joist - Wood framing members [joists and raftersI formed with solid vertical webs
[plywood] inserted into top and bottom members of dimensioned lumber; lighter
and cheaper than solid wood members .
Improvements - Improvements can be in the form of new construction or remodel
work; alterations and additions to property which tend to increase value; buildings,
utilities , streets, ete. in wood, glass, masonry, plaster, drywall, tile. brick, concrete,
metal and other materials, and various types and configurations of construction.
Incombustible material - Material of various formulations which will not ignite or
activelysupport combustion in a surrounding temperature of 1200 degrees F, during
exposure of 5 minutes; will not melt when temperature is maintained at 900 degrees
F for at least 5 minutes.
Incompatibility - Descriptive of two or more materials which are not suitable to
be used together.
Indicated - Term refers to graphic representations, notes, or schedules on the dra­
wings, or to paragraphs and schedules in the specifications; used to help locate re­
ferences and information in manner similar to "shown", "noted ", "scheduled", and
"specified".
Infiltration - The process by which air leaks into a building. In either case, heat loss
results. To find the infiltration heating load factor (HLF), the formula to account for

GLOSSARY

the extra BTU'sneeded to heat the infiltrated air is:
Inner Ply - Material or core located between two layers of material [such as roofing
felts] that have been laminated together.
INR - (Impact Noise Rating). Asingle figure rating which provides an estimate of the
impact sound insulating performance of a floor-ceiling assembly.
Insert - Devices, made of jute fibers compressed into a tubular form, lead, plastic;
many sizes, lengths, etc., which are embedded in or surrounded by other material,
concrete for example; exposed face creates an opening or anchorage for bolts, fa­
steners, other anchors, ete. which are then firmly held in place by the surrounding
material.
Inside Drain - In roofing; a drain positioned on a roof at some location other than
the perimeter. It drains surface water inside the building through closed pipes to a
drainage system.
Inspection - (I) The act of inspecting [viewing; observing; or monitoring in a cri­
tical manner] . (2) An official examination or review of the work completed or in
progress to determine its compliance with contract requirements.
Install - On site operations of "unloading; unpacking; assembling; erection, pla­
cing; locating; anchoring; applying; working to dimension, connecting; testing; fi­
nishing; curing; protecting; cleaning" and similar activities for proper and complete
use/operation of area, equipment, appliance, surface, or item.
Insulating Board - Material, in rigid board form of various sizes and thickness, for
insulating purposes; usually manufactured from vegetable fibers, or synthetic che­
micals, and pressed or caused to "foam" into finished profile.
Insulating Concrete - Concrete with vermiculite added to produce lightweight con­
crete, with insulating properties, used for subfloor and roof fills.
Insulating Glass Unit - Two or more lights of glass separated by air spaces (for
insulation purposes) and hermetically sealed to form a single-framed unit with an
air space between each light.
Insulation - (1) A variety of materials designed and manufactured for protection
from heat or cold, protection against fire, or reduction of sound transmission; usu­
ally paper, composition board , fiberglass, mineral/wood fiber wools, foam products
are good insulators (poor conductors) ; produced as pliable batts and blankets, rigid
boards, or loose particles; any material which slows down or retards the flow or
transfer of heat. Building insulation types are classified according to form as loose
fill, flexible, rigid, reflective, and foamed-in-place. All types are rated according to
their ability to resist heat flow (R-Value). (2) In electrical contracting; rubber, ther­
moplastic, or asbestos wire covering. The thickness of insulation varies with wire
size and type of mater ial, application or other code limitations.
Insulation Board - A rigid structural building board made of coarse wood or cane
fiber in '1,- and 25/32-inch thickness It can be obtained in various size sheets, in
various densities, and with several treatments.
Insulation Fasteners - Any of several specialized mechanical fasteners designed to
hold insulation down to a steel or a nailable deck.
Interior - Within or "inside" of structure or building; direct opposite of "exterior
[see]; internal, confined and enclosed space within the exterior walls of the buil­
ding; occupiable space usually with conditioned air source and artificial lighting.
Interior Finish - Term applied to the total effect produced by the inside finishing of
a building; includes not only the material used, but the fashion of their installation
and decoration; term used to represent the visible elements, materials and applica­
tions applied to cover the interior framed areas, or materials ofwalls and ceilings.
Interior Glazed - Glazing units or panels set in place from the interior of the buil­
ding .
Interior Trim - General term for all finish moldings, casings, baseboards, cornices
and other applied runn ing and isolated trim pieces inside a building; installed by
finish carpenters for fine fitting; finishing and decorative expression.
Interlayer - ln glazing; any material used to bond two lights of glass and/or plastic
together to form a laminate.
Intumescent Coating - Paint, mastic, or fireproofing substance-that expands, when
heated, to form a stable, foam-like, insulating char, when exposed to fire;and acts as
an insulating agent (against the fire) for surfaces to which it is applied.
Isolated footing - Structural footing which stands alone in open area; primarily a
footing for a column.

Jack rafter - Rafterscut to fit between the outside wall and a hip rafter, or the ridge
and a valley rafter; rafter that spans the distance from the wall plate to a hip, or from
a valley to a ridge. - A rafter that spans the distance from the wall plate to a hip, or
from a valley to a ridge.
Jalousie - Type of window consisting of a number of long; narrow horizontally
hinged glass panels, which operate in unison- out-swinging; can be used in doors,
or a isolated window units.
Jamb - Sides of an opening; frame or lining mounted on the sides of a rough ope-
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ning for installation of a door or window; also, sides members of windows, doors,
or openings.
l-Channel/Bead/Mold - Metal trim piece,with unequal legs,applied to exposed edge
[cut or uncut I of gypsum wallboard to provide a better finished edge appearance.
Joinery - General woodworking term used to describe creation of the joints where
members/units are connected together, better execution of joints for better quality
wood-joint construction; carefully done
Joint - Line,point, or position where two items meet, adjoin, or intersect each other;
in masonry, the layer of mortar between the horizontal courses of units (tooled
to raked, flush, weeping, concave, tooled, "V", etc. shape); The interfacing space
between the adjacent surfaces of two members or components joined and held to­
gether by nails, glue, cement , mortar, or other means .
Joint compound - Pre-mixed gypsum-based material with the consistency of thick
slurry used to fill the seams, and fastener depressions in drywall construction; also
called "mud ".
Joint filler material - Various material [asphalt impregnated felt, foam plastics,
expandables, bellows, metal, synthetics] which are installed to fill the joints, and
maintain closure during the flexing movement of the joint; to exclude air, water,
fire, etc.
Joist - One of a series of parallel smaller framing members, usually 2 inches in
thickness [wood], used to support floor and ceiling loads, and supported in turn by
larger beams, girders, or bearing walls; also applicable to steel and concrete framing .
Joist hanger - One of a variety of metal framing anchors /devices shaped like a "U"
used to connect two joists or joist and beam at right or other angles, to each other.
Junior Beam - Lightweight rolled structural steel sections similar to but smaller than
an I-beam; used for short spans and light loads, bracing, etc.
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Keene's Cement - A white finish plaster that produces a very hard, and extremely
durable, moisture resistant wall surface; Becauseof its density, it excels for use in ba­
throoms and kitchens and is also used extensively for the finish coat in auditoriums,
public buildings, and other places where walls may be subjected to unusually high
trafic.hard wear or abuse; see veneer plaster and gypsum backing board .
Keeper - Metal plate set into doorframe, which retains the latch bolt of the door;
holds door in closed position.
Kerf - Void created by the width of a saw blade as it cuts into wood surface, forming
a groove or slot.
Keyjway] - 1JSlot or deep groove formed in the top of concrete footings or other
members, to receive concrete from adjoining members when placed; e.g., foundati­
on wall concrete will fill slot; 21 hardware device for unlocking a lock and the slot
into which the key is placed for its function.
Kicker - Diagonal brace, in concrete formwork for example, used to prevent side of
form from springing out of alignment.
Kick Hole - A defect frequently found in perimeter flashings arising from being
stepped on or kicked. Asmall fracture of the base flashing in the area of the cant.
Kick Plate - Brass, stainless steel, or plastic laminate plate fastened to the lower
portion of a door to protect it from damage.
Kiln Dried Lumber - Artificially[oven] dried lumber; a method that produces lum­
ber, because of the controlled conditions, superior to the more common air-dried
product; lumber dried in this manner has a moisture content of 6 to 12 percent.
Common varieties of softwood lumber, such as framing lumber are dried to a some­
what higher moisture content.
Kip IKj- Aunit of measure equal to 1,000 pounds; used to simplify structural calcu­
lations ; e.g., a 9,000 pound load is said to be "9 kips" in magnitude.
Kneehold - Open area in cabinet or casework which allows person to sit at counter­
top with legs/knees in the recess under the top.
Kneewall - Short [usually 48" highI and often non-bearing; wall that extends from
floor of an attic to the underside of the rafters.
Knife-Grade - Compound formulated in a degree of firmness suitable for applica­
tion with a putty knife such as used for face glazing and other sealant applications.
Knocked-down (KO) - Unassembled construction unit requiring assembly after
delivery to the job site.
Knot - Natural defect in lumber, where a branch or limb of a tree was located, that
appears on the edge or face of the piece; weakens lumber [depending on size and
location ofknot I;should be located on top in framing members, and are prohibited
in scaffolding planks.
Knurled - Having a surface texture of with striations or a grid of small knobs, or
beads, as a nail which may have a surface for greater holding power; also texture
on metal to allow better gripping as in door hardware for elderly or handicapped
persons .
Kraft Paper - Strong, heavy,water-resistant, brown paper made ofsulfate pulp , used
for protection of surfaces, such as finished floors, and also in composition materials
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[egg-crategrid in door cores. for examplej .
Kynar Coating - Architectural coating that is UVstable and suitable for exterior use
on aluminum and other metal surfaces.

Lag Screw - Largediameter wood screw with hexagonal or square head for turning!
tightening with a wrench.
Lally Column - A steel pipe column, with or without concrete/sand fill; used for
loads up to moderate sizes, including residential floor loads.
Laminate - (1) To form a product by bonding together two or more layers of mate­
rials. (2) Also, the product so
formed, such as plastic laminate [brand name example is Formica].
Laminated Glass - Two or more lights of glass permanently bonded together with
one or more inter-layers.
Laminated Wood - Beams, arches, and other members formed by pressure gluing
multiple thin layers or strips (laminations) together to form the shapes and size
desired/required; substitute for solid wood members due to limited availability of
same (see Glue-Laminated) .
Landing - A platform, usually level, between flights of stairs, at changes in stair di­
rection, or at the termination of a flight of stairs; also applicable to ramps; required
to be placed on each side of door by building code.
Lap - To extend one material partially over another; the distance so extended .
Latch [bolt] - Spring-loaded metal cylinder/bar which moves horizontally and ex­
tends beyond the edge of a door; retracts and then engages the keeper for positive
closure.
Lateral Bracing - Diagonal or other bracing in structural systems to counteract wind
pressures, other loads, and to
Latex Caulk - A low-range sealant formulated of synthetic latex material; used on
interior primarily ; paintable.
Lath - A building material of wood, metal, gypsum, or insulating board that is
secured to the framing on which plaster is applied; can be gypsum lath (solid or
perforated) , or metal lath, each providing a mechanical or chemical bond for the
plaster.
Lattice - Framework of crossed wood or metal slats; lightweight, usually, but can be
heavy where used as bracing in structures .
Lead - I] A malleable metal once extensively used for flashings; 21 Professionally,
the discipline head for a project work effort [e.g., Lead architect] .
Leader - Verticalpipe-[see downspout- that carriers rain water drainage from roof
gutter to ground or storm sewer.
Lean-To Roof - The sloping roof of a building addition having its rafters or supports
pitched against and supported by the adjoining wall of a building.
Ledger strip - A strip of lumber nailed along the bottom of the side of a beam or
girder on which other supporting members [joists, for example] rest.
Let-in Brace - Nominal 1 inch-thick boards fitted into notched studs diagonally, so
face of brace and studs are in same plane .
Level - 1) on a perfectly flat, horizontal line or plane ; 2) tool used by workers to
determine such level plane or line; 3) surveyor's instrument, similar to or a function
of a transit , for establishing grade elevations; 41 term often used in place of floor,
as in "4th Level" .
Leveling Rod - A rod with graduated marks for measuring heights or vertical di­
stances between given points and the line of sight of a leveling instrument, held by
a survey crew member in a vertical position; usually made with telescoping sections
for extreme height perhaps to 20 feet; also called a "Philadelphia Rod".
Lift Slab - System ofconstruction where the various floor slabs are poured at ground
level, and then subsequently lifted into proper position by hydraulic jacks, working
simultaneously at each column; cast-in, steel collars are welded to steel columns to
hold slabs in place.
Light - Asingle pane of glass or space in a window sash for a single pane of glass.
Light Steel Framing (LSF) - Construction method utilizing light gauge [20-25 gau­
ge] sheet steel members for the framing ofa structure ; also called cold-formed metal
[steel] framing.
"Like new" - Term applied to remedial work of modification or repair of existing
work; replacement not required but care is required to make condition as noted.
Limestone - A fine to coarse-grained sedimentary rock; often used as ashlar or flags­
tone because it splits easily, limestone also serves as the preferred rock for construc­
ting rock gardens; also good material for fashioning "cut stone" trim, such as co­
pings, sills, etc.
Linear feet - Measure of length expressed in feet.
Linear measure - Measurement along a straight line.
Lintel - A horizontal structural member (wood , steel, concrete, stone, etc.) placed
horizontally across the top of an opening [door, window, etc.]. to support the wall
above.
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Liquid-Applied Membrane - Generally applied to cast-in-place concrete surfaces in
one or more coats to provide fully-adhered waterproof membranes which conform
to all contours.
Lite- see Light
Live Load - Loads produced by use and occupancy of the building or other structure
and do not include construction or environmental loads such as wind load, snow
load, ice load, rain load, seismic load, or dead load; includes all furniture, persons ,
and other movable loads not included as a permanent pan of the structure .
Load - Weight imposed on buildings and structures by various elements, both na­
tural and man made; weight that must be properly and adequately supported by the
building frame to prevent collapse or other failure.
Load-bearing Wall- Wall designed to support the weight (load) imposed on it from
walls and structural members .
Loader - Self-propelled, wheeled or tracked, possibly articulated machine with "bu­
cket" attachment for engaging and lifting loads, such as earth , or gravel; as opposed
to the "pushing" action of the bulldozer.
Lockset • Complete complement of door hardware including the lock, knobs, trim,
screws, and strike plates; also, "latchset" which is the same but with no locking
function
Lookout - Framing extension, bracket or cantilever member which supports the
overhead portion of a roof; also provides backing for soffit material ; usually con­
cealed from view
Loose Laid > In roofing, a membrane "laid loosely", without being adhered or
otherwise fastened to the roof deck; system held in place by heavy ballast material;
minimizes fastener holes in roofing system.
Lot - A parcel of land with boundaries determined by the county [or other local
jurisdiction; pan of the metes and bounds, and other land identification systems.
Louver- Unit with slanted slats of wood, plastic, or metal, used to permit air circu­
lation [ventilation I but to exclude rain, and direct sunlight, or vision . See also Attic
ventilators .
Lurnber > The product of the sawmill and planing mill not further manufactured
other than by sawing, re-sawing, and passing lengthwise through a standard planing
machine, crosscutting to length, and matching and grading. 1" stock is sawed to 1"
thickness then finished (planed) to final size of 3/4", 5/4" stock finishes out to 1"
thickness, and 2"x stock finishes out to 1 1/2"; also referred to as "dimensioned
lumber" .

