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PREFACE
When Princeton University Press approached me in 2011 about the possible addition of a title on Chinese architecture in the Princeton-China series of translations by leading Chinese scholars, I could not have been more enthusiastic. The inquiry meant that a field that until the late twentieth century was represented by only a handful of reliable books in English, and that was not taught at the majority of premier North American universities, had captured the attention of those involved in the series both in China and at the press. Here was an opportunity to present in English a more sophisticated understanding of Chinese architecture than any currently available. The goal of everyone involved in this book at every stage has been to take Chinese architecture beyond the introductory level. Through explication of building principles and explanation of the most important intricacies and nuances, this book seeks to open the field of Chinese architecture to English readership in a way that until now has been possible only for readers of Chinese.
Within a few minutes of the initial inquiry, I replied that Fu Xinian was the only choice for author. I selected him for his unparalleled range of research topics, synthetic mind, unique drawings, and place in China in the history of the architecture field. Fu comprises this agenda because of his scholarship as well as because he is a member of the group Chinese architectural historians call the Second Generation. Fu was a student of the founders of the modern field of Chinese architecture in China, the First Generation, most of whom were trained outside China and whose careers included scholarship in textual sources, teaching, design, field work, and historic preservation. Fu, too, was trained in all these disciplines, in his case during the tumultuous years of political upheaval of Nationalist and Communist governments, revolutionary movements, and purges, including the Cultural Revolution. Still, he taught China’s Third Generation, transmitting the model of architect–historian–textual researcher–field researcher–preservationist to a group young enough to study abroad when the opportunity occurred beginning in the 1980s. Fu Xinian has been abroad, but he has studied and taught only in China. Fu and his students are the teachers of China’s Fourth Generation of architectural historians and architects.
Although he writes exclusively in Chinese, Fu Xinian has been known in the West since his lead essay for Chinese Traditional Architecture was translated for the exhibition and catalogue of this title at China Institute in 1984. In 1987 I had a chance to have long conversations with Fu when he came to the University of Pennsylvania for a conference on Chinese architecture. I had the opportunity to work under his guidance from 1991 to 2002 during the production of Chinese Architecture, a consolidation of the five-volume Zhongguo gudai jianzhushi (History of traditional Chinese architecture), of which Fu wrote the second volume, on the period of the third through tenth centuries. Since then, Fu Xinian has been as generous with his time and tutelage to my students as he has to me. One of those students is Alexandra Harrer, now an assistant professor in the School of Architecture at Tsinghua University, the department founded by Fu’s teacher Liang Sicheng and where Fu Xinian studied and taught. Of the many components required for the success of a book like this, we knew from the first conversation at Princeton University Press that a superb translator who reads Chinese architectural literature with a nuanced understanding, is an architect, and has taught the subject was required. Alexandra Harrer fits this profile, and Fu Xinian has made himself available to her for questions throughout this five-year process. He and the entire department at Tsinghua, as well as colleagues at Beijing University and Southeast University in Nanjing, have generously answered questions at every stage. They have been especially helpful with the glossary, which we hope will become the standard set of translations of Chinese architectural terms used in this book.
The idea of a book on architecture in the translations series was brought to Princeton University Press by series editor Daniel Bell. All of us involved thank him for his foresight. At Princeton University Press, editor Rob Tempio, his assistant Ryan Mulligan, illustrations manager Dimitri Karetnikov, and director Peter Dougherty have supported this book and its illustrations throughout the process and particularly at every crucial stage. More recently, my gratitude goes to the superb copyeditor Anita O’Brien and oversight of Karen Carter. Finally, I thank Sijie Ren, a Penn graduate student and now postdoc at Southeast University, who proofread the manuscript in its final version and assisted in preparing the drawings for publication, and my colleague Paul Goldin, for important corrections to the glossary. But first and foremost, Fu Xinian is responsible for what follows. It is to him that this book is humbly dedicated.
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EDITOR’S NOTE
The translation of these essays was a many-step process that occurred over a five-year period. It began with selection of the essays, a choice made in consultation with senior scholars in China and the United States who both have read the majority of Fu Xinian’s oeuvre and are equally familiar with Chinese scholarship on Chinese architecture since the 1920s. The decision, especially to eliminate several seminal writings that have influenced modern scholarship and understanding of Chinese architectural history, was based on the technical level of architectural vocabulary; primary source material behind those essays; ability to convey what we determined necessary for a reader who would study them through the line drawings here but had not seen the buildings or sites; and in several cases, length, or how much it would be possible to cut from the English translation to keep the word length of this book manageable while still offering the reader the significance and impact of Fu’s work. Our goal has been to inform an English-reading audience who, we hope, has read a survey of Chinese architecture, will read such a book or take an introductory course on the subject, or has spent enough time in China to have seen buildings beyond China’s major cities and sites.