1\1
Mansard Roof - A roof style of steeply sloped sides sloping upward by inclined
planes from all four sides of a building down from a flat top sections across the ma­
jority of the building area., The sloping roofs on all four sides have two pitches, the
lower pitch usually very steep and the upper pitch less steep; sides usually overhand
walls below. Italian origin, popularized in France.
Mantel· The shelf mounted on a chimney, above a fireplace. Also used in referring
to the decorative trim around a fireplace opening.
Manufactured Housing/Homes - Updated term for housing units totally factory­
fabricated. with some portions unitized; built on a transportable chassis, which is
not removable; should be equated to, and is another name for trailer-like construc­
tion [see mobile housing); not controlled by local building codes and regulations
[compare to Modular Home]
Manufactured Wood - Wood products such as a truss, beam, glu-larn, micro-lam or
joist which is manufactured out of smaller wood pieces and glued or mechanically
fastened to form a larger piece. Often used to create a stronger member which may
use less wood. See also Oriented Strand Board.
Manufacturer - Organization, company, or person who designs, invents, formulates.
makes or otherwise produces various products, including those for construction
purposes. which are then provided to project via distributors. vendors, or suppliers .
Manufacturer's Instruction - The written installation and/or maintenance instruc­
tions which are developed by the manufacturer of a product and which provide
useful information about product, its handling and installation; very important for
proper use and installation and may have to be followed in order to maintain the
product warrantee ; often used to supplement and substitute for extensive specifi­
cations text.
Marble > A fine-grained metamorphic rock that is strong and weather-resistant ;
more often used in indoor than outdoor paving and walls because of its cost and
its slipperiness when wet; grain can vary greatly in intensity as well as in a variety of
colors, depending on the source.
Mason - A construction professional who builds masonry work using brick, stone,
or concrete units .
Masonry - General term applied to construction formed with stone, brick, concrete,
hollow-tile, concrete block. gypsum block, or other similar building units or materi­
als or a combination of the same, bonded together with mortar to form a wall. pier,
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buttress. or similar mass; sometimes called "unit masonry".
Masonry Cement - Factory-blended mixture of Portland cement and admixtures
specially designed to increase the workability of mortar: usually better than site
mixing, due to control available at plant .
Masonry Unit - A brick, stone. concrete masonry unit. glass block. or hollow clay
tile intended to be laid in courses and embedded in mortar,
Masonry Veneer - Asingle wythe,non-load bearing facing installed over a structural
frame, e.g., brick veneer applied to a wood frame house.
Mastic - A pasty material used as a cement (as for setting tile) or a protective coating
(as for thermal insulation or waterproofing) ; Heavy-consistency compound that
may remain adhesive and pliable with age. Is typically an adhesive or other coating
material used for attachment, darnpproofing, etc.
Matched Lumber - Lumber that is dressed and shaped on one edge in a grooved
pattern and on the other in a tongued pattern .
Medium Dense Overlay - Plywood product with special paper facing laminated to
panel ; excellent weather-resistance for signs, etc.; readily paintable; called"MOO".
Meeting Attendance Porm- Aform consisting of three columns (individuals name.
individuals title, and company the individual represents) . This form is given to all
persons attending any meeting. Each person attending the meeting will fill in their
respective information. The date of the meeting should be included for reference.
Member - Individual element of structure such as a beam, girder, column, joist.
piece of decking, stud. truss chord, brace, etc.
Membrane· I] Sheet or mastic material wh ich is impervious to water or water va­
por.2] A generic term relating to a variety of sheet goods used for certain built-up
roofing repairs and application.
Membrane roof - Roofcovering cons isting of a heavy, single ply of waterproofshee­
ting; usually a rubberized or other synthetic material such as EPOM, APP or PVC;
alternative to multi-ply built-up roofing.
Metal Edge - Brake metal or metal extrusions which are secured at the perimeter of
the roof to form a weather-tight seal.
Metal Lath - Expanded steel mesh created by slitting sheet steel and pulling it out
until it forms a grid; used primarily for and provides an excellent plaster base due to
mechanical "keying" of plaster around mesh wires.
Metal Wall Ties - Strips of corrugated sheet metal, 'usually galvanized , used to an­
chor (tie) brick veneer construction to the structural frame behind.
Micro-lam - Manufactured structural wood members, made using layers of 1-1/2 "
material laminated together; usually have higher strength than sawn lumber.
MiI - Unit of measure (thickn ess) for very thin sheets. and for paint and coatings
thickness; one thousandth pan of an inch (1 mil = .001 inch. 1/10001.
MiI Thickness . Measurement, in rnils, used to determine Dry Film Thickness of
paint or coating; also, used for other thin materials to indicate thickness .
Millwork - General term for interior woodwork and trim, made of finished wood
wbich is machined to profile, size and finish; manufactured in millwork plants and
planning mills; It includes such items as inside and outside doors , window and
doorframes, blinds , porch work, mantels , paneling, stairways. rnold ings, and inte­
rior trim . It normally does not include flooring, ceiling, or siding material ; pan of
finished carpentry work. as opposed to rough carpentry (framing) .
Mineral Spirits - A by-product of petroleum, clear in color, a solvent for asphalt
coatings.
Mineral Wool· Type of batt insulat ion consisting of many fine threads of a wood
by-product ; also used for fireproofing and acoustical treatment; some types are
called "safing" insulation.
Miter Joint - The joint of two pieces at an angle that bisects the joining angle. For
example, the miter joint at the side and head casing at a door opening is made at
a 45' angle.
Mobile Home - Outdated term (now called Manufactured Home] for trailer-like
unit. totally factory built on a transportable but permanent chassis.
Modular home- Afactory-built , transportable building unit designed to be used by
itself or with other, similar units, and site installed on a permanent foundation; pro­
duced complete with structural floor system; built with standard-size materials, and
complete modules [kitchens/ baths) ; similartomanufactured housing, but requires
some site construction; controlled by state regulations, and/or local building codes.
Moisture Barrier - Material, plastic or specially treated paper, that retards the pas­
sage of moisture or vapor into walls, and prevents condensation; see Vapor Barrier
[Retarder],
Moisture Content of Wood - we ight of the water contained in the wood. usually
expressed as a percentage of the weight of the oven dried wood .
Molding- Single strip/p iece, or series ofpieces of material cut, shaped, and finished
with a distinctive profile, to serve as an ornament; can be made of various materi­
al- wood. stone, fiberglass, plaster, etc.; used for decorative purposes, e.g., door and
window trim .
Monitor - A large structure rising above the surrounding roof planes, designed to
give light and/or ventilation to the building interior .
Monolithic - Term used for concrete and other mater ials placed, or installed wi-
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thout joints; as one-piece, or a un it.
Mopping - In roofing, a layer of hot bitumen mopped between plies of roofing felt.
Full mopping is the application of bitumen by mopping in such a manner that the
surface being mopped is entirely coated with a reasonably uniform coating. Spot
Mopping is the procedure of applying hot bitumen in a random fashion of small
daubs , as compared to full mopping. Sprinkle mopping is a special application of
installing insulation to the decks. It is done by dipping a roof mop into hot bitu­
men and sprinkling the material onto the deck. Strip Moppin g is the application of
bitumen in parallel bands.
Mortar - A mixture of masonry cement, sand and water, used by masons as the bon­
ding agent between masonry unit s; the "joint material" in masonry.
Mortar Types - Type M is suitabl e for general use and is recommended specifically
for masonry below grade and in contact with earth, such as foundations, retain ing
walls and walks. Type M is the strongest type. Type S is suitable for general use
and is recommended where high resistance to lateral forces is requ ired. Type N is
suitabl e for general use in exposed masonry above grade and is recommended spe­
cifically for exterior walls subject to severe exposures. Type 0 is recommended for
load -bearing walls of solid units where the compr essive stresses do not exceed 100
lbs. per square inch and the masonry wall not be subjected to freezing and thawing
in the presence of excessive moisture.
Mortise - 11 Recess fashioned in wood or metal to receive a recessed device; com­
monly used in finish door hardware installation, to reduce surface mounting of
devices. 21 A slot cut into a board , plank, or timber, usually edgewise, to receive
tenon of another board , plank , or timber to form a joint.
Mosaic - Small colored tile, glass, stone or similar material, regular or irregular in
shape but arranged to produ ce a decorative surface; used on walls or floors.
Mud Sill - Bottom-m ost horizontal member of an exterior wall frame; rests on top
of foundation; comm only called "sill plate".
Mullion - A vertical separating memb er, bar or divider in the frame between win­
dows/doors units or oth er openings that supports and hold s several such in a single
frame, as in sections of a curtain wall.
Muntins - Small horizontal or vertical bars that divide the sash frame into smaller
areas to receive an individual light of glass; can be made as a grid set in the sash
frame; Munt ins are smaller in dimensions and weight than mullions.

Nail-base Sheathing - Sheathing material, such as wood boards , panels, or plywood
to which siding can be attached by nailing; such nailing is not provided by fiber­
board, or plastic foam materials used as sheathing (prim arily for better insulation).
Nailer - Wood member, shaped to fit, in any of several places used to provide a
nailing base for other memb ers or materials; for example, member secured to non­
nailable decks and walls by bolts or oth er means, which provides a suitable backing
ont o which roof components may be mechanically fastened ; called "blocking" in
some locations .
Natural Finish - Transparent finish on wood using sealers, oils, varnishes and pre­
servatives; grain of wood is still exposed, and is often enhance by the coating; finish
which does not seriously alter the original color or grain of the natural wood. Natu­
ral finishes are usually provided by sealers, oils, varnishes, water-repellent preserva­
tives, and oth er similar materials.
Neat Plaster - A base coat plaster which does not contain aggregates and is used
where the addition of aggregates on the job is desired.
NEC - National Electric Code; Stand ard No. 70 promulgated and publi shed by
the National Fire Protection Association INFPA] and widely adopted and used as
regulations for electrical work of all types; modified versions used for residential
construction.
Needling - Series of steel or wood beams [called "needle beams "] threaded through
a bearing wall to support it while its found ation is underpinned.
Neoprene - A synthetic rubb er having physical properties closely resembling those
of natural rubb er. It is made by polymerizing chloroprenes, and the latter is produ­
ced from acerylene and hydrogen chloride.
New - Unused condition, fresh from manufacture, production, or fabrication [un­
less specifically noted oth erwise] of all materials, devices, equ ipment, units and sy­
stems for projects; th is meets owner's expectations and payment is based on this
principle .
Newel 1Post] - Large termination post at the end or turns in stair hand - and guard
rails to which the end of a stair railing or balustrade is fastened; Also, any post to
which a railing or balustrade is fastened.
Nominal Size - Size of material before final working and dressing; not the actual
size; as a 2x4 (nominal) is 1-1/2 " x 3-1/2" in actual size.
Nonbearing PartitionfWaIl - Term used for space dividing partit ions or other walls,
which carry no imposed floor or roof load; wall supporting no load oth er than its
own weight.
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Non-Drying (Non-CUring) - Asealant that does not set up or cure. See Butyl.
Non-Sag - A sealant formulation having a cons istency that will permit application
in vertical joints without appreciabl e sagging or slumping. A performance characte­
ristic which allows the sealant to be installed in a sloped or vertical joint application
without appr eciable sagging or slumping.
Non-Skinning - Descriptive of a product that does not form a surface skin.
Non-Staining - Characteristic of a compound that will not stain a surface.
Nosing - 11The projecting edge of a molding or drip. Usually applied to the projec­
ting moldin g on the edge of a stair tread which projects over the riser; any similar
projection . (2) A term applied to the rounded edge of a board .
Notch - 11 A three-sided slot , groove, or opening cut into a piece of material, usually
along an edge. 21A crosswise rabbet at the end of a board .
Nozzle -The tubular tip of a caulking gun through which the comp ound is extruded .
NRC - Noise Reduct ion Coefficient; term den oting noise reducing efficiency of in­
dividual acoustical materials
NSPE - Nation al Society of Professional Engineers; professional association for re­
gistered engineers; national organ ization with regional/local chapters, and separate
groups for different types of engineers ILe., mechanical or civil engineers]

O.e. - "On Center", A measurement term meaning the distance between the center
of one member to the center of the next adjacent member; studs rafters, joists, and
the like in a building placed at 16 inches O.e. will be laid out so that there is 16
inches from the center of one to the center of the next.
O. G. (or ogee) - A molding with a profile in the form of a letter S; having the out­
line of a reversed curve. - A mold ing with a profile in the form of a letter S; having
the outline of a reversed curve.
Oil-Canning - The term describing distortion of thin-gauge metal panel s which are
fastened in a manner restricting normal thermal movement.
On-Center (O.C.) - Method of ind icating spacing of framing members or other
items; measurement is from center of one object to the center of each of those adja­
cent; for example, "studs shall be 16" o.c.".
Open Web (Steel) Joist - Prefabricated, light steel truss-like member with a welded
lattice-like web; closely spaced for moderate spans; also called "bar joist" or "steel
lumb er".
Open-grained wood - Common term for woods with large pores such as oak, ash,
chestnut, and walnut. Often preferred for decorative reasons; can be filled before
finish. Also known as "coarse textured."
Orientation - 1) direction in which a building or structure faces; 2} relationship to
a direction or bench mark/line ; 3) relating contact drawings to the actual structure.
Oriented-Strand Board (OSB) - Newer engineered board that has the long axis
of the strands of the wood chips aligned with the long dimension of the material s
(such as the 8 foot measurement in a 4x8 sheet of OSB); bonded together with an
adhesive matrix und er pressure; previously old "chip board" was not structural whi­
le OSB is structural just like plywood .
Outcropping - Bare rock formations exposed and protruding from the surrounding
soil.
Outrigger - An extension of a rafter beyond the wall line. Usually a smaller member
nailed to a larger rafter to form a cornice or roof overhang.
Overhang - Area or portion of upper story, building part or roof at the eave which
extends horizontally beyond the vertical plane of the exterior walls of a building.
Oxid ize - To combine with oxygen in the air.

Pad - 11 Extra usually isolated concrete slab installed on top of a floor slab, as the
mounting surface for mechanical or oth er equipment; adds some strength , but
merely provides a better, slightly elevated surface for mounting the unites); 2J
land ing area outside a door; 3J material installed under carpeting to add foot com­
fort, sound isolation, and to prolong carpet life [also called padding] .
Paint - A combination of colored pigments with suitable binders, vehicle, thinners
or oils to provide opaque, decorative, wearable, and protective coat ings.
Panel - (1) A large, th in sheet of lumber, plywood, or other material. (2) A thin
board with all its edges inserted in a groove of a surrounding frame of thick mate­
rial. (3) A section of floor, wall, ceiling, or roof, usually prefabr icated and of large
size, handled as a single unit in the operations of assembly and erection . (4) a thin
flat piece of wood , ply. wood, or similar material , framed by stiles and rails as in
a door or fitted into grooves of thicker material with rnolded edges for decorative
wall treatm ent.
Panel Door - Door constructed with thin panels installed between solid rails and
stiles (perim eter frame) .
Paneling - Thin sheet material of composite, synthetic or wood composition which
is used as a lining or interior wall finish; can be nailed or glued into place over
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various sub-surfaces.
Parapet Wall - That portion of a wall that extends above the top of the roof; usually
in exterior walls, or interior fire walls.
PargingJParge Coat - 11A thin coat of Portland cement plaster used to smooth ma­
sonry walls. 2JA thin application of plaster, drywall compound for coating a wall.
Parquet floor - A floor made of a series of small panels or blocks [9-12 inches
square I of flooring made with short pieces of hardwood laid in different design
patterns, as opposed to long strip flooring.
Particleboard - A sheet material composed of compressed wood chips, flakes, or
small wood particles such as sawdust, held together with special glues; non-structural.
Parting Stop or Strip - A small wood piece used in the side and head jambs of
double-hung windows to separate upper and lower sash.
Parting stop or strip - A small wood piece used in the side and head jambs of
double-hung windows to separate upper and lower sash.
Partition [wall] - An interior, full or part-high wall that subdivides space for direc­
ting traffic, separating or screening spaces one from another but plays no part in a
building's structural integrity; non-bearing wall.
Party wall - Single wall common to two properties/ buildings owned by different
owners; also common walls between row houses; straddles property line which se­
parates two properties
Patio - Paved, open area outside a house; also called a terrace. and can be a structure
such as a deck.
Patterned Glass - On type of rolled glass having a pattern impressed on one or both
sides. Used extensively for light control. bath enclosures and decorat ive glazing.
Sometimes call "rolled," "figured " or "obscure" glass.
Pavers - Clay masonry (brick) made specifically for finish floor surfaces, walks,
drives, and terraces, etc.' must be frostproof and serviceable for heavy traffic; also,
pre-cast concrete slabs used to create a traffic surface.
Paving - Asphaltic/bituminous material (or composites), or concrete install ed as
ground surfacing/cover, or as a hardstand for vehicle access or parking; usually as­
phaltic concrete (blacktop) or cast-in-place concrete over a compacted gravel fill;
can be light-duty or heavy duty depending on traffic requirements and construction.
Pea gravel - A fine grade of naturally rounded stones approximately 1/4 inch in
diameter; used frequently as the porous fill under floor and other slabs; used in gra­
vel gardens, as flooring for children's play areas, as top finish in exposed aggregate
sidewalks/slabs.
Penny - As applied to nails, it originally indicated the price per hundred. The term
now series as a measure of nail length and is abbreviated by the letter d.
Penthouse - (not the magazine!) A relatively small structure/enclosure, usually roof
mounted, to enclose mechanical and/or elevator equipment, without taking up va­
luable interior floor space.
Perimeter drain - Continuous line of 3" or 4" perforated plastic pipe or field tile
that goes around the perimeter (either inside or outside)of foundation wall to drain
off ground water or seepage; drains to open area, or basin/drain and may require a
sump pump for draining.
Perlite - An aggregate formed by heating and expanding siliceous volcanic glass.
Perm - A measure of water vapor movement through a material (grains per square
foot per hour per inch of mercury difference in vapor pressure).
Permanent Set - The amount by which a material fails to return to its original di­
mensions after being deformed by an applied force or load.
Permeability- A measure of the ease with which water penetrates a material.
Phased Construction - A unitized approach to constructing a facility by designing
and constructing separate project elements. Each element is a complete project in
itself.
Pier - Vertical structural member, usually rectangular in horizontal cross section,
usually of concrete or masonry; used to support other structural members; also,
short foundation columns, between window/door openings, and mass masonry
supports such as for bridges, gates and girders.
Pigment - A powdered solid substance which when finely ground gives color, as in
paint, enamel , dye. or lacquer.
Pilaster - Rectangular pier engaged in a wall, for the purpose of strengthening it;
also can be decorative, or act as a beam support (expanded bearing area at the wall) .
Pile (Piling) - Long concrete, wood or steel member driven into the ground to act
as a below-grade column to support the building; used to carry building load to
sufficient bearing soil.
Pitch - (a) The incline slope of a roof or the ratio of the total rise to the total width
of a house, i.e., an 8-foot rise and 24-foot width is a one-third pitch roof. Roof slo­
pe is expressed in the inches of rise per foot of run. (b) A term frequently used to
designate coal tar pitch .
Pitch Pocket - An opening extending parallel to the annual rings of growth, that
usually contains, or has contained, either solid or liquid pitch
Pith - The small. soft core at the original center of a tree around which wood for­
mation takes place.
Place[ing] [concrete] - More appropriate term for locating concrete in a project; as
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opposed to "pourling]": see Pour.
Plan - (1) A line drawing (by floor) representing the horizontal geometrical section
of the walls of a building. The section (a horizontal plane) is taken at an elevation
to include the relative positions of the walls, partitions, windows, doors , chimneys,
columns, pilasters, etc. (2) A plan can be thought of as cutting a horizontal section
through a building at an eye level elevation .
Plank - 11A wide board , usually more than 1" thick; especially, one laid with its
wide dimension horizontal and used as a bearing surface; 21flooring section which
is wider than regular strip flooring.
Plans - A term used to represent all drawings including sections and details; and any
supplemental drawings for complete execution of a specific project . These graphic
representations show the location, geometry, and dimensions of a project or its ele­
ments in sufficient detail to facilitate construction; See Blue Prints.
Plaster - Acementitious material. usually mixture of lime, sand , and water, applied
to gypsum or metal lath or masonry surfaces; formed of a gypsum or Portland ce­
ment mixture; applied in paste form, which hardens into a hard smooth surface (or
other finish desired) ; used for outside and inside wall surfaces [often called "wet
wall" as opposed to "drywall"].
Plaster Grounds - Strips of wood used as guides or strike off edges around window
and door openings.
"Plastic" concrete - Concrete that has not set or hardened, and can still be worked,
moved, shaped; phrase has nothing to do with content of concrete.
Plastic Laminate - Composite material made from compressing Kraft paper into
phenolic resin layers to form a decorative material ; usually has a melamine exposed
(decorated) surface; used for covering doors, countertops, wall paneling cabinets,
etc.
Plat - 11 Drawing or piat of a parcel or parcels of land based on and giving its le­
gal description, and other survey data indicating the block numbers; the location ,
boundary lines, dimensions and number of each lot; and the location and names of
the existing and planned streets.; 2] may be filed as an official record of the land via
map of a geographical area as recorded by the county.
Plate - Horizontal members at top (doubled) and bottom of stud walls (sole plate);
also, refers to bearing. top and base plates for structural steel members ; examples­
Sill plate: a horizontal member anchored to a masonry wall. Sole plate : bottom
horizontal member of a frame wall. Top plate : top horizontal member of a frame
wall supporting ceiling joists, rafters, or other members.
Plate Glass - Glass of high optical quality produced by grinding and polishing both
faces of the glass sheet ; glass with parallel faces and minimal distortion.
Plate Line - The top horizontal line of a building wall upon which the roof rests.
Platform Framing [Construction] - System of light-wood framing where floor joists
of each story rest on the top plates of the story below but framed independently
(upper story rests on flooring decking applied to top of first floor ceiling joists), or
on the foundation sill for the first story, and the bearing walls and partitions rest on
the subfloor of each story. (Usually one story constitutes a platform.); also, called
"western framing"; See and contrast with Balloon Framing.
Plenum - (or Plenum Chamber) Chamber or container for moving air under a slight
positive pressure to which one or more duets are connected.
Plot - Lot. parcel. or other piece of land (real estate) with specific dimensions; po­
tential building/construction site.
Plot Plan - An overhead , " bird 's eye" view showing how a building sits on the buil­
ding lot, typically showing setbacks (how far the building must sit from the road) ,
easements, rights of way, and drainage ; See Site Plan, and Survey
Plough/Plow - To cut a groove, lengthwise, in a board or plank.
Plumb - Exactlyperpendicular; vertical; straight up and down ; a plumb line is crea­
ted when a weight ("plumb bob") is tied on a cord and held vertically.
Ply - A term to denote a single layer in a built up material or system; e.g. one layer
of roofing in a built-up system, 1 layer of wood veneer in a built-up plywood panel,
or in any finished piece of such material.
Plywood - Engineered wood panel, of many varieties and types, composed of a
number of thin veneers bonded together, glued under pressure; Adjoining plies are
usually laid with grains at right angles to each other, and almost always an odd
number of plies are used; normally 4 feet wide by 8 feet although longer lengths
are available; has various face finishes and can be used as a finish or rough material.
Poche - The infill color, pattern or material symbol within walls in architectural
working drawings. [see cross-hatching] .
Pocket (Channel) - A three-sided , Il-shaped opening in a sash or frame to receive
glazing infill. Contrasted to a rabbet, which is a two-sided, L-shaped sections as with
face glazed window sash.
Pointing - The process where joints between masonry units, brick. etc., are filled
with mortar .
Polished Wired Glass • Wired glass that has been ground and polished on both
surfaces.
Polybutylene pipe - A modem type of flexible plastic pipe used for the distribution
of potable water in a building.
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Polymer - A substance consisting of large molecules which have been formed from
smaller molecules of similar make-up .
Polysulfide Sealant - Polysulfide liquid polymer sealant which is mercapt an ter­
minated , long chain aliphatic polymers containing disulfide linkages. They can be
converted to rubbers at room temperature without shrinkage upon addition of a
curing agent.
Polyurethane finish - Aclear finish used for coating stained wood to provide it with
protection and shine. It is durable and highly resistant to water.
Polyurethane Sealant - An organic compound formed by reaction of a glycol with
and polyisocyanurate.
Polyvinyl Chloride (PVC) - Polymer formed by polymerization of vinyl chlor ide
monomer. Sometimes called vinyl. Polyvinyl Chlorid e (PVC) A type of plastic for­
mulation.Thin, flexible sheets of PVCplastic are used for vapor barriers, pond liners.
Rigid PVCplastic pipe is used for plumbing, storm drainage, and water suppl y lines.
Ponding - A condition where water stands on a roof for prolonged periods due to
poor drainage and/or deflection of the deck.
Pop Rivets - Fasteners used to join pieces of metal that are installed by either com­
pressed-air-assisted or hand -operated guns. Unique in that they are installed from
one side of the work.
Pop-Out - See stucco pop-o ut.
Pores - Wood cells of comparatively large diam eter that have open ends and are set
one above the other to form continuous tubes. The open ings of the vessels on the
surface of a piece of wood are referred to as pores.
Porosity - The den sity of substance and its capacity to pass liquid s.
Portico - A covered entrance to a house, usually supported by decorative columns.
Portland Cement - Gray colored. finely powdered limestone mate rial [crushed and
pulverized] made from burning compounds of lime, silica, and alumina; used to
coat and bond the aggregate together in concrete and mortar.
Post - A vertical member of wood, steel, concrete or other material that transfers
weight from the top of the post to whatever the post is resting on; a column: a tim­
ber set on end to support a wall, girder, or other structural member.
Post &Beam Construction - Most common type of wall framing, using posts which
carry horizontal beams on which joists are supported. It allows for fewer bearing
partitions, & less material; system uses widely spaced posts and beams as the frame;
plank decking applied transversely across the beams for stability and roof structure;
a wood version of a rigid frame, in concept.
Pota in - Name of French inventor, who designed first tower crane [single-masted,
top-slewingJ in 1928; known for large load capacity, and long reach [see Tower
Crane],
Pot-Life - The time interval following the add ition of an accelerator before chemi­
cally curing material will become too viscous to apply satisfactorily. See Shelf Life.
Pour - Outdated term, mean ing to place concrete, casting concrete in place without
interrupti on; not used, today, because of negative impression of a th in, watery ina­
dequate substance.
Power - The energy rate, usually measured in watts. Power equals voltage times
amp s. or W = E x 1. The heavier the flow of amps at a given supply, the higher the
rate at wh ich energy is being supplied and used.
Pre-Bid Shopping - Negotiations between prime contractors (buyers) and trade
contractors (sellers) to obt ain lower prices prior to submitting prime contract pro­
posals to owners.
Pre-cast Concrete - The shaping of structural members in a factory, then transported
and installed in a building; includes concrete joists, beams, tee-slabs, as well as non­
structural terrazzo, stair treads and risers, and miscellaneous trim, such as copings,
sills, etc.
Pre-construction Meeting - Meeting convened to bring all parties to a project to­
gether to discuss mutual and project related topics, prior to actual start of construc­
tion ; valuable to creating a good project atmosphere, and commonality of und er­
standing on all aspects of the project.
Pre-construction Phase - All required phases prior to the start of construction.
Pre-Construction Planning - A team-building process used for the purpose of esta­
blishing below market dollar budget, overall project scheduling and design criteria;
also ident ification and selection of the most feasible planning, design and construc­
tion team .
Precut - Cutting wood stock to exact dimen sions at a mill, yard, or job site, before
using/ installation; for standardizing building components and minimizing errors.
Pre-Design Phase - The phase prior to the start of design where feasibility stud ies
are done and conceptual project cost estimates are prepared .
Prefabrication - Building sections, or component parts of a building in a factory, or
on-s ite, and installed/assembled as a whole on the job site; see Modular Housing.
Preservative - Anysubstance that, for a reasonable length of time, is effective in pre­
venting the development and action of wood-destroying rot, fungi, borers of various
kinds, insects that cause deterioration in wood . And similar destructive agents when
the wood has been prop erly coated or impregnated with it.
Pre-Shimed Tape Sealant - A sealant having a pre-formed shape containing solids
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or discrete part icles that limit its deformation under compression.
Pressed wood products - A group of materials used in construction that are made
from wood veneers, particles, or ·fibers bonded with an adhesive under heat and
pressure; hardboard, for example.
Pressure-Treated Lumber - Lumber that is treated in such a way that the sealer is
forced into the pores of the wood ; Lumber that has been impregnated with chem i­
cals/preservat ives under pressure, for the purpose of retarding rot, decay, vermin ,
and/or fire.
Primer - (1) A material of relatively thin consistency applied to a surface for the
purp ose of creating a more secure bonding surface and to form a barrier to prevent
migration of components, (2) The first coat of paint in a paint job that consists of
two or more coats, (c) the paint used for such a first coat, used to provide good
adh esion to the work being covered, and a good base for the finish coats.
Priming - Sealing of a porous surface so that compounds will not stain, lose elastici­
ty, shrink excessively, ete. because of loss of oil or vehicle into the surround.
Product Data - Detailed information provided by material and equipment sup ­
pliers demonstrating that the item provided meets the requirements of the contract
docum ents.
Professional Engineer - A professional firm and/or individual who is professionally
trained and engaged in an engineering discipline.
Professional Services - Services provided by a professional, in the legal sense of the
word, or by an individual or firm whose competence can be measured against an
established standard of care.
Professionalism - Essentially; considerate, courteous, ethical behavior when dea­
ling or communicating with others on a construction project.
Program - 11 Written list of needs and requ irements , and regulatory obligations, set
out by the owner land law] for a specific project; 21 An ordered list of events to take
place or procedures to be followed for a specific project .
Project - A word used to represent the overall scope of work being performed to
compl ete a specific construction job.
Project Delivery System - A variety of contractual arrangements open to choice
of owners, which create differing arrangements for the project team, sets specific
responsibilities, and forms a general pattern for the conduct of the project.
Project Manager - A qualified individual or firm authorized by the owner to be
directly respon sible for the day-to-day management and administration, and for
coordinating time, equ ipment, money, tasks and people for all or specified portions
of a specific project.
Project Manual - A organized book setting forth the bidding requirements, condi­
tion s of the contract and the technical work specification s for a specific project that
documents and augments the drawings. The Project Manual contains the General
Conditions, Supplementary and Special Conditions, the Form of Contra ct, Adden­
da, Change Orders, Biddin g Information and Proposal Forms as appropriate, and
the Technical Specifications.
Project Representative - Qualified person auth orized by owner and assigned to
project [part- or full-time] to assist in administration of contractjs] to protect the
owner's interest; may be owner's employee, or duly authorized employee of design
professional, or both.
Project Site - Specific tract of land , lot or port ion thereof which is dedicated to the
project and its construction ; the Physical location where a structure or group of
structures was, or is to be located, i.e., a construction site.
Projection - In roofing, any object or equipment which pierces the roof membrane.
Protection Board - In roofing, heavy asphalt impregnated boa rds which are laid over
bituminous coatings to protect against mechanical injury.
Public Sector - The doma in where owners fund projects with monies that come in
whole or in part from taxes.
Pulls - A knob or other form attached to the front of a drawer by which the drawer
can be opened.
Punch List - A trade term referring to the document resulting from the process of
inspecting, and listing completed work, to determine where there is need for correc­
ting deficiencies and making minor adjustments at the end of the job; list prepared
by the owner or his/her authorized representative of items of work requiring imme­
diate corrective or completion action by the contra ctor.
Purlins - Smaller horizontal structural member spanning between rafters, beams or
trusses to support a roof deck; in slope glazing, purlins are the horizontal framing
memb ers.
Push Stick - In hardware, a tool used when cutting a short board on a table saw.
Putty - A soft, pliable type of compound, having nearly the consistency of dough,
usually made of whiting and boiled linseed oil, beaten or kneaded to the consisten­
cy of dough , and used in sealing glass in sash, filling small holes and crevices in
wood, and for similar purp oses.
PVC pipe - Pipe made form Polyvinyl Chloride plastic material; see.
PVDF- Architectural coating . See Kynar Coating.
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~ lfied - An individual or firm with a recognized credentials , degree, certificate, or
professional standing; or who by extensive knowledge, training and experience, has
successfully demonstrated his/her abilities to ident ify and solve or resolve problems
associated with a specific subject matter or project type.
Quality - The value levels of material and equipment selected by the AfE. Confor­
mance to the technical specifications during constructi on .
Quality Assurance (QA) - The procedure established by the Project Team to inject
and extract the level of quality designated by the owner.
Quality Control (QC) - That part of the Quality Assurance procedure that deter­
mines if specified quality is attained.
Quality Engineering - That part of the Quality Assurance procedure where the re­
quired level of quality is accurately inserted into the construction documents by
the A/E.
Quarry Tile - Ilnglazed, machine-made tile used for floors with sanitary require­
ments and open to wet conditions; usually red or tan color, and 6"x6".
Quarter Round- Asmall molding with a cross section profile of a quarter circle.
Quarter Sawn- Lumber, usually flooring or veneer, that has been sawn so that the
medullar rays showing on end grain are nearly perpendicular to the face.
Quarter-sawn Grain - Another term for edge grain.
Questionable Practices· Practices, standard or otherwise, that are not totally pro­
ductive or are unfriendly or unfair to those parties that the practices interface.
Quoins - Largesquared stone pieces, or slightly projected panels of brick. set in the
corners of masonry walls for decorative purposes.
Quotes- Foreshortened or slang term for quotations which cite firm prices for work
or material given by contractors and suppliers for labor and materials .