The second step was to achieve as accurate a translation as possible. This was done by Alexandra Harrer, who consulted with colleagues at Tsinghua University and with Fu himself when any ambiguity arose. I checked that translation and then rewrote the book based on it for the primary purpose of readability for our designated audience. The majority of cutting from Fu’s original essays took place at that time. The editing decisions were based on the same points mentioned above. I have at each stage sought to convey what, based on more than thirty years of teaching and lecturing about Chinese architectural history, I believe is most likely to spark an interest in a reader to continue the study of this subject, whether through primary source research, broader reading in Asian and European languages, coursework, or travel and study in China. It was also decided at this stage to eliminate Fu Xinian’s original endnotes. Many of them were no longer relevant, usually because they addressed technicalities that had been eliminated or because more recent scholarship was more pertinent. Adding new notes to replace the original ones would have required enough rewriting of the text that, when we experimented with this, we concluded that we were deviating too far from Fu’s original goals in writing each essay. Instead of unsatisfactory notes that became explanations for why we had eliminated something, we decided not to have notes but instead to add a few titles in which the reader could find more information on the most significant points. To clarify what we considered most important, I wrote an introductory paragraph for each chapter. The short bibliography for each essay includes widely used English sources for textual information mentioned in the essays, recent books in Chinese and English, a few articles, and books in which color pictures of the buildings discussed are available.
The choice of essays also was made with an eye toward the twenty-first-century reader. Eleven of the essays are as crucial to understanding the field today as they were when Fu conducted his initial research, and yet by 2016 no similar discussion except in an East Asian language was available on the topic. The one exception, perhaps, is essay 6. We decided to include an essay on Daminggong because it exemplifies the continuing study and resulting new understanding of a site based on ongoing excavation, a process that a reader should anticipate for any major monument or site in China. It is, moreover, a site that a reader is likely to know about from an introductory study of Chinese architecture. We thus provide here one example of the kind of controversy that moves, excites, and sometimes incites the field. The study of Daminggong underscores the fact that the study of old buildings in China is dynamic.
The next stages of the book involved checking of my new manuscript by Alexandra Harrer, my checking of her queries, returning the manuscript to her with my further emendations and questions, and again consultations with colleagues in China. By that point a third version of the text, one that was significantly shorter than the original, was produced. I had also limited Fu’s drawings to about 120, our target number, and labeled them in English. We also had a glossary of thousands of Chinese architectural terms. We knew at every stage how important the glossary would be. It went through more revisions and consultations with colleagues than the manuscript. At one time we included phrases that were not directly related to architecture but for which we anticipated a Chinese reader might want to know why the English read as it did. Most instances of this last kind of entry have since been eliminated because, in the end, this is a book about Chinese architecture for a non-Chinese reader, not a scholarly, word-for-word translation of a scholar’s essays.
The questions of complete translation, notes, and glossary also were raised by two external readers to whom we owe tremendous thanks. Both, I am certain, have read all the essays here in Fu’s original form and read both Chinese and English fluently. Like endnotes, the glossary was discussed in each conversation I had with editors at Princeton University Press. In the end, we decided not to include an English-Chinese glossary, primarily for two reasons. First, although we anticipate that the glossary will have stand-alone use for anyone reading Chinese architectural material in Chinese, it is far from complete. With just a few exceptions, we have included only the terms that occur in Fu’s essays and that we have used at least one time in pinyin Romanization in our translation. Second, we often offer an explanation for a term as well as a one- or two-word definition. Many of the Chinese terms do not lend themselves to direct translation, nor would it be accurate to use our English single-word translation without additional lengthy explanations about why something is and sometimes is not the accepted name of the term through the course of Western architectural history.
Finally, we have eliminated characters from the text so that someone with no knowledge of Chinese is not distracted by what would sometimes be a very high level of frequency on a given page. We have added the Chinese terms in Romanization after the English translation at the first usage, and sometimes later in the book. Later inclusions are because a term used earlier, whether in the same essay or in a different one, is crucial and there is no assumption that every essay is read or that the book is read in sequence, or in some cases that a reader will remember it from thirty pages earlier in the same essay. Finally, we have included in the glossary both complete and simplified forms of characters. Works from the 1950s onward, and thus Fu Xinian’s original essays, generally are in simplified characters. Yet the original sources of his terminology, whether in Classical or modern Chinese, are usually in complete-form characters.
Alexandra Harrer and I look forward to correspondence with readers who have questions about anything that follows. All editorial decisions have been mine.
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                	Five Dynasties