R
"R" value - A measure of a materials [incl. insulationI resistance to the passage of
heat; high Rvalue denoted better insulating "power" it has- e.g., typical new home's
walls are usually insulated with 4" of batt insulation with an R value of R-!3, and a
ceiling insulation of R-30.
R.E!. . (1) An abbreviat ion for Request for Information. (2) A written request from
a contractor to the owner or architect for clarification or information about the
contract documents following contract award.
Rabbet - A rectangular longitudinal groove cut in the corner edge of a board or
plank ; also, L-shaped groove cut into the edge of a board to receive the edge of
another board and form a corner joint .
Radial> Extending out from the center, as the rays in a tree.
Radial Saw - A circular saw which hangs from a horizontal arm or beam and slides
back and forth . The arm pivots from side to side to allow for angle cuts and bevels.
When sawing finish plywood , the good side should face up as the saw cuts on the
down stroke.
Radiant Heating - (I) A method of heating consisting of a forced hot water system
with pipes placed in the floor, wall, or ceiling. (2) A method of heating with elec­
trically heated panels.
Radiation - Any heated surface loses heat to cooler surrounding space or surfaces
through radiation. The earth receives its heat from the sun by radiation. The heat
rays are turned into heat as they strike an object which will absorb some or all of
the heat transmitted.
Radiator - A heating unit which is supplied heat through a hot water system.
Radon - A colorless, odorless , radioactive gas that comes from the natural break­
down of uranium in soil, rock. and water; can create adverse conditions where it
seeps into buildings.
Rafter - One of a series of slopped/inclined structural roof members running from
the wall to the ridge or top of roof; designed to support the roof deck, roofing and
other loading; such rafters for a flat roof are called "joists"; comm on rafter is one
which runs square with the plate and extends to the ridge. A hip rafter extends from
the outside angle of the plate towards the apex of the roof. They are 2" deeper or
wider than common rafters. Avalley rafter extends from an inside angle of the plates
toward the ridge of the house .
Rafter cuts . A trade term for the angle cut S on rafters to fit into framing system
when stick-build ing a roofing system.
Raggle Block - A specially designed masonry block having a slot or opening into
which the top edge of the roof flashing is inserted and anchored.
Rail - The horizontal top, bottom, and center framing pieces of panel doors or of a
sash. Also the upper and lower members extend ing over or between posts of a ba­
lustrade or staircase extending from one vertical support, such as a post, to another.
Raised grain - A roughened condition of the surface ofdressed lumber in which the
hard surnrnerwood is raised above the softer springwood but not tom loose from it.
Rake . (a) Trim members that run parallel to the roof slope and form the finish
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between the wall and a gable roof extension . (b) An incline or slope, as in a pitched
roof, or the angle of slope of a roof rafter, or the inclined portion of a cornice.
Ramp - Asloped surface for walking, or rolling equ ipment for easier access, between
floor levels, than stairs; required as access under the ADA regulations for disabled
persons ; can be utilized with stairs.
Rankin - Thermometer scale on which un it of measurement equals the Fahrenheit
degree.
Raw Linseed Oil - The crude product processed from flaxseed and usually without
much subsequent treatm ent .
Raze . To demolish, remove, dismantle or wreck existing work, usually to provide
place for new construction.
Ready-mix concrete - Concrete prepared at an off-site "batching plan t" [where all
ingredients are initially combinedI, and continuously mixed while transported in a
truck from the plant to the site, so it is immediately ready for placement; also, called
"transit mixed".
Rebar - Contracted term indicating "reinforcing bars" (rods/steel); Reinforcing bar
used to increase the tensile strength of concrete; see Reinforcing steel.
Record Drawings - Aset of contract document drawings, marked up as construction
proceeds to reflect changes made during the construction process, which show the
exact location , geometry, and dimensions of all elements of the constructed project
as installed. It is good practice to make As-Built Drawings by marking the changes
on reproducible drawings such a mylar, vellum or sepias for the duplicati on pur­
poses later.
Reflective Glass - Class with a metallic coat ing to reduce solar heat gain.
Reflective Insulation - Sheet materia l with one or both sun faces of comparatively
low heat emissivity, such as aluminum foil. When used in building construction the
surfaces face air spaces, reducing the radiat ion across the air space.
Register - Afixture through which conditioned air flows. In a gravity heating system,
it is located near the baseboard. In an air conditioning system, it is located close to
the thermostat.
Reglet • A horizontal slot, formed or cut in a parapet or other masonry wall, into
which the top edge of counter-flashing can be inserted and anchored. In glazing,
a reglet is typically a pocket or keyway extruded into the framing for installing the
glazing gaskets.
Reimbursable Expense - Charges to the owner covering costs for services that could
not or intentionally were not quantified at the time the fee arrangem ent was made.
Reimbursable Expenses (or Costs) - Amounts expended for or on account of the
project which, in accordance with the terms of the appropriate agreement, are to be
reimbursed by the owner.
Reinforced Concrete - A comp osite mater ial in which steel bars are encased in the
concrete to reinforce its tensile strength using the best properties of each; material
bonded together to act in unison with a combined capacity that exceeds that of eit­
her material alone ; various designs utilize varying amounts of reinforcing. The steel
consists of rebar or reinforcing bars varying from 3/8" to 2 1/4" in diameter and is
installed before concrete is placed.
Reinforced Masonry - Masonry units , reinforcing steel, grout and/or mortar com­
bined to act together to strengthen the masonry structure.
Reinforcing - Steel bars (rods) deformed with projectin g ridges to ensure bonding,
placed in concrete slabs, beams, and columns to add tensile strength ; bars are bent
or straight as required , and tied in shapes, grids or other configurations as required
for concrete member; most are round , but some are square in cross section; diame­
ter sizes vary from 3/8" to 2-1/4"; cut to proper length , and bent to shapes required
by structural designer, to strength en concrete framing members .
Reinforcing mesh· Steel wires welded into a grid of 6 or 10 inch squares and em­
bedded in concrete; ties concrete pads/slabs together to reduce cracking; also called
simply "mesh", or "welded wire fabric" [see].
Relative Heat Gain - The amount of heat gain through a glass product taking into
consideration the effectsof solar heat gain (shading coefficient) and conductive heat
gain (U-value).
Relative Humidity - The amount of water vapor in the atmosphere, expressed as a
percentage of the maximum quantity that could be present at a given temperature.
(The actual amount of water vapor that can be held in space increases with the
temperature.)
Release of Lien - A written action properly executed by and individual or firm
supplying labor, materials or profession al services on a project which releases his
mechanic 's lien against the project property.
Relief valve - A type of valve designed to open if it senses excess pressure or tem­
perature .
Remodeling - The practice of altering, upgrading, renovating, rehabilitating, and/
or re-decorating existing conditions and add ing new space to existing structures.
Re-sawing - Sawing lumb er again after the first sawing; specifically, sawing into
boards or dimension lumber.
Resident Architect· An architect perm anently assigned at a job site who observes
the construction work for the purpose of protecting the owner's interests during
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construction; also called project Representative.
Resident Engineer (RE) (inspector) - An individual permanently assigned at a job
site for the purpose of representing the owner's interests during the construction
phase, i.e., Owner 's Rep.
Resilient flooring· Vinyl, vinyl-compositi on, rubber, cork, and other man-made
floor coverings that are flexible yet provide a smooth surface; available in tile form
[9x9 inches or 12xl2 inches] and in sheets up to approx. 60" wide; installed with
an adhesive.
Resistance - The internal structure of wires even in the best conductors opposes the
flow of electric current and converts some current into heat. This internal friction­
like effect is called resistance and is measured in ohms. Resistance equals Voltage
divided by Amperage.
Resorcinol Glue - A glue that is high in both wet and dry strength and resistant to
high temperatures. It is used for gluing lumber or assembly joints that must with­
stand severe service conditions.
Retaining wall - A wall that holds earth in place nearly vertically; a retaining wall
can either be mortared , dry stacked, or of poured concrete, masonry units, or wood
timbers .
Return - I] In heating and cooling systems, a vent that returns cold air to be war­
med. In a hot air furnace system, it is located near an inside wall. 21 Change in
direction of a molding, cornice, or other design feature, without breaking the con­
tinuity of the profile.
Reveal - Side of an opening for a window or door in a masonry or wood structure;
margin to which the casing is set on the jamb for appearance, and to accommodate
the door hinges.
RFP - The abbreviation for" Request for Proposal ; The second request for uniform
detailed information from prospective CM practitioners being screened for a pro­
ject.
Ribbon (or Girt) - Horizontal wood member [called "girt" in steel] to support other
members, or for attachment of wall Normally a 1-by 4-inch board let into the studs
horizontally to support ceiling or second-floor joists.
Ridge/Ridge Board - The top edge of a roof where two slopes meet; also, the ho­
rizontal board between, and to which opposing rafters are attached, running the
length of the roof structure.
Rigid Insulation - Another name for insulation materials in a stiff, high dens ity
board form, as opposed to pliable batts or blankets ; commonly dense fiberglass or
foam-type insulations.
Rigid Metal Conduit - This conduit resembles plumbing pipe, protecting wires
from damage.
Rise - I1 In stairs, the vertical height of a single step, or a full flight of stairs; also, di­
stance from one floor to the next for stair design is called "total rise"; 2] also, vertical
height of a roof above the surrounding walls.
Riser - I [In general, the vertical part of a stair step closing the spaces between the
treads of stairways. 21 in plumbing, a vertical water supply line.
Roll Roofing - Roofing material, composed of fiber and satin rated with asphalt
that is supplied in 36-inch wide rolls with 108 square feet of material. Weights are
generally 45 to 90 pounds per roll.
Rolled section - Term applied to steel structural shapes [Is, wide-flanges, angles,
channels, etc.] which are formed by rolling super-heated steel [blooms /b illets]
through successive rolls to form the final required shape .
Roll-Our- A loose term used to describe the rapid succession (completion) of simi­
lar projects over a given time period.
Romex - A nonmetallic sheathed cable consisting of two or more insulated conduc­
tors having an outer sheath of moisture resistant, nonmetallic material. The con­
ductor insulation is rubber, neoprene, thermoplastic or a moisture resistant flame
retardant fibrous material. There are two types: NM and NMC - described earlier.
Roof Sheathing - Boards, or sheet material fastened to the roof framing (rafters/
trusses, etc.) and to which the shingles or other roofcovering is attached; also, called
"roof deck or decking".
Roof System - General term referring to the waterproof covering, roof insulation,
vapor barrier, if used and roof deck as an assembly or entity.
Rough Carpentry· That work of the carpenter trade which is, for the most part,
concealed, such as framing, blocking, furring, etc.: usually involves dimensioned
lumber, and rough hardware.
Rough Hardware - All devices such as nails, screws, bolts, hangers, etc., which aid
in the construction of the framing and rough construction of the project; also called
"Builders' Hardware"; SeeFinish Hardware.
Rough Opening - Opening in framing around a window or door opening that has
been sized to accept the finished units with allowances for fitting, shimming and
leveling of the door or window units.
Rough Plumbing. All plumbing that should be done before the finish trades (dry­
wall, painting, etc.). including all waste lines and supply water lines that are in
the walls or framing of the building. See also: Plumbing, Sub Rough, and Finish
Plumbing.
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Rough-in - A trade term referring to the installation of underground or material to
be concealed, prior to being enclosed in the stud walls, or under floors; examples
would be for plumbing, heating, and electrical systems; the bulk of these systems
must be installed before the wall coverings are applied, so this is considered rough­
in work. Also, the erection of the framing of the structure ; portion of a system which
does not include finishes and fixtures.
Rowlock- Layingbrick on the long, narrow side, so the small ends are vertical in the
face of the wall; a vertical header.
RPM - Revolutions per Minute.
Rubber Emulsion Paint - Paint, the vehicle of which consists of rubber or synthetic
rubber dispersed in fine droplets in water.
Rubber-Tired Roller - A roller with rubber tires commonly used for compacting
trimmed subgrade or aggregate base or clay type soils.
Run- (roofing) The horizontal distance between the eaves and the ridge of the roof,
being half the span for a symmetrical gable roof (stairs). The net horizontal distance
of a flight of stairs; also, the horizontal distance from the top of the sidewall to the
ridge of a roof.
Running Bond - Most commonly used brick coursing/bonding pattern consisting
entirely of stretchers overlapping by 1/2 brick; i.e., vertical joints centered OVer brick
below.
R-Value - The thermal resistance of a glazing system. The R-value is the reciprocal
of the U-value. The higher the R value, the less heat is transmitted throughout the
glazing material.

Saber Saw - a saw that cuts on the upstroke, good side of wood faces down.
Saddle - Two sloping surfaces meeting in a horizontal ridge, used between the back
side of a chimney, or other vertical surface, and a sloping roof feature to divert water
around the vertical surfaces. Also called a cricket.
Safety Report - The Occupational Safety and Health Act (OSHA) of 1970 clearly
states the common goal of safe and healthful working conditions. A Safety Report
is prepared following a regularly scheduled project safety inspection of the specific
project.
Safing Insulation - Fire-resistant insulating material inserted into space between
piping, ducts, curtain wall, conduit, beam, column, wall, floor, etc. where fire might
pass through; packing behind fire penetration sealant used to close top of such ope­
nings and retard passage of fire and smoke.
Samples· Limited size, physical pieces and examples or prototypes and detailed
information provided by material and equipment suppliers demonstrating that the
item provided meets the requirements of the contract documents.
Sand Float Finish· Lime mixed with sand , resulting in a textured finish.
Sanding - To make smooth by rubb ing sandpaper or similar abrasive OVer a surface
before applying a finish.
Sandstone - A fine to coarse-grained sedimentary rock that splits easily; often used
in the construction ofgarden walls and paths .
Sandwich Panel - Panel consisting of two outer faces of wood, metal, or concrete
bonded to a core of insulating material.
Sanitary fitting - Any of several connectors linking drain-waste-vent lines and desi­
gned to direct wastes downward .
Sap - Most of the fluids in a tree. Certain secretions and excretions, such as oleore­
sin, are excepted.
Sapwood - The outer zone of wood , next to the bark. In the living tree it contains
some living cells (the heartwood contains none), as well as dead and dying cells.
In most species, it is lighter colored than the heartwood. In all species, it is lacking
in decay resistance.
Sash - Individual movable panels of window frames surrounding the glass; a single
light frame containing one or more lights of glass.
Saturated Felt - A felt which is impregnated with tar or asphalt.
Scaffold - A temporary structure or platform for workers to sit or stand on when
working at a height above the floor or ground.
Scale - Use of proportional measurements, i.e., using a small increment of measure
to represent one foot (usually) ; also a drafting tool with markings at different inter­
vals to permit measuring using different increments.
Scarf joint. A joint between two pieces of wood cut at an angle which allows them
to be spliced and slide, one Over the other, lengthwise without creating an open
joint .
Schedule· A time-related plan for performing work or achieving an objective. I1
Written/graphic listing of various units of construction [doors, windows, toilet ac­
cessories, finish hardware, soil borings, room finishes, lintels, kitchen equipment,
etc.], 21 activity to plan sequence or work, assignment of contractors, delivery of
materials, etc. to meet stated completion date for project.
Schedule 40 pipe - This is a rating for the thickness and strength of a pipe; it is the
standard weight of plastic pipe used for residential drainage and vent plumbing
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systems.
Schedule of Values - (1) The breakdown of a lump sum price into sub-items and
sub-costs for identifiable construction elements, which can be evaluated by exami­
nation for contractor progress payment purposes. (2) A statement furnished by the
contractor to the architect or engineer reflecting the portions of the contract sum
allotted for the various pans of the work and used as the basis for reviewing the
contractor's applications for progress payments.
Schematic - A preliminary sketch or diagram representing the proposed intent of
the designer.
Schematic Design Phase - The initial Design Phase on an architectural project: the
first phase of the A/E design professional's basic services in which he/she consults
with the owner to ascertain the requirements of the project and prepares schematic
design studies consisting of drawings and other documents showing the scale, pro­
ject components, and delineates the owner 's needs in a general way for the owner 's
approval.
Scheme - (1) A chart, a diagram , or an outline of a system being prop osed (2) An
orderly combination of related construction systems and components for a specific
project or purpose.
Scope of Work (SOW) - A written range of view or action; outlook; hence, room
for the exercise of faculties or function ; capaciry for achievement; all in connection
with a designated project .
Scotia - A hollow molding used as a pan of a cornice, and often under the nosing
of a stair tread .
Scratch Coat - The first coat of plaster, which is scratched to form a bond for the
second coat.
Screed - The wood or metal straightedge or board used to strike off or level newly
placed concrete immediately after it is placed, when do ing concrete work. Screeds
can be the leveling device used or the form work used to level or establish the level
of the concrete. Screeds can be hand used or mechanical.
Screeding - Process of dragging a straight board across wet concrete to strike off
excessconcrete to achieve the desired thickness or grade elevation on the concrete.
Scribe - Fitting woodwork to an irregular surface or another section of wood trim
by marking and cutting/coping wood or other materials so its edge matches the sur­
face it butts up to, as the edge of a cabinet or paneling against a wall; in rnoldings,
cutting the end of one piece to fit the molded face of the other at an interior angle
to replace a miter joint .
Scupper - Opening through a wall for drainage of water from floor or roof into a
downs pout; requires careful and extensive flashing for watertight installation.
Scutch - A bricklayer's cutting tool used for dressing and trimming brick to a special
shape. It resembles a small pick.
Scuttle - Opening and box-like unit with cover, in a ceiling or roof that provides
access to an attic or roof.
Sealant - Thickened liquid, mastic, or paste substance, with adhesive qualities ap­
plied between components of a similar or dissimilar nature to provide an effective
barrier against the passage of the elements; used to seal cracks, joints and porous
surfaces; must adhere to surrounding material and permit expansion and contrac­
tion without rupture; many varieties, chemical compounds, types, colors and uses
involved; may also be in tape or gasket form [see Caulking. and Gun-Grade Sealant] .
Sealer - A finishing material, either clear or pigmented, that is usually applied di­
rectly over uncoated wood for the purpose of sealing the surface; also finish material
[clear or pigrnented) applied to reduce porosiry or "dusting" of underlying material;
e.g., concrete tends to create a dust as it dries.
Seasoning - Removing moisture from green wood in order to improve its service­
ability.
Seismic Load - Added stresses/load on a structure caused by movement of the earth
relative to that structure during an earthquake: varies by locale, and history of earth­
quake incidents; applicable to almost every project, if only to a limited degree; must
be pan of structural calculation and design for projects.
Select lumber - Lumber without knots or other deformities; it is the best lumber; in
hardwood it refers to a specific grade.
Self-Healing - A term used to describe to a material which melts with the heat from
the sun 's rays,and seals over cracks that were earlier formed from other causes. Some
waterproof membranes are self-healing.
Self-Leveling - A term used to describe a viscous material that is applied by pouring.
In its uncured state, it spreads out evenly.
Selvage - The unsurfaced strip along a sheet of roll roofing which forms the under
portion at the lap in the application of the roof covering.
Semigloss - Primarily a paint or enamel finish made with a slight insufficiency of
nonvolatile vehicle so that its coating. when dry, has some luster but is not very
glossy; can apply to other finished surfaces.
Separation - In concrete application, what happens to concrete when it is dropped
directly with a flat chute causing the concrete to separate, usually occurring at a 1:2
slope.
Service Conductor - In electrical contracting. the supply conductors that extend
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from the street main or from the transformer to the service equipment.
Service Drop - In electrical contracting. the overhead service conductors from the
last pole or other aerial support to and including the splices, if any, connecting to
the service entrance conductors at the building.
Set - 11 The change in concrete and mortar from a plastic (semi-liquid) to a solid
(hardened) state; 2) Assemblage of drawings created and compiled to depict a com­
plete construction project.
Setback - A required minimum distance from the property line to the line/point
where construction may begin; open area also called a "required yard" where no
constructed features may occur; applied to each section of a property line; usually
required by zoning regulations .
Setting Blocks - Generally rectangular cured extrusions of neoprene, EPDM, sili­
cone, rubber or other suitable material on which the glass product bottom edge is
placed to effectivelysupport the weight of the glass.
Settlement - Shift in structure caused reduction/shrinkage of soil beneath the foun­
dation; usually uneven in nature, and can cause cracking in the upper walls.
Shading Coefficient - The ratio of the solar heat gain through a specific glass pro­
duct to the solar heat gain through a lite of 1/8" (3mm) clear glass. Glass of 1/8"
(3mm) thickness is given a value of 1.0, therefore the shading coefficient of a glass
product is calculated as follows:
Shake - Athick hand-split shingle, re-sawn to form two shakes; usually edge-grained.
Sheathing - The rough structural covering. usually wood boards, plywood , gypsum
or wood fiber, used over studs or rafters offramed buildings as the first layer ofouter
covering; installed under the exposed finished material.
Sheathing Paper - A building material, generally paper or felt, used in wall and roof
construction as a protection to retard the passage of air and sometimes moisture .
Shed Roof - A roof having only one slope or pitch, with only one set of rafters which
fall from a higher to a lower wall.
Sheet metal- Flat rolled metal less than 1/4-incg [6,35mm] in thickness .
Sheet Metal Work - All components of a house employing sheet metal, such as
flashing. gutters, and downspouts.
Shelf-Life - Used in the glazing and sealant business to refer to the length of time
a product may be stored before beginning to lose its effectiveness. Manufacturers
usually state the shelf life and the necessary storage conditions on the package.
Shellac - A transparent coating made by dissolving lac, a resinous secretion of the
lac bug (a scale insect that thrives in tropical countries, especially India), in alcohol.
Shim - A thin, tapered piece of wood used for wedging purposes to create level or
plumb surfaces on materials .
Shingles - A covering applied in overlapping layers, for the roof or sides of a buil­
ding; covering of asphalt, wood, tile, slate, or other material cut to stock lengths,
widths, and thicknesses, which are laid in a series of overlapping rows, as a roof
covering on pitched roofs.
Shiplap Lumber - Boards that are edge-dressed to make a close rabbeted or lapped
joint, so they fit into or overlap each other.
Shop drawings - Drawings produced by manufacturers or fabricators which show,
exactly,how items or equipment will be constructed so they meet the requirements
of the contract drawings; literally, instructions to the "shop ' for production of the
item; used as submittals to the design professional as verification of how work will
be accomplished.
Shore "A" Hardness - Measure of firmness of a compound by means of a Durome­
ter Hardness Gauge. (A hardness range of 20-25 is about the firmness of an an gum
eraser. A hardness of about 90 is about the firmness of a rubber heel.)
Shoring - The placing of shores [upright braces) under formwork as temporary sup­
pons; also refers to the bracing or sheeting used to hold back an earth bank.
Shutter - Usually lightweight louvered or flush wood or non-wood frames in the
form of doors located at each side of a window. Some are made to close over the
window for protection; others are fastened to the wall as a decorative device.
Sidelight - Usually a tall and fairly narrow glass panel on either or both sides of a
door.
Siding - The finish covering of the outside wall of a frame building. whether made
of horizontal weatherboards, vertical boards with battens, shingles, or other mate­
rial; boards, panels or other sections of material placed over the outside wall of a
frame building and nailed to the sheathing. Although wood or plywood is generally
used, composition board is also popular, Wood siding is made in several different
patterns , as are vinyl and aluminum.
Sight Line - The line along the perimeter of glazing infills corresponding to the top
edge of stationary and removable stops. The line to which sealants contacting the
glazing infill are sometimes finished off.
Signage - Modem term for the entire coordinated system or pattern of signs used
on , around and throughout a building. interrelated and color-coded or coordinated.
Silicone - A polymer used for high range sealants, roof membranes, and masonry
water repellant .
Silicone Sealant - A sealant having as its chemical compound a backbone consi­
sting of alternating silicon-oxygen atoms.
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Sill - The lowest member of the frame of a structure, resting on the foundation and
supporting the floor joists or the uprights of the wall. Also, the member forming the
lower side of an opening, as a door sill. window sill. etc.
Sill Plate - The framing member anchored to the foundation wall upon which studs
and other framing members will be attached. It is the bottom plate of your exterior
walls.
Sill Sealer - A material placed between the top of the foundation wall and the sill
plate. Usually a foam strip, the sill sealer helps make a better fit and eliminate water
problems.
Sill Step - The first step coming directly off a building at the door openings.
Single Family Dwelling (SFD) - A house built for the purpose of a single family as
opposed to multi families such as a duplex or apartment complex.
Single Ply - A descriptive term signifying a roof membrane composed of only one
layer of material such as EPDM, Hypalon or PVc.
Single Tee - The name given to a type of precast concrete deck which has one stif­
fening rib integrally cast into slab to form a member in the shape of the letter "T".
Sisal Kraft paper - A heavy, strong paper reinforced with strands of sisal fibers. The
strands of sisal are placed between two layers of paper stuck together with a coat of
pitch . This paper has many uses around construction because of its toughness and
durability.
Site - The land area or real estate place where a structure or group of structures was,
or is to be located, i.e.,a construction, project or job site.
Site-cast (Cast-In-Place) Concrete - Concrete placed and cured in its final position
in a building.
Site conditions - A term used when describing the attributes of a construction site.
Examples would be: level, sloping, rocky, wet, etc.
Site-constructed - Built on the job or project location.
Site plan - The drawing that shows the boundaries of the property, existing fea­
tures [natural and man-made], the layout of the proposed building, its location,
site utilities, and other proposed improvements, also called a "site improvement"
or "plot" plan.
Site work - Refers to the preparation of a site for building construction Iclearing,
grading, excavating, trenching, utility service lines] .
Sizing - (1) Working material to the desired size. (2) A coating of glue, shellac, or
other material applied to a surface to prepare it for wall covering, paint or other
finish; similar to a primer.
Sky Dome - A type of skylight exhibiting a characteristic translucent plastic domed
top.
Skylight - A glazed panel [window] in a box-like unit built into a roof or ceiling;
designed to admit light and is somewhat above the plane of the roof surface.
Slab - 1] Term generally used when referring to a concrete floor; concrete pavements
and sidewalks are also concrete slabs; 2Jalso, a thick slice of stone or other masonry
material.
Slab-on-Grade - 1] A concrete floor slab/surface lying upon, and supported directly
by, the ground beneath; 21 A term for a type of construction in which wall footings
are needed but little or no foundation wall is poured, and the floor slab "floats"
inside the foundation [not supported on the walls].
Slack Time - The f1exibiliry with non-critical jobs that allows their start dates to be
adjusted without affecting the project completion date. (also referred to as Float).
Slag - A by-product of smelting ore such as iron, lead or copper. Also overburden/
dropping from welding which may bum, melt, or discolor adjacent surfaces.
Slate - A dark gray stratified stone cut relatively thin and installed on pitched roofs
in a shingle like fashion .
Sleeper - Usually, a wood member embedded in concrete , as in a floor, that serves
to support and to fasten subfloor or flooring .
Sleeve(s) - Tube or section of pipe installed under the concrete driveway or side­
walk, or through walls and floors that are used later to run piping, wiring or other
utility equipment/devices.
Slope - Incline or pitch of roof surface; relationship between rises and run of a roof;
amount of gradient on any non-level surface.
Sloped Glazing - Any installation of glass that is at a slope of 15 degrees or more
from vertical.
Slump - A measure of the stiffness or "wetness" of concrete ; see Slump Test.
Slump-Test - Measures the consistency of a concrete mix or its stiffness; differential
between top of concrete and 12" high, test cone [used to form concrete , then remo­
ved]; 3-inch slump is dryer and stiffer than a 5-inch slump. If the tests results are
high , one likely cause would be too much water. Lowslump-not enough water. The
test is measured in inches.
Smoke chamber - he portion of a chimney flue located directly over the fireplace.
Soffit - The area below the eaves and overhangs . The underside where the roof over­
hangs the walls. Usually the underside of an overhanging cornice extending out
from the plane of the building walls.
Soft Costs - Soft Costs are cost items in addition to the direct Construction Cost.
Soft Costs generally include architectural and engineering, legal, permits and fees.