              

              
                	
                	Later Liang 907–923

              

              
                	
                	Later Tang 923–936

              

              
                	
                	Later Jin 936–947

              

              
                	
                	Later Han 947–950

              

              
                	
                	Later Zhou 951–960

              

              
                	902–979

                	Ten Kingdoms

              

              
                	
                	Wu 902–937

              

              
                	
                	Wu-Yue 902–978

              

              
                	
                	Jingnan or Nanping 907–924

              

              
                	
                	Shu 907–925

              

              
                	
                	Southern Han 907–971

              

              
                	
                	Min 909–945

              

              
                	
                	Chu 927–951

              

              
                	
                	Later Shu 935–965

              

              
                	
                	Southern Tang 937–978

              

              
                	
                	Northern Han 951–979

              

              
                	907–1125

                	Liao Dynasty

              

              
                	960–1279

                	Song Dynasty

              

              
                	
                	Northern Song 960–1127

              

              
                	
                	Southern Song 1127–1279

              

              
                	1038–1227

                	Western Xia Dynasty

              

              
                	1115–1234

                	Jin Dynasty

              

              
                	1271–1368

                	Yuan Dynasty

              

              
                	1368–1644

                	Ming Dynasty

              

              
                	1644–1911

                	Qing Dynasty
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BIOGRAPHY OF FU XINIAN 傅熹年
Fu Xinian was born in January 1933 into a highly educated family who traced its origins to the town of Jiang’an in Sichuan province. In middle school, Fu came across articles by Liang Sicheng (1901–1972) about Chinese architecture and the city of Beijing. He was immediately drawn to this field that seemed to him, even in his youth, to be the perfect union of traditional China and contemporary society. Not only did that decision more than seventy years ago shape the direction of Fu Xinian’s life, his unparalleled study of Chinese architecture molded a field of research for more than sixty years.
In 1951 Fu passed the entrance exam for the Department (now School) of Architecture at Tsinghua (Qinghua) University. During his four years there, he majored in industrial building. In March 1956 he began to work in the Architecture Division of the Construction and Building Research Institute of the Chinese Academy of Sciences in Harbin, in Heilongjiang province of far northeastern China.
In September of that year Fu was sent back to the Department of Architecture at Tsinghua, where he worked under the supervision of Liang Sicheng as a trainee in the Architectural History and Theory Research Center. This allowed him to fulfill the dream of his youth, to study traditional Chinese architecture under the man whose writings had led him to his career path. In spring 1957 Fu became Liang’s assistant. For his first project, “The Architectural History of the Last Hundred Years of Beijing,” Fu’s job was to collect relevant literature and documents, to take photographs and measurements of buildings, and to draw architectural plans. One of the high points for Fu was the opportunity to report his findings directly to Liang. Wang Qiming (1929–), then a doctoral candidate under Liang, also participated in this project.
In early 1958 Tsinghua University closed its Architectural History and Theory Research Institute, and the staff members who had come to Beijing from the Harbin branch of the Chinese Academy of Sciences were transferred to the Chinese Architectural Theory and History Research Institute at the Architectural Technology Research Center (today China Architecture and Design Research Group), which was attached to the Ministry of Works. Following the Anti-Rightist Movement, Fu was falsely accused of having been a right-wing supporter during his time at the Department of Architecture at Tsinghua. Beginning in 1959 he was reeducated at a labor farm associated with the Ministry of Works. During this period he managed to read the twenty-four-volume (more than two million characters) Zizhi tongjian (Comprehensive mirror to aid in government, 1086), the magisterial history of China. In October 1960 Fu was allowed to return to the Architectural Theory and History Research Institute.
Beginning in 1961 Fu Xinian participated in a survey of folk houses in Zhejiang province that was published in Chinese as Zhejiang minju. Wang Qiming and Shang Kuo, Fu’s former classmates at Tsinghua, were in charge of the project. The photos of the largely dilapidated folk houses were not as impressive as sketches of them in pen and ink or survey plans, which ended up being the methods of presentation. The project continued into 1963. In the same year they took the project into the adjacent province of Fujian. It was terminated during the Four Cleanups Movement in 1964. However, the Zhejiang and Fujian surveys had enabled Fu to deepen his knowledge of vernacular architecture, and the large number of hand-drawn sketches and maps provided an opportunity to improve his ability to draw. Since he had first c0me across his mentor’s pencil sketches in the 1940s, Fu had been inspired by Liang Sicheng’s masterful ability to draw. Masterful draftsmanship became a signature trait of all Fu’s work from this point on. This unique ability to present what is most important about a building in an ink design, including an unequaled reliability to accurately render a theoretical reconstruction, is as powerful as Fu Xinian’s understanding and perception of how to write Chinese architectural history. Fu’s drawings, like those of his teachers Liang Sicheng and Liu Dunzhen (1897–1968), continue to dominate Chinese architectural publications in China. We have decided to illustrate this book exclusively with Fu’s ink work so that it not only transmits his understanding of the field as it has been offered to students in China but also adds a level of understanding unique in Fu’s Chinese writings.