417

financing fees, construction Interest and operating expenses, leasing and real estate
commissions, advertising and promotion, and supervision.
Softening Point - The temperature at which a substance changes from a hard mate ­
rial to a softer and more viscous material.
Softwood - Wood produced from coniferous trees or trees that bear cone. Most
commonly used are the pines, but also included such trees as fir, spruce, redwood,
and cedar. The term has no reference to the actual hardness or softness of the wood.
Soil boring - Holes created by driving a hollow tube into the subsurface soil for the
purpose of investigating the load bearing and stability characteristics of the earth
under a building; tube fills with soil, and then is extracted so soil samples can be
examined.
Soil Cover (or Ground Cover) - A light covering of plastic film, roll roofing, or si­
milar material used over the soil in crawl spaces of buildings to minimize moisture
permeation of the area.
Soil Stack - A general term for the vertical main of a system of soil, waste, or vent
piping.
Sole Plate - bottom horizontal member of a frame wall.
Solid Bridging - A solid member placed between adjacent floor joists near the cen­
ter of the span to prevent joists from twisting; structural bridging may also be "X"
shaped, or horizontal.
Solid core door - A flush door with solid stiles and rails and a solid infill material
with no internal cavities.
Sonotube - Large, round cardboard tubes used as forms designed to hold wet con­
crete in place until it hardens; forms are then easily stripped or tom away; used to
form concrete columns.
Sound attenuation - Sound proofing a wall or subfloor, generally with fiberglass
insulation to reduce transmission of sound through the construction assembly [see
STCj.
Spacers (Shims) - Small blocks of neoprene, EPDM, silicone or other suitable ma­
terial placed on each side of the glass product to provide glass centering, maintain
uniform width of sealant bead and prevent excessive sealant distortion.
Spalling - The chipping or flaking of concrete, bricks, or other masonry where im­
proper drainage or venting and freeze/thaw cycling exists.
Span - The clear, unencumbered horizontal distance between structural supports
such as walls, columns, piers, joists, beams, girders, and trusses.
Spandrel - The wall area above a window; the panels of a wall located between
vision areas of windows, which conceal structural columns, floors, and shear walls.
Special Conditions - (1) Amendments to the General Conditions that change
standard requirements to unique requirements, appropriate for a specific project.
(2) A section of the conditions of the contract, other than the General Conditions
and Supplementary Conditions, which may be prepared for a particular project.
(3) Specific clauses setting forth conditions or requirements peculiar to the project
under consideration, and covering work or materials involved in the proposal and
estimate, but not satisfactorily covered by the General Conditions.
Special Consultants - Experts in highly specialized fields not inherent to an owner,
A/E,orCM.
Specifications - Adetailed, exact statement of particulars, especially statements pre­
scribing the kinds and attributes of materials and methods, and quantitative and
qualitative information pertaining to material, products, and equipment to be in­
corporated into a specific project. Detailed written instructions which, when clear
and concise, explain each phase of work to be done, quality and level ofworkman­
ship required, and the general methods of installing and erecting the work; serve to
complement, explain, and augment graphic information ofworking drawings .. The
most common arrangement for specifications substantially parallels the Construc­
tion Specification Institute (CSI) format.
Splash Block - A small pan or block, of pre-cast concrete, or plastic, laid with the top
close to the ground surface to catch roof drainage from downspouts and to direct,
divert or carry it away from the building foundation .
Splice - The joining of two members to form one piece by attaching plates or boards
and fastening to each of the members [spanning across the joint] .
Splitting - The formation oflong cracks completely through a membrane. Splits are
frequently associated with lack of allowance for expansion stresses. They can also be
a result of deck deflection or change in deck direction.
Spread footing - A concrete footing larger than the structural member it supports
constructed for the purpose of spreading the load over the bearing soil; used under
piers, columns, and foundation walls.
Sprinklers - A fire protection systems whereby water, foam or other extinguishing
agents are disbursed from overhead or sidewall heads [spraying devices] when ac­
tivated by the heat from a fire; first line of defense to extinguish fires in early and
limited stages.
Spud - (not a potatol] The removal of gravel or heavy accumulations of bitumen
from roof membranes by means of chipping or scraping .
Square - 1] A unit of measure, e.g., 100 square feet, usually applied to roofing mate­
rial. Generally roof area estimates are expressed in the number of squares of mate-
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rial required for application. Sidewall coverings are sometimes packed to cover 100
square feet and are sold on that basis. 21 Also indicates perpendicular, or at right
[90 degree) angle.
Stack - The vertical pipe of a system of soil, waste or vent piping.
Stack Vent - Also called a waste vent or soil vent, it is the extension of a soil or waste
stack above the highest horizontal drain connected to the stack.
Stain - Aform of oil paint, very thin in consistency, intended for coloring wood with
rough surfaces, such as shingles, without forming a coating of significant thickness
or gloss.
Stair Carriage - Supporting member for stair treads. Usually a 2-inch plank notched
to receive the treads; sometimes called a "rough horse."
Stair landing - A platform between flights of stairs or at the termination of a flight
of stairs. Often used when stairs end, or change direction . Normally no less than 3
ft. X 3 ft. square.
Stair riser - The vertical member and distance from top of stair tread to top of next
stair tread (and not to exceed dimension noted in building code, usually 7 to 7 W') .
Stair stringer - Side supporting member for stair treads. Usually a 2 X 12 inch plank
notched to receive the treads.
Stair well - A compartment extending vertically through a building, into which a
stairway system is installed.
Standard Details - A detail drawing or illustration sufficiently complete and de­
tailed, and generic enough for re-use on other projects with minimum or no
changes.
Standard Dimension - A measurement unique to a specific manufactured item.
Standards of Professional Practice - A listing of minimum acceptable ethical prin­
cipals and practices adopted by qualified and recognized professional organizations
to guide their members in the conduct of specific professional practice.
Standing Seam - A type of joint often used on metal roofs.
Start Date - The date that an activity or project begins.
Start-Up - The period prior to owner occupancy when mechanical, electrical, and
other systems are activated and the owner's operating and maintenance staff are
instructed in their use.
Statement - Acopy or summary of any account covering a stated period .
Static Decisions - Decisions that are made or can be made under the full influence
of the project team 's checks and balances .
Static Load - The total amount of permanent non moving weight that is applied to
given surface areas.
Static Risks - Risks inherent tot he project-delivery process which occur or can occur
by accident and have no opportunity for gain in the manner of their disposal.
Statute of Limitations - The period of time in which legal action must be brought
for an alleged damage or injury. The period commences with the discovery of the
alleged damage or injury; or in construction industry cases with completion of the
work or services performed. Legaladvise should be obtained.
STC(Sound Transmission Class) - The measure of an assembly's [comprised ofva­
rious materials I ability to inhibit the transmission of sound through that assembly.
A single number rating derived from individual transmission losses at specified test
frequencies. It is used for interior walls, ceilings and floors.
Steel joist - A light, steel truss made from small bars, rods, or angles welded into
rigid units ; sometimes referred to as "steel lumber" , or "bar joists".
Steel Trowel - Tool used for non-porous smooth finishes of concrete. It is a flat
steel tool used to spread and smooth plaster, mortar or concrete. Pointing trowels
are small enough to be used in places where larger trowels will not fit.The pointing
trowel has a point. The common trowel has a rectangular blade attached to a handle.
For smooth finish, use trowel when concrete begins to stiffen.
Step Flashing - Individual small pieces of metal flashing material used to flash
around chimneys, dormers, and such projections along the slope of a roof. The
individual pieces are overlapped and stepped up the vertical surface.
Stick built - A structure built without prefabr icated parts. Also called conventional
building.
Stile - The side frame members of a panel door or window (not the jamb).
Stipulated Sum Agreement - A written agreement in which a specific amount is set
forth as the total payment for completing the contract .
STL (Sound Transmission Loss) - The reduction of the amount of sound energy
passing through a wall, floor, roof, etc. It is related to the specific frequency at which
it is measured and it is expressed in decibels. Also called "Transmission Loss".
Stool - A flat horizontal molding fitted over the lower rough framing at a window
sill, between jambs and contacting the bottom rail of the lower sash; commonly
called "window sill".
Storefront Construction - System of light aluminum tubular sections intercon­
nected to form a network of glass frames, utilizing large glass panels ; usually inclu­
des the entrance complex, and acts as both wall and fenestration .
Storm Door - A panel or sash door placed on the outside of an existing door to
provide additional protection from the elements.
Storm Sewer (Drain) - Asewer, pipe or other features (natural or man-made) used
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to carry away rain-produced surface water drainage [but not sewage].
Storm Window - A glazed panel or sash placed on the inside or outside of an exi­
sting sash or window as additional protection against the elements.
Story - That space in a building from top of floor to top of floor next above.
Straightedge - Used to strike off the surface of a concrete slab using screeds and a
straight piece oflumber or metal.
Strain - The percentage of elongation or compression of a material or portion of a
material caused by an applied force.
Strap footing - Footirig for two or more columns; columns so closely spaced, so it
is easier to construct one common footing.
Striking Off - The operation of smoothing off excess compound or sealant at sight
line when applying same around lites or panels.
String (or Stringer) - A timber or other support for cross members in floors or cei­
lings. In stairs, the support on which the stair treads rest; also stringboard.
String Line - A nylon line usually strung tightly between supports to indicate both
direction and elevation, used in checking grades or deviations in slopes or rises.
Used in landscaping to level the ground.
Strip Flooring - Finish flooring in the form of long, narrow, matched strips, or ton­
gue and groove boards ; wood or some synthetic materials .
Structural Design - A term used to represent the proportioning of structural mem­
bers to carry loads in a building structure .
Structural Glazed (Clay) Tile - Hollow clay tile with glazed faces; used for construc­
ting interior partitions where sanitation or cleanliness are concerns .
Structural Shapes - The "H", "I", "T" beams, angle, channel, and plate members for
framing; steel, wood or concrete.
Structural Silicone Glazing - The use of a silicone sealant for the structural transfer
of loads from the glass to its perimeter support system and retention of the glass in
the opening.
structural steel - May be pre-cast,
Structural Systems - The load bearing frame assembly of beams and columns on a
foundation. The beams and columns are generally fabricated off site and assembled
on site. Other systems such as non load bearing walls, floors, ceilings and roofs are
generally constructed within and on the structural system.
Structural Tubes - Usually welded seam, hollow tubular steel sections, of various
sizes used as light columns, struts and bracing; also, other structural and sometimes
decorative installations; can be square or rectangular.
Structure - (1) Something constructed (2) Building or other unit/facility erected or
constructed in accord with specific drawings and specifications.
Stucco - A type of exterior finish. Most commonly refers to an outside plaster made
with Portland cement as its base.
replaced by EIFS materials to some degree.
Stud - One of a series of wood or metal vertical structural members placed as sup­
porting elements in walls and partitions, 'usually a piece ofdimension lumber, 2 x 4
or 2 x 6, used in a series of spaced elements [commonly spaced 16 or 24-inches 0.c.1
to form the framework of a partition or wall.
Study and Report Phase - Principally applicable to engineering projects. Includes
the investigation and determination of specific conditions and/or areas, activities
or phases of the project and provides recommendations of design solutions to and
owner's needs.
Sub - An abbreviat ion for Subcontractor.
Subcontract - A written form of agreement between the prime or main contractor
and another contractor or supplier for the satisfactory performance of services or
delivery or material as set forth in the plans and specifications for a specific project .
Subcontractor - A qualified subordinate contractor [individual or firm] who has a
contract with the prime or main contractor. The subcontractor usually specializes
in and agrees to do certain specific trade or skilled work on a building. TIle work,
waterproofing plumbing, heating, electrical work, and other limited portions of
construction work are sublet and perform by sub-contractors.
Subcontractor Bond - A written document from a subcontractor given to the pri­
me or main contractor by the subcontractor guaranteeing performance of his/her
contract and payment of alllabor, materials , equipment and service bills associated
with the subcontract agreement.
Subfloor . Carpentry term applied to flooring laid directly on the joists and serving
as "temporary" decking during construction; Boards or plywood laid on joists over
which a finish floor is to be installed; left in place when all rough construction work
is completed, the finish floor is laid over the sub-floor.
Sub-grade - A fill or earth surface upon which concrete is placed; generally the area
below the top of the earth surrounding a building.
Sublet - To subcontract all or a portion of a contracted amount.
Submittal[sJ - Documents required, by project specifications, to be returned to the
design professionals and contractors, by manufacturers, suppliers, and sub-contrac­
tors, showing and explaining, in precise terms, how fabrication and preparation of
materials and systems will be done for the specific project; include shop drawings,
product data, samples, certifications, etc.; professionals and contractors check and
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approve these documents when in accord with general design concept.
Sub-Rough - That part of a building's plumbing system that is don e before the
cement is poured .
Substantial Completion - The stage in the progress of the work when the work,
or designated port ion of the work. is sufficiently compl ete in accordance with the
contra ct documents so that the owner can occupy or utilize the work for its intended
use.
Substantial Completion Date - The date on which a contractor reaches a point of
compl etion , when subsequent interfacing contractors can productively begin work
or the owner can occupy the project, in whol e or in part, without undo interference.
Substitution - A proposed replacement or alternate offered in lieu of and represen­
ted as being equivalent to a specified material or process; must be fully equivalent
to that specified.
Substrate - A part or substance which lies below and supports another; rough ma­
terial similar to underlayment , wh ich is installed und er or behind a finish material
for added support and strength .
Substructure - The supporting part of a structure, i.e., foundation system, and porti ­
on of structure/building below grade line; lowest support for superstructure; visible
only in small part .
Sub -subcontractor - An individual or contractor who has a written contract with a
subcontractor to perform a port ion of the work; for exampl e, a carpet laying service
hired by a carpet supplier.
Sub-surface Investigation - (1) A term used to represent an examination of soil
conditions below the ground. (2) Investigation s includ e soil borings and geotechni ­
callaboratory tests for structural design purposes.
Successor - (I) One that succeeds another (2) A scheduled activity whose start de­
pends on the comp letion of one or more predecessors.
Superintendent - A job title usually reserved for the administrative level person who
superv ises the work of an on-site contractor.
Superstructure - The highly visible, majo r mass of the building, above ground level
and the sub-structure and foundation.
Supervision - (I )The act, process, or function of supervising construction materials,
methods and processes for a specific project (2) Hand s on field direction of the
contracted work by a qualified individual of the contractor.
Supplemental Conditions - Supplements or modifies the stand ard clauses of the
general conditions to accommodate specific project requirements (synonymous
with Supplementary Conditions ).
Supplementary Conditions - A written section of the contract docum ents supple­
menti ng and qualifying or mod ifying the contract s general cond itions.
Supplier - An individual or firm who suppli es and /or fabricates materials or equip­
ment for a specific port ion of a construction project but does not perform any labor
on the project. [see manufacturer],
Surety Company or Surety - A properl y licensed firm or corporation willing to
execute a surety bond , or bond s, payable to the owner, securing the performance on
a contract either in whole or in part; or securing payment for labor and materials.
Survey - A procedure which examines and investigates the attributes of land are­
as; reviews legal descriptions, records, utility services, topography, physical features
[natural and man-made] and overall state of the land area; also, drawing produced
to dep ict investigation of documents and field observations; made to scale, by a
registered land surveyor, showing the lengths and directions of the boundary lines
of the lot; the surrounding lots and streets; the position of the house and all exterior
improvement s such as walkways, driveways, decks and portico s within the lot; and
any existing encroachments.
Suspended Ceiling - A ceiling system supported by hang ing it, by wire and light
channel fram ing, from the overhead structural framin g; may be solid drywall, or a
series of acoustical panels laid in a grid.
Swale - A broad , shallow ditch or depression in the ground, either occurring natu ­
rally, or excavated for the purpos e of directing water runoff.
Synergism - Actions by two or more persons to achieve an end result that could not
be achieved as well by one of the persons.