Also beginning early in 1963, Fu Xinian, Wang Shiren (1934–), and Yang Naiji (1934–) took part in Liu Dunzhen’s compilation project Zhongguo gudai jianzhushi (History of Chinese traditional architecture), a survey history whose subsequent editions are still used in introductory courses. Fu’s main tasks were to draw plans, review and check research material, and add notes and annotations. Because of the scarcity of extant pre-Song (960–1279) buildings, Liu also asked Fu to study important sites whose architecture was known to have been lost, and to make reconstruction drawings as references for this project that from its inception was conceived as the presentation of the Chinese architectural canon in the 1960s. It distinguished itself from Liang Sicheng’s and Liu Dunzhen’s work of the 1930s and 1940s because nearly fifteen years of government-sponsored excavation were incorporated into it. Important buildings investigated for this project by Fu Xinian were Linde Hall, Hanyuan Hall, Xuanwu Gate, and Chongxuan Gate of the Tang palace complex Daminggong, a site still under investigation and reconstruction in the 2010s and the subject of an essay here.
The project was an opportunity for Fu to work directly under Liu Dunzhen. Liu began by showing the young researcher his collated manuscript of the Forbidden City edition of the twelfth-century architectural manual Yingzao fashi (Building standards), the basis for understanding the Chinese construction system since the twelfth century and some earlier aspects of the tradition. Liu was moved by the work of this young researcher who beyond college and one subsequent year at Tsinghua had been largely self-taught. Liu offered Fu some of his own research materials and took him under his wing. The unique insights of Liu’s ten years of education and work in Japan, the skill and patience for which his teaching had been recognized since his return to China in 1922, and his high expectations for his students gave Fu insights into the field of architectural history, profession of architecture, historic preservation, and fieldwork that had not been part of his previous experiences.
In early 1965, when the Four Cleanups Movement had ended, the History Research Institute decided to close the Architectural Research Institute. Most staff members were sent outside Beijing. The two directors, Liang Sicheng and Liu Dunzhen, were embroiled in their own political struggles and thus unable to prevent this. Fortunately they proposed keeping the books and retaining the field and research notes from its years of operation, and they raised the possibility that some members of their staff would be permitted to pursue their profession. Fu Xinian was one of the staff whose careers they attempted to save. He was allowed to stay in Beijing and was sent on temporary assignment to Wenwu (Cultural Relics) Press, still today the premier publisher of Chinese books and periodicals relevant to material remains. At Wenwu Press, Fu worked under the guidance of Chen Mingda (1914–1997), a man trained as an assistant by Liang Sicheng. Born after Liang and Liu and before Fu, Chen did not have the opportunity for a formal university education. As a result his working style is sometimes described as down-to-earth, but his precision as an excavator and theoretical reconstructor, and his almost unmatched ability to rigorously read and analyze classical documents, including Yingzao fashi, combined with his ability as a carpenter-builder offered the collaboration with Fu those few, practical aspects of the profession of Chinese architectural historian that Liang and Liu did not possess.
Upon the onset of the Cultural Revolution in 1966, Fu Xinian worked as a plumber for three years. In 1970 he was assigned to a labor camp known as the May Seventh Cadre School, where he became a technician in the Fifth Engineering Company of the Seventh Construction Bureau run by Tianshui Construction Commission of Gansu province. Anytime he was not working, Fu studied Yingzao fashi. Much of his analytical research and many of his schematic drawings published from the late 1970s onward were completed during this period. In 1971, still a period of high intensity in the Cultural Revolution, the Cultural Relics Bureau decided to perform maintenance and repair work on the Maijishan Grottoes, located just outside Tianshui. Fu Xinian was temporarily assigned to surveying and mapping. He seized this opportunity. If it was not clear to Fu initially, his work measuring and sketching every significant cave, exterior and interior, including sculpture and murals, was a turning point in his own career and the future study of Chinese architecture. Having not drawn for several years, Fu Xinian regained his skill at the age of thirty-eight at a site that thereafter became the most important one for documentation of wooden building styles before the earliest extant wooden structure, dated to 782. Like the work on Daminggong mentioned above, Fu’s seminal article on Maijishan is translated here. Also like Daminggong, through the subsequent centuries Maijishan has remained one of the most important sites for the study of Chinese architecture.
In the summer of 1972 Fu Xinian was transferred back to Beijing to help prepare for an exhibition that was to travel abroad. His work included drawing ground plans. Thereupon he was allowed to return to his original profession. Fu’s drawings for the exhibition included reconstructions of historical sites based on excavation plans, including the Yuan-period mansion Houyingfang in Beijing and the above-mentioned Hanyuan Hall at the Daming palace complex in Xi’an. Articles written about Hanyuan Hall became the first papers published under Fu’s own name after the Anti-Rightist Campaign of the late 1960s to 1970s.
In 1972 the Construction Commission of the State Council of the Architectural Technology Research Center resumed the study of architectural history. Liu Dunzhen and Chen Mingda, both senior to Fu, returned to their previous positions under the leadership of Liu Xiangzhen (1922–2002). Liu and several staff members hoped that Fu would be able to return to work also. Despite the personal approval of Yuan Jingshen (1919–), director of the institute, their request was denied because Fu was identified as a former “rightist.” In early 1975, during a report to comrade Gu Mu (1914–2009), then vice president of China, entitled “The Commenting on Confucianism and Criticizing Legalism (Movement),” Yuan Jingshen and several other participants at a meeting on this document raised to Gu the topic of Fu’s return. The request was approved. In March 1975 Fu Xinian returned to his old job and thereupon was able to officially continue his study of architectural history.
After resuming his work at the Architectural Technology Research Center, Fu participated in the compilation of several of the most seminal publications in Chinese architectural history. It was a time of frenzy, momentum, and elation for a field that had lain dormant and might have disappeared or been pushed aside by the practical concerns of a nation in the process of reconstructing so many of its buildings. The research of men like Fu Xinian during years of forced labor meant that his office was poised to produce works such as the architecture volume of Zhongguo dabaike quanshu (Encyclopedia Sinica) and Beijing gujianzhu (Premodern architecture in Beijing). Fu also focused on several specific topics that had been left aside, such as the survey of extant Song-Yuan architecture in Fujian, Zhejiang, and Jiangsu that had begun in 1961–1963. During this period of research on southeastern Chinese architecture, Fu learned that the Japanese “Great Buddha style” and “Zen style” of construction had originated from regional styles in use in southeastern China during the Song and Yuan periods. Fu’s work on this subject also is represented by one of the essays translated here. Fu in addition did his pathbreaking work on the Jin dynasty murals at Yanshan Monastery in northern Shanxi, dated 1153, in which he associated specific paintings of buildings with halls of the imperial city. That long, technical study was deemed too specific for inclusion here, but Fu’s ability to use paintings of architecture to elucidate and reconstruct actual buildings is represented by the shorter essay about Wang Ximeng’s painting. Fu also fulfilled a personal commitment at this time. He prepared for publication unpublished manuscripts of his father, Fu Zhongmo (1905–1974), and his grandfather, Fu Zengxiang (1872–1949). Zhongmo had been a specialist in ancient jade, and Zengxiang, a scholar and official at the Qing court, was the director of the library in the Forbidden City. This family history of course had been a factor in Fu Xinian’s situation in the 1960s and 1970s. Upon completing the publications relevant to his ancestors in the early 1990s, Fu Xinian was able to dedicate the rest of his life to Chinese architectural history.
Fu’s focus during the early 1990s was threefold: First, he conducted extensive research on Chinese architecture from the period of the Three Kingdoms through the Five Dynasties (220–960), the time frame of his volume of the five-volume Zhongguo gudai jianzhu shi (History of premodern Chinese architecture). Second, Fu began to look at the development of the field of Chinese architectural history during the seventy-year period that began with the return of Liu Dunzhen and Liang Sicheng to China. He asked himself what aspects of the design of a city, a building cluster, or even a single building could be considered formative or typical of the Chinese building tradition; and how social and human factors influenced architecture. Third, Fu turned to the two texts that were most influential in the history of Chinese architecture, Yingzao fashi and the eighteenth-century Gongcheng zuofa (Engineering methods), studying their complex and often terse semantics in detail. One essay in this book represents that work.
Fu also began a new kind of study of Beijing at this time. He began by making a 1:500-scale map of Beijing. Through this complicated exercise Fu first discovered that the width (east-west dimension) of the city in imperial times equaled 9 times that of the Forbidden City, and the north-south length was 5.5 times that of the Forbidden City. Fu then mapped the city on a coordinate grid. He realized that the grid lines coincided with many of the current vertical and horizontal roads or at least were very close to them. This suggested that the base dimensions of individual palace complexes in the Forbidden City had a numerical relationship with the layout of the larger capital around them. Extending this research to state altars (such as the Altar [Temple] of Heaven), he discovered that inside the Forbidden City, every main palace complex used the area dimensions of the Inner Court’s principal building cluster, the Two Back Halls (Houlianggong), as its module, and the Altar of Heaven complex built in the early Ming period used the area dimensions of the high earthen platform beneath its main structure, Great Sacrifice Hall (Dasidian), as the module. This research confirmed not only that there was an individual Chinese building module, as is documented and had long been understood through study of Yingzao fashi, but also that the concept of modularity as the basis for Chinese construction extended to building units as large as cities. Fu next discovered that the placement of individual buildings within a group is plotted so that the main building is almost always in the geometrical center of the entire plan of a building complex or a city. The explanations of plotting according to centrality and modularity in imperial cities and for altars in Beijing are the subjects of two essays here.