T
T & G - Tongue and groove; a protru sion full length on edge of one piece of material
fits into a groove in the next adjacent piece.
T&M- (1) An abbreviation for a contracting method called Time and Materials (2) A
written agreement between the owner and the contractor wherein payment is based
on the contractor's actual cost for labor, equipment, materials, and services plus a
fixed add-on amount to cover the contractor's overhead and profit.
Tail Beam - A relatively short beam or joist supp orted in a wall on one end and by
a header at the oth er.
Take-off - Process of measuring and otherwise ascertaining quantities of various
materials for estimating purpose s; associated more with materials than with labor.
Taper - A gradual and uniform decrease in size, as of a round or rectangular piece
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or hole.
Taping - The process of covering the joints in drywall construction by applying joint
tape over embedding compound in the process of joint treatment and filling over
them with several coats of joint compound to produce a continuous smooth surface.
Team - The designated responsible project managem ent of each trade cont ractor
plus the Level 2 and Level 3 Managers of the owner, A/E, and CM, i.e., Project Team.
Tear-Off - In roofing, a term used to describe the complete removal of the built up
roof memb rane and insulation down to and exposing the roof deck.
Technical Inspection - Matching technical specification criteria with visual or me­
chanical tests on the project site, or in a remote location or laborat ory, to ascertain
conform ance.
Technical Review - The critique of design solutions, or criteria used for design solu­
tions, by a party othe r than the one providing the solutions or criteria, to determin e
adequacy and suitability of purpose.
Technical Specifications - Written criteria that augment the drawings pertain ing to
the technical construction of the project that cannot be conveniently included on
the plans .
Tee - A pipe fitting, or pre-cast concrete member with a cross section resembling
the letter '[
Tempered glass - Glass that has been cooled rapidly to produce surface tension.The
result is a stronger-than-normal glass that shatters into relatively harmle ss cubical
fragments when broken.
Template - A full-sized pattern from which structural or oth er work layout s are
made. Templates may be of paper, cardboard, plywood, or meta l.
Tenant 's Rentable Square Feet - Usable square feet plus a percentage (the core fac­
tor) of the common areas on the floor, including hallways, bathro oms and tele­
phone closets, and some main lobb ies. Rentable square footage is the number on
which a tenant' s rent is usually based.
Tenant's Usabl e Square Feet - The square footage contained within the demi sing
walls.
Tension - Astretching force; to stretch; a force that tend s to pull apart .
Tenure - The durat ion , term, or length of time required by agreement or precedent
for performance of services.
Termites - Insects that superficially resembl e ants in size, general appearance, and
habit of living in colon ies; hence, they are frequently called "white ants." Subterra­
nean termites establish themselves in buildings not by being carried in with lumber,
but by entering from ground nests after the building has been constructed; they do
attack and eat away wood members .
Termite Shield - Ashield, usually of noncorrodible metal. placed in or on a founda­
tion wall or oth er mass of masonry or around pipes to prevent passage of termites.
Temeplate - Sheet iron or steel coated with an alloy of about four parts lead to one
part tin; primarily a roof covering.
Terra cotta - Ceramic material formed into masonry un its- usually for decorative
features.
Testing - Applying standard procedur es to determine if prescribed technical criteria
have been met in performance.
Testing Agencies - Entity, separate from any of the contractual parties on a project,
engaged to perform inspections, tests, and analysis either at the site, in a laborato­
ry or elsewhere; reports results to proper project party, and interpr ets results if re­
quired ; may function to meet specifications, or to investigate problems which arise;
bu ilding codes list some such agencies which are approved and acceptabl e due to
impartiality, reliabili ty, and past performance.
Texture Paint - One which may be manipulated by brush , trowel or oth er to give
various patterns.
Thermal Insulation - Any material high in resistance to heat transmis sion that ,
when placed in the walls, ceiling, or floors of a structure, will reduce the rate of
heat flow.
Thermal Movement - The measured amount of dimensional change that a material
exhibits as it is warmed or cooled.
Thermal Shock - The stress built up by sudden and appr eciable changes in tempe­
rature.
Thermoplastic Material - Solid material wh ich is softened by increasing tempera­
tures and hardened by decreasing temperatures.
Three-Phase - In electrical contracting, a wiring system consisting of 4 wires and
used in industrial and commercial applications. This system is suitabl e for instal­
lations requ iring large motors. It consists of three hot wires and one ground wire.
The voltage in each hot wire is out of phase with the others by 1/3 of a cycle, as if
produced by 3 different generators.
Threshold - Astrip of wood or metal with beveled edges used over the joint between
finish floor and the sill of exterior doors.
Thru-Wall Flashing - Flashing extended completely through a masonry wall. De­
signed and applied in combination with count er-flashings, to prevent water which
may enter the wall above from proceeding downward in the wall or into the roof
deck or roofing system.
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THW - Moisture and heat resistant thermoplastic conductor. It is flame retardant,
moisture and heat resistant and can be used in dry or wet locations.
Tie-In - In roofing. a term used to describe the joining of a new roof with the old .
Tile - A fired clay product that is thin in cross section as compared to a brick, either
a thin , flat element (ceramic tile or quarry tile), a thin, curved element (roofing
tile), or a hollow element with thin walls (flue tile, tile pipe, structural clay tile);
also a thin , flat element of another material, such as an acoustical ceiling unit or a
resilient floor unit .
Tilt-up construction - A method of constructing walls, and sometimes floors, by
pouring concrete or putting wooden walls together in flat panels. When complete,
they are moved to the building site where they are tilted into
permanent place; units can be site built and then raised [tilted I into place.
Timbers - Yard lumber 5 or more inches in least dimension . Includes beams, strin­
gers, posts, caps, sills, girders, and purlins Construction lumber larger than 4" x 6"
(102 x 152 mm) in cross section .
Time is of the Essence - A provision in a construction contract by the owner that
punctual completion within the time limits or periods in the contract is a vital part
of the contract performance and that failure to perform on time is a breach and the
injured parry is entitled to damages in the amount ofloss sustained. e.g., "time is of
the essence in the completion of the construction contract" .
Time of Completion - The date or number of calendar or working days stated in the
contract to substantially complete the work for a specific project.
Time-and-a-half - A term meaning any individuals normal billing hourly rate is
increased by a multiple of 1.5 following predetermined normal working hours.
Timeline - Asynonym for scheduling of activities in the context of time.
Timely Completion - Completing the work of the contract before the date required.
Timely Performance - Compliance with a time requirement.
Tinted Glass - Glass that is colored with various formulations of pigments, dyes, or
other admixtures added to the basic glass batch that give the glass color as well as
light and heat-reducing capabilities. The color extends throughout the thickness of
the glass; also, glass to which colored coatings have been applied .
TI'S (Tenant Improvements) - TI'S is a term used to define the interior improve­
ments of the project after the Building Envelope is complete. Tl'S usually include
finish floor coverings; ceilings; partitions; doors, frames, hardware ; fire protection;
HVAC consisting of branch distribution duct work. control boxes, and registers; elec­
trical consisting of lighting. switches, power outlets, phone/data outlets, exit and en­
ergy lighting; window coverings; general conditions; and the general contractor's fee.
The cost of tenant improvements are generally born by the tenant and the costs of
tenant improvements will vary with every building. and with tenant requirements.
Toe Bead - Sealant applied at the intersection of the outboard glazing stop and the
bottom of the glazing channel ; must be sized to also provide a seal to the edge of
the glass.
Toenailing - Driving a nail at a slant, usually about 45 degrees with the initial sur­
face in order to permit it to penetrate into a second member; used to attach joists
to plates, etc.
Toe space - Recessed area at the bottom of cabinets and casework which allows
person to stand close to face of units with toes in the recessed area.
Toilet Room Accessories· Various items of equipment such as towel dispensers,
soap dispensers, waste receptacles, sanitary napkin and seat dispensers, robe hooks,
tissue holders, etc. for installation in restrooms.
Tongue & Groove - A continuous projection on the edge of a board that fits into a
groove formed on another board ; also called "T&G" [see].
Tooling· The operation of pressing in and striking a sealant in a joint to press the
sealant against the sides of a joint and secure good adhesion; the finishing off of the
surface of a sealant ina jojnt so that it is flush with the surface.
Top chord - The top sloped or horizontal member of a truss.
Top Mopping - The finished mopping of hot bitumen on a built -up roof.
Top Plate - Top horizontal member of a frame wall; wood member laid horizontally
on top of the studs to tie them together and form a base for the framing above which
may be a floor or a roof. Most often two such plates are used - one over the other.
Topography - The configuration of the earth's surface, established by survey tech­
nique of taking grade elevation readings, and depicted by contour lines along with
the locations of the natural or man-made monuments on survey plats.
Torching - Applying direct flame to a membrane for the purpose of melting. heating
or adhering.
Total run - The overall horizontal measurement of a stair; horizontal distance from
face of top riser to face of lowest riser.
Tower crane - Single-rnasted, top slewing cranes with up to 90-foot+ radius reach
with 80-ton load; see "Potain" ,
Trade Association - Group, whose members have a common interest, and combine
resources to promote products/services, establish standards, or otherwise enhance
common good in lieu of individual efforts.
Trade Contractor - Acontractor that specialized in providing/installing specific ele­
ments of the overall construction requirements of a project .

GI.OSSARY

Trade Worker - Current term for a fully qualified construction worker; previously
called "journeyman" under unionized format ; capable ofperforming a specific ran­
ge of required work [carpentry, for example] properly, but at less than a supervisory
level.
Transit - Asurveyors instrument used by builders to establish points and elevations
both vertically and horizontally. It can be used to line up stakes or to plumb walls
or the angle of elevation from a horizontal plane can be measured .
Transmittal- Awritten document used to identify information being sent to a recei­
ving parry.The transmittal is usually the cover sheet for the information being sent
and includes the name, telephone/FAX number and address of the sending and re­
ceiving parties.The sender may include a message or instructions in the transmittal.
It is also important to include the names of other parties the information is being
sent to on the transmittal form.
Transom - Awindow or opaque panel installed above a door or permanent window,
which is hinged for ventilation purpose.
Travel Time - Wages paid to workmen under certain union contracts and under
certain job conditions for the time spent in traveling from their place of residence
to and from the job.
Tread - The horizontal board, grating. plate, concrete fill, or surface in a stairway
step on which the foot is placed.
Treated lumber - Wood products Iincluding panels such as plywood 1impregnated
with chemicals to reduce damage from rot or insects; also, can be treated to become
fire-resistant.
Tremie - A tube with removable sections and a funnel at the top used in concrete
application.The bottom is kept beneath the surface of the concrete and raised as the
form is filled and is used to pour concrete underwater.
Trim - I1 The finish materials in a building. such as moldings applied around ope­
nings (window trim, door trim) or at the floor and ceiling of rooms (baseboard, cor­
nice, and other moldings) ; machined strips of wood used alone or in combination
with molding; 21 also used in reference to painting and decorat ing where large areas
or surfaces are decorated or highlighted by contrasting colors, textures or materials .
Trimmer - A beam or joist to which a header is nailed in framing for a chimney,
stairway,or other opening. .
True to plane - In the same plane, with no indentations or protruding elements ;
flat, vertical face.
Truss - Structural member formed with several smaller structural steel or wood
members fastened together to make a lattice-like framework that will span long
distances; utilizes principle of rigid triangular panels; designed to act as a beam of
long span, while each member is usually subjected to longitudinal stress only, either
tension or compression.
Tuck-Pointing -The re-grouting of defective mortar joints in a masonry or brick wall.
Turpentine · A volatile oil used as a thinner in paints and as a solvent in varnishes.
Chemically, it is a mixture of terpenes .
Two-Part Sealant - A product composed of a base and curing agent or accelerator,
necessarily packages in two separate containers which are uniformly mixed just pri­
or to use.
Type-X Gypsum Board - One of a series of specially formulated fiber-reinforced
gypsum boards which provide greater fire resistance; used where greater fire rating
is required; fire-rated board .

u
UL/U.L. - See Underwriters' Laboratories
Ultraviolet - The invisible rays of the spectrum of light which are at its violet end .
Sometimes abbreviated U.v.
Undercoat - A coating applied prior to the finishing or top coats of a paint job. It
may be the first of two or the second of three coats. In some usage of the word it
may, become synonymous with priming coat.
Underlayment - 11 Relatively thin , intermediate sub-floor material of plywood or
fiberboard used to provide a smooth, level surface for finish materials such as carpet
or other resilient flooring; usually installed over the structural sub-floor; 2J name of
any substrate material.
Underpinning - The process of placing new foundations beneath an existing struc­
ture, to strengthen it and to allow deeper excavation immediately adjacent.
Underwriters' Laboratories - Highly regarded, independent testing agency that tests
a wide variety of construction materials and assemblies, in addition to numerous
other materials, equipment, devices, etc.
Underwriter's Laboratories (UL) Label - A label on a product or manufactured
item showing the material is regularly tested by, and complies with the minimum
standards of the Underwriter's Laboratories specification for safety and quality.
Unfinished Spaces - Rooms and areas, which in their final construction state, will
have wall, floor and ceiling materials left in their natural state, without any applied
decorative or protective materials. lit is possible to have finished work within these
spaces-such a exposed piping-while the space itself is called, "unfinished"] ,
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Uniform System - The CSI Master Format is a "uniform system" of numbers and
titles for organizing construction information into a regular, standard order or se­
quence. Byestablishing a master list of titles and numbers Master Format promotes
standardization and thereby facilitates the retrieval of information and improves
construction communication. It prov ides a uniform system for organizing infor­
mation in project manuals, for organizing project cost data, and for filing product
information and other technical data .
Unit Price Contract - A written contract wherein the owner agrees to pay the con­
tractor a specified amount of money for each unit of work successfully completed
as set forth in the contract.
Unit Prices - A predetermined price for a measurement or quantity of work to be
performed within a specific contract. The designated unit price would include all
labor materials, equipment or services associated with the measurement or quantity
established.
Up-Front Services - Free or reduced-rate services provided to prospective clients in
the interest of obtaining a contract. Often rationalized as part of a firm's selling or
public relations program.
Uprights - Vertical members supporting the sides of a trench.
U-Value - A measure of air-to-heat transmission (loss or gain) due to the thermal
conductance and the difference in indoor and outdoor temperatures. As the U-value
decreases, so doe s the amount of heat that is transferred through the glazing mate­
rial. The lower the U-value, the more restrictive th e fenestration product is to heat
transfer. Reciprocal of R-value.

Valley - A depressed joint or seam formed in a roof where two areas of a roof at dif­
ferent slopes, and at an angle to each other, come together; must function as flashing
between roof areas, and as a drainage conduit.
Valley Rafter - A rafter that forms the intersection of an internal roof angle . The
valley rafter is normally made of double 2-inch-thick members.
Value - The intrinsic worth of something determine don an individual bases .
Value Engineer - A person, usually certified, who is qualified to perform value en­
gineering services for a client.
Value Engineering - A technical review process ; the close matching of engineering
design to the value an owner derives from the design.
Value Management - The matching of project decisions and directions with the
expressed requirements of the owner, from an owner value derived perspective.
Value Manager - A person qualified to perform value management services for a
client.
Valve - A device to stop, start or regulate the flow of liquid or gas through or from
piping.
Vapor - TIle gaseous form of any substance.
Vapor Barrier [Retarder]- A watertight sheet material used to retard the movement
of moisture or water vapor into and through walls preventing condensation in
them; usually plastic with or without reinforcing fibers. Usually considered as ha­
ving a perm value of less than 1.0. Applied separately over the warm side of exposed
walls or as a part of ball or blanket insulation; also, membrane which is placed
between the insulation and the roof deck to retard water vapor in the building from
entering the insulation and condensing into liquid water.
Varnish - A thickened preparation of drying oil or drying oil and resin suitable for
spreading on surfaces to form continuous, transparent coatings, or for mixing with
pigments to make enamels.
Vehicle - 'The liquid portion of a finishing material ; it consists of the binder (non­
volatile) and volatile thinners.
Veining - In roofing, the characteristic lines or "stretch marks" which develop during
the aging process of soft bitumens.
Vendor - Supplier who provides manufactured products or units ; one that sells ma­
terials or equipment not fabricated to a special design.
Veneer - I . A thin sheet of wood or other material that overlay lesser materials to
reduce cost; the visible sheet is generally of superior quality, chosen for its beauty;
less costly veneers form the inner plies; plywood is made by gluing sheets of wood
veneer together. 2. Brick/stone veneer consists of one row of units placed around
a framework; most "brick" houses really just have wood frames covered by veneer.
Vent - A pipe or duct which allows flow of air as an inlet or outlet.
Vent Pipe - A vertical pipe of relatively small dimensions which protrudes through
a roof to provide for the ventilation of gasses.
Vent Stack - Avertical vent pipe installed for the purpose of providing circulation of
air to and from any part of a drainage system.
Vent System - In plumbing, a system to provide a flow of air to or from a drainage
system or to provide circulation of air within such system to protect traps seals from
siphonage and back pressure.
Ventilator - Device installed on the roof for the purpose of ventilating the interior
of the building.
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Venting - The process of installing roofvents in a roofassembly to relieve vapo pres­
sure; The process of water in the insulation course of the roofassembly evaporating
and exiting via the roof vents .
Verbal Quotation - A written document used by the contractor to receive a sub­
contract or material cost proposal over the telephone prior to the subcontractor or
supplier sending their written proposal via mail or facsimile.
Vermiculite - An aggregate somewhat similar to perlite that is used as an aggregate
in lightweight roof decks and deck fills. It is formed from mica, a hydrous silicate
with the ability of expanding on heating to form lightweight material with insulati­
on quality. Used as bulk insulation and also as aggregate in insulating and acousti­
cal plaster and in insulating concrete.
Vestibule - An open area at an entrance to a building; small area between sets of
entrance doors.
Viscosity - 'The internal frictional resistance offered by a fluid to change of shape or
to the relative motion or flow of its pans.
Visible Light Transmittance - The percentage of visible light (390 to 770) nanome­
ters) within the sola r spectrum that is transmitted through glass.
Visual Mock-Up - Small scale demonstration of a finished construction product.
V-joint - Joint between two pieces of material, with corners beveled to form a joint
profile resembling the letter "V."
Void - 1JAir space between material or between substance in material; 21 to cause
to be, or to declare invalid, non-binding, or without power.
Volatile Thinner - A liquid that evaporates readily and is used to thin or reduce
the consist ency of finishes without altering the relative volumes of pigment and
nonvolatile vehicles.
Voltage - The driving force behind the flow of electricity somewhat like pressure is
in a water pipe.
Voltmeter - measures the voltage flowing through a circuit. The circuit must be clo­
sed to allow the voltage to flow.

w
Waferboard . An engineered building panel made by bonding together large, flat
flakes of wood; by-product similar to plywood and oriented strand board, but using
large "chips" or pieces of wood.
Waffle slab - A two-way concrete joist system (ribbed slab), formed with square pan
forms ; top of slab is flat, but underside cont ains pattern ofvoids similar to a waffle
cake. see Two-way Ribbed Slab.
Wainscot - The decorative lower section of a wall [beneath chair rail height] made
of different material from the upper part; usually composed of wood, tile, or wall
covering .
Walkways - Designated areas for foot traffic; sidewalks, paths, walk-pads on roofs,
scaffo lding, bridges , ete.
Wallboard - Slang for gypsum wallboard as used in drywall construction [see].
Wall sheathing - Sheets of plywood, gypsum board, plastic foam , or other material
nailed to the outside face of studs as a closure over and between spaced framing;
may be base for exterior siding/facing if nailable.
Wall tie - A small metal strip or steel wire used to bind wythes of masonry in ca­
vity-wail construction or to bind brick veneer to the wood-frame wall .in veneer
construction.
Wallboard - Short term for large, paper faced, rigid sheets of plywood, gypsum, or
similar materials that may be fastened to the frame of a building, usually to form the
interior wall surfaces; see gypsum wallboard.
Wane - Bark, or lack of wood from any cause, on edge or corner of a piece of wood.
Warp - To bend or twist out of shape.
Warranty - Assurance by a prov iding party that the work, material, and equipment
under warranty will perform as promised or as required by contract.
Warranty Phase - The phase of a project where the agreement by which a party
accepts responsibility for fulfilling an obligation and warrant that the work under
warranty meets its intended use for a specifically established timeframe.
Water Repellant Coating - Transparent coat ing or sealer applied to the surface of
concrete and masonry surfaces to repel water.
Water Repellent Preservative - A liquid designed to penetrate into wood and impart
water repellency and a moderate preservative protection. It is used for millwork,
such as sash and frames, and is usually applied by dipping.
Water table - The top level of water retained in the soil, or the natural underground
water layer resulting from a nearby stream , drain, or shallow rock formation .
Water Vapor - Moisture existing as a gas in air.
Water-Cement Ratio - The strength of a concrete mixture depends on the water
cement ratio. The water and cement form a paste. If the paste is made with more wa­
ter, the concrete becomes weaker. Traditionally, concrete mixes have been identified
in terms of the ratio of cement to fine aggregate to coarse aggregate. For example,
the ratio 1:2:4 refers to a mix which consists of 1 cu. ft. of cement, 2 cu. ft. of sand
and 4 cu, ft. of gravel. Cement and water are the two chemically active elements in
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concrete and when combined, form a paste or glue which coats and surrounds the
particles of aggregate and upon hardening binds the entire mass together.
Watercourse - An artificial or natural channel for intermittent drainage or a stream;
constructed most often in formal gardens.
Waterproof - To render a material, or surface impervious to water; generally done by
coating it with another material that will not let water pass through it.
Waterproofing - 11Process whereby a building component is made totally resistant
to the passage of water and/or water vapor. 21Materials such as tar, asphaltic mastic
or sprays, mortar parging, and heavy-body cementitious paints are common water­
proofing agents.
Wattage - The electrical unit of power. KILOWATTS is 1000 watts and electric custo­
mers are billed on how many kilowatts of power they have used.
Weatherstrip - Narrower or jamb-width sections of thin metal or other material to
prevent infiltration of air and moisture around windows and doors . Compression
weather stripping prevents air infiltration, provides tension, and acts a's a counter
balance .
Weather-stripping - A strip of fabric or metal fastened around the edge of windows
and doors to prevent air infiltration; can be interlocking or spring fit.
Weep Hole - Holes or slots [usually in vertical ioints] in bottom courses of masonry
veneer walls to allow the release of moisture accumulated in voids/cavities behind
facing; important in brick veneer, other veneer work. and glazing structures.
Weep Screed - Tool used to drain moisture from concrete.
Weld - 11The joining ofcomponents together by fusing. In thermoplastics, refers to
bonding together of the membrane using heat or solvents. 21A joint between two
pieces of metal formed by fusing the piece together, usually with the aid of additio­
nal metal melted from a rod or electrode .
Welded-Wire-Fabric (WWF) - Heavy gauge steel wires welded together to form a
grid for concrete slab reinforcing; wire size and spacing are available in variety; com­
monly called "mesh"; see Reinforcing mesh .
Wet Seal - Application of an elastorneric sealant between the glass and sash to form
a weather tight seal, which are then firmly held in place by the surrounding material.
Wide-flange section - Any of a wide range of steel sections rolled in the shape of a
letter I or H, with different dimensions than I-beams; usually width and depth are
nearly the same dimension.
Wind brace - A diagonal structural member whose function is to stabilize a frame
against lateral (wind) forces.
Wind load - Lateral forces acting against a building that, in particular, must be con­
sidered in the design of high-rise buildings .
Wind Uplift - The upward force exerted by wind traveling across a roof.
Wire Size - Conductors for building wiring are available in AWG (American Wire
Gauge) sizes ranging from No. 14 to 4/0 . The larger the number size, the smaller
the diameter. For example #10 is smaller than #8. The larger the diameter of a wire,
the lesser the resistance.
Wired glass - Glass in which a small-gauge wire mesh [similar to "chicken wire")
has been embedded during manufacture; used in fire-rated doors and windows,
since glass is retained in opening by the wire.
Wood Filler - A heavily pigmented preparation used for fining and leveling off the
pores in open-pored woods .
Wood members - Most commonly used at joints ofwood trusses. They are fastened
by nails, screws, bolts, or adhesives.
Wood Rays - Strips of cells extending radially within a tree and varying in height
from a few cells in some species to 4 inches or more in oak. The rays serve primarily
to store food and to transport it horizontally in the tree.
Wood Shakes (Shingles) - Individual wood roofing pieces, made of cedar (usual­
Iy) which are hand split, or machined to useable size; can be fire-rated for added
protection.
Woodfiber Plaster - Consists of calcified gypsum integrally mixed with selected
coarse cellulose fibers which provide bulk and greater coverage. It is formulated to
produce high-strength base coats for use in highly fire-resistant ceiling assemblies.
Work - The total of tasks, construction, installation, etc., that must occur to build , fi­
nish and produce the project anticipated and under contract; comprises the comple­
te scheme of construction required by the contract documents including all labor,
material, systems, tests, ratings, devices, apparatus, equipment, supplies , tools, ad­
justments, repairs, expendables, aids, temporary work and/or equipment, superin­
tendence, inspection/approvals, plant, release, and permissions required to perform
and complete the contract in an expeditious, orderly, and worker-like manner. The
successful performance of the entire scope of the project . contract .
Work[ing) Day - Usually same as weekday [Mon. through Fri]: excludes weekends
and holidays; describes the number of hours when work is performed during each
calendar day.
Working Drawing - A drawing sufficiently complete with plan and section views,
dimensions. details. and notes so that whatever is shown can be constructed and/or
replicated without instructions but subject to clarifications. Working Drawing - One
of a set of technical drawings intended for field use, by trade workers who actually
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perform .
Work-Life - The time during which a curing sealant remains suitable for use after
being mixed with a catalyst.
Work Letter - A written statement (often called Exhibit B to a lease or rental agree­
ment) of the specific materials and quantities the owner will provide at his own ex­
pense. The work letter defines the building standards, including the type of ceiling,
the type and number of light fixtures, the ,size and construction of the suite-entry
and interior doors . Building standards define the quality of tenant spaces. Generally,
a Work Letter is associated with the leasing or renting of office space by a tenant
within a Building Envelope.
Work Order (WO) - A written order, signed by the owner or his representative, of
a contractual status requiring performance by the contractor without negotiation
of any sort.
Work Scope Description - A narrative description of the concise scope-of-work to
be bid and performed by a specific contractor, subcontractor, etc.
Wythe- Asection ofa masonry wall which is one unit wide, in plan Imost common­
ly, 4-inches wide for brick]: pertains to the number of such sections in the full width
of a masonry wall [for example, 3 wythes wide yields a 12" wall],

XCM - An abbreviation for "Extended Services -CM"; A form of Construction Ma­
nagement (CM) where other services such as design, construction, and contracting
are included with Additional Construction Management (ACM) services provided
by the Construction Manager.

Yard Lumber - Lumber of those grades. sizes, and patterns which are generally in­
tended for ordinary construction, such as framework and rough coverage of houses.
Yard ofconcrete - Concrete unit measure denoting 1 cubic yard 13'x3'x3' [in volume
of 27 cubic feet]: will provide 80 square feet of 3-1/2 " thick flatwork.
Yard - (11 Commonly that area of a lot from the building to the property lines;
12) in zoning, redefined as that minimum prescribed distance and open area, back
from the property lines where building cannot occur (also called "set-backs", or
"required yards").

Z-bar flashing - Bent, galvanized metal flashing that is installed in a horizontal
joint , so one vertical leg fits behind the upper material, and the other leg fits over the
lower material; for example, above a horizontal trim board of an exterior window,
door, or brick run; also. where material is not available for the full height and must
be spliced.
Zone - A designated portion of an entity divided for servicing reasons; for example,
section of a building that is served by a separate heating or cooling loop because it
has noticeably distinct heating or cooling needs . Also, the section of
Zoning - 11) Restrictions of areas or regions of land within specific geographical
areas based on permitted building size, character, and uses as established by gover­
ning urban authorities. [2]Local government regulations. which control the use of
land . so adjacent uses are similar, compatible, and not intrusive upon each other;
also regulate access, open areas, setbacks; intended to create a positive, non-intrusive
general atmosphere or environment in neighborhoods; prohibits nuisance and un­
desirable uses from locating in other areas devoted to less objectionable uses. 131
Creating separate sections ofa building to be served by different systems or portions
of system of mechanical services [for example, separate supply ducts carrying air
conditioned air to different areas of building].
Zoning Certificate - Document issued by government zoning agency indicating ac­
ceptance or giving approval for proposed land use or project; used in association
with land usually in addition to] building permits .
Zoning Permit - Adocument issued by a governing urban authority permitting land
to be used for a specific purpose.
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