Next, based on the data retrieved from this comprehensive and accurate mapping of Beijing, in which Zhang Bo (1911–1999) aided, Fu discovered that each architectural complex aligned with Beijing’s main north-south or east-west axis was built on a modular grid with fixed dimensions for certain building units. For example, the variously sized architectural compounds in the Forbidden City such as the Ancestral Temple and the Altars to Soil and Grain were based on modules and planned on square grids with units of 10, 5, or 3 zhang (one zhang = 3.184 meters in the Ming dynasty).
From here Fu Xinian turned to research on the technical rules that were applied to capital city planning and large-scale architectural layout in the Ming-Qing period more generally. He also investigated extant Tang and Song architecture to see if the same kind of modular bases could be applied. He confirmed that in spite of differences in construction, worse states of preservation, and many fewer extant buildings, a modular basis was behind the architecture of important buildings and imperial cities as early as the Tang dynasty.
During this investigation Fu also discovered that proportional relationships had been used for the sectional elevation of individual buildings. He found that until the Song dynasty, the vertical rise of the roof of a four-rafter building (and, in the case of buildings deeper than four rafters, the height of the middle roof purlins) measured twice the height of the lower eaves columns, whereas by the Yuan dynasty, the vertical rise of the roof of a six-rafter building (and, in the case of buildings deeper than six rafters, the height of the upper roof purlins) measured twice the height of the lower eaves columns. Most extant buildings match these ratios or are very close to them. By drawing elevation diagrams, Fu further noticed that the total building width was almost always a multiple of the height of the lower eaves columns. This showed the decisive role the lower eaves column height played in sectional and elevation design: it was in essence an expanded design module.
Based on these new findings, Fu widened the scope of his research and launched a project entitled “Zhongguo Gudai Chengshi Guihua, Jianzhuqun Buju ji Jianzhu Sheji Fangfa Yanjiu” (Research methods for Chinese traditional city planning, architectural cluster layout, and building design), which was published in 2001 as a two-volume work under the same title. His research demonstrated that by the sixth century, if not earlier, a continuously advancing system of design methods took shape based on basic and expanded modules and a modular grid to determine the plan, layout, and design of buildings, building units, and imperial cities. Pushing this research further, Fu sought relations between the formation of typical architectural features and underlying patterns and human factors. He defined human factors as classical thought, ethical (Confucian) concepts, the ritual system, folk traditions, and religion.
Ideas that came into Fu’s writing in the late 1990s and early 2000s included that the capital city used the area of the palace-city as its module; the variously sized palace compounds inside the administrative-city of the capital used the area of the emperor’s residential palace as their module; and thus architecture demonstrated that the emperor was the supreme ruler and all under Heaven was under his control. Or, positioning of the main building of a palace compound in the geometric center is a good example of the concept of zezhong (the ubiquitous preference for centrality of the kingdom in writings of China’s Classical age [first millennium BCE]). Or, not only did palace compounds of different ranks and scales use modular grids of varying unit sizes, but in addition the sizes reflected the strict hierarchy of Chinese society. This kind of thinking pervades writing about Chinese architecture today, but for those who had tried to preserve scholarly research in the 1960s and first part of the 1970s, the association between construction and social values of China’s Classical age was “revolutionary.” When Fu Xinian sought support from China’s National Science Foundation to pursue this kind of research agenda, he was not successful. Much later in his career he returned to these topics.
Reflecting on his more than sixty years of research, Fu Xinian writes that architectural history is a branch of learning that requires wide-ranging textual research as well as on-site investigation, and that it is best accomplished by collaboration not only with one’s colleagues but also with scholarship of China’s past. Still hard at work at age eighty-three when he was interviewed for this introduction, Fu Xinian modestly said that among the most auspicious circumstances of his career were the opportunites to know and work with China’s First Generation, including, of course, Liang Sicheng and Liu Dunzhen. The editor, the translator, and many other architectural historians of China have been privileged to experience Fu Xinian’s tutelage in the same way. It is our hope that this book will bring this man’s unique understanding of Chinese architecture and equally unique ability to communicate three-quarters of a century of research and knowledge about it to a far broader audience. Thereby Fu Xinian’s legacy will be the next crucial stage in opening a field for which research on the highest level until now has been locked except for the few who are able to read the scholarship of Fu Xinian and others in Chinese and the Classical texts behind it.





  
    
      [image: image]

      Traditional

      Chinese Architecture

    

  




ONE
[image: image]
Representations of Architecture on Vessels of the Warring States Period
The period of the Warring States takes its name from seven major and some dozen additional polities that vied for power between 475 and 221 BCE when they were unified by China’s First Emperor, Shi Huangdi, who established the Qin dynasty in 221. Each state or kingdom had its own ruler and its own capital. Bronze casting had emerged in China in the second millennium BCE. In the Warring States period, bronze and iron were crucial for weapons and other elements of warfare, but these were only a tiny portion of bronze objects in use at the time. In the Warring States period, most ritual bronzes were decorated, often with narrative scenes, and architecture frequently is the backdrop for those scenes. From this period when monumental architecture survives only in the form of tombs and excavation sites, the representations on bronze vessels are some of the earliest evidence of Chinese architecture.


Ancient texts tell of prosperous Warring States capitals and their beautiful palaces. Many ruins of fortified cities and high-rising building foundations from the period are extant, and their vast dimensions are consistent with historical records. However, most Warring States buildings combined earth and wood, so that it was almost impossible for them to survive the continuous warfare of the period or later natural destruction. None survives today.
A great number of large-scale architectural sites from the Warring States period have been excavated. Many are characterized by high foundations for multistory buildings; others clearly were single-story. The ruins allow us to understand certain aspects of building technology, particularly the feature known as taixie (high platform), whereby a wooden frame was built around an earthen core to provide support from underground for a tall structure. But excavation sites do not tell us what buildings looked like. However, bronze vessels with representations of architecture on them were discovered at some of the excavation sites. The combined study of their visual imagery with on-site information provides important clues about Warring States architecture. This essay is a discussion and comparative analysis of eleven bronze vessels that offer important information about Chinese architecture of the fifth through third centuries BCE.
Representations of Architecture on Warring
States Bronze Vessels
Images of architecture are represented in bronze in the Shang (ca. 1600–1046) and Western Zhou (1046–770) dynasties and in larger numbers in the Warring States period. They are categorized here according to the technique used in the representation: mozhu (molding and casting), qiancuo (inlaying), zanzao (engraving), and kehua (incising). The first two techniques are quite simple; the latter two are more sophisticated.
MOLDED AND CAST IMAGES
Two examples are especially important. The first is a wine vessel with a scene of food offering in the Palace Museum, Taibei (fig. 1.1). A two-story building stands on a platform made of stone blocks or timber joists on the outer sides and vertical columns of stone or wood evenly spaced between them, dividing the platform into twelve small compartments. Wooden balustrades approached by steps are on the sides. The first story of the building has three columns that form two bays. The upper parts of the columns bulge outward, suggesting the use of cap-blocks (ludou); longitudinal lintels (mei) are installed above, and further above are crossbeams or transverse floor joists (diban longgu) that, in turn, carry the longitudinal floor joists (dimianfang) and floor planks. Sloping “waist eaves” (yaoyan) project from all four sides of the building, and above are the balustrades of the second story. This upper story has columns only under the eaves on the front and rear sides. Cap-blocks are indicated at the column tops. The image abruptly ends here, and the roof is not depicted. The first and second stories of the building each have two entries: two double-shutter doors at the lower level and a single- and a double-shutter door at the upper level. On both floors, some people offer food whereas others are seated and drink. As a whole, the image illustrates a two-story timber frame building erected atop a platform with waist eaves installed at the top of the lower floor. The design probably corresponds to a wooden framework erected around a rammed-earth core to prevent the building from falling down. The doors probably were made of stiles (biankuang, vertical frame members), rails (motou, horizontal frame members), and panels in between.
The second bronze wine vessel has scenes of feasting and hunting. The upper part of the vessel’s surface is divided into two pictorial panels, each of which has one building, divided by a decorative panel (fig. 1.2). The upper panel illustrates an architectural framework for ritual archery and mulberry picking. The building where the archery takes place is small and directly on flat ground. It has two eaves columns with cap-blocks and brackets or braces to support the roof. Single incisions indicate that the roof has a central flat top framed by downward-sloping eaves.
[image: 1.1. Food offering and other activities cast into bronze wine vessel ( ), Warring States period. National Palace Museum, Taibei.]
1.1. Food offering and other activities cast into bronze wine vessel (hu), Warring States period. National Palace Museum, Taibei.


[image: 1.2. Detail of cast decoration on bronze   showing two pictorial planes of decoration. Excavation site unknown; whereabouts unknown.]
1.2. Detail of cast decoration on bronze hu showing two pictorial planes of decoration. Excavation site unknown; whereabouts unknown.


The lower panel is backdrop for a feast, probably a ceremonial celebration. It takes place in a building elevated on a high platform. A long flight of stairs leads to the platform on top of which one figure hunts and those in the center of the hall offer wine in a horn cup. A tray with wine vessels is next to them. The building above has only two eaves columns (only one of which is shown in the drawing) crowned with brackets parallel to the wall plane and straight wooden strips that join two pieces of purlins together (timu) to uphold the roof. The roof has diagonally sloping eaves at the front, back, and two sides with a flat top in the center. Under the platform musicians play drums and bells are suspended. A figure on the staircase that leads to the first floor probably holds a spear. In addition to the buildings represented, this vessel is important because it has a very early example of a building elevation.

INLAID IMAGES
Again we look at two examples. One is in the Palace Museum, Beijing. The second is the most famous example of a Warring States period bronze vessel with pictorial planes on which architecture is represented. It was excavated in Chengdu, Sichuan province, in 1965 and is in the Sichuan Provincial Museum in Chengdu. Like the vessels discussed above, it is of the type hu, used for wine. Five details of architecture on the two vessels are shown in figure 1.3.
The vessel now in the Palace Museum (figs. 1.3-1, -2) has a scene of feasting and a smaller one for ritual archery. Both have foundation platforms shown as two thin horizontal bands of rectangles. Bronze vessels, perhaps of the type known as ding that can be supported by three or four legs, are shown to the right below the platform. Chimes are set up to their left, and bells are farther left. The instruments may be jade or bronze and are supported on wooden frames. The building above is one story. Columns are positioned under the eaves but not inside. The pillars support two differently sized rectangles that form a trapezoidal shape that denotes cap-blocks with brackets or timu to support the roof above. The roof has four downward-sloping sides with a flat top that consists of two thin horizontal bands of rectangles probably intended to show the wooden roof frame. Inside the hall a figure pours wine from a hu into a drinking vessel and another figure offers wine to yet another one; two human figures standing under the eaves on each side are about to enter the hall. The drinking vessels are shown in cross-section so that the viewer sees the level to which they are filled (fig. 1.3-1). The architecture for the ritual shooting also has bracket clusters atop columns and a roof with overhanging eaves (fig. 1.3-2).
[image: 1.3. Representations of architecture inlaid into bronze  . Nos. 1 and 2 from a vessel in the Palace Museum, Beijing. Nos. 3–5 from a vessel in Sichuan Provincial Museum, Chengdu.]
1.3. Representations of architecture inlaid into bronze hu. Nos. 1 and 2 from a vessel in the Palace Museum, Beijing. Nos. 3–5 from a vessel in Sichuan Provincial Museum, Chengdu.


Three buildings are shown on the vessel unearthed from a tomb in Baihuatan, Chengdu: one for feasting and two for ritual shooting (fig. 1.3-3 through -5). The banquet hall has two stories. Bracket sets on top of eaves columns support the upper story. Two thin horizontal bands denote the floor above the columns. The second story also has only eaves columns. Single-step bracket sets are on top of them. On this second floor, vessels are on stands. A figure holding a spear stands under one eave and a figure on the other side holds a sword. On the lower floor, bells and chimes are played. The buildings with scenes of ritual shooting have only eaves columns to support the roof; one of them has column-top bracket sets. The roofs of all the buildings have flat tops framed by downward-sloping eaves. The curved line on the lower level of figure 1.3-5 designates a structure within the larger building, perhaps something like a tent.

ENGRAVED IMAGES
An oval-shaped bronze cup from the Warring States period in the Shanghai Museum has three images of architecture, two inside and one on the outside. They were engraved with a small chisel and contain dashed lines. The two buildings on the inner surface, one of feasting and the other of ritual shooting, have many similarities (figs. 1.4, 1.5). Each is raised on a flat timber-frame platform supported by wooden columns that anticipate the pingzuo (timber substructure) of later periods. The architecture of the feasting scene is better preserved: below the core building is the flat platform that is supported by eaves columns and one interior column to support the ground floor. The top of the floor is covered by two horizontal bands of rectangles, with the only difference from the previous examples being that here every other rectangle is filled with diagonal lines. On the left and right sides of the platform are stairs with six steps, each leading to the hall on top. This hall has only two eaves columns, no interior columns, and the columns bulge outward to the left and right sides at the top, indicating the use of brackets or timu to support the roof above. The roof consists of downward-sloping sides with a flat top in the center. The flat section is shown as two bands of rectangles in which empty areas alternate with diagonally hatched areas; the same design is used to represent floor construction. The sloping eaves are filled with diagonal lines. Rectangular cells clustered into an L-shape under the eaves may denote the balustrade. Two bronze vases are inside the hall, and a tripod is under one eave. Figures serve food and wine. A frame for hanging bells is set up on the right platform next to a drum with a bird-shaped frame; people dance to the music. Trees are visible on the left of the platform, where someone shoots birds with a bow and arrow (fig. 1.4). The building for archery ritual also stands on a flat platform supported by columns on both sides, but in contrast to figure 1.4, there are only exterior columns (fig. 1.5). Here, too, the floor is shown as two bands of rectangles where empty areas alternate with diagonally hatched areas. The hall proper has only two eaves columns. Although the part above them is not clear, we discern two bands of rectangles and assume, since they are like the ones in figure 1.4, they are of the same form and construction. Rectangular cells clustered into the stepped form of an L-shape are depicted under the eaves and denote the balustrade; but here their lower edges are level with the floor slabs, not higher as in the previous image. Vessels are set up inside the hall. In the central bay, wine is poured into one with a ladle. On either side, kneeling figures offer wine. Stairs on both sides of the platform lead to the top. To the right, two bowmen are about to climb the stairs. A large bronze vessel stands on the ground to the left of the platform. Here, too, a figure ladles out food while another one holds a vessel in both hands to receive it. A third figure carries another vessel and will ascend the steps to offer food.
[image: 1.4. Engraved image of feasting, inside of bronze cup. Shanghai Museum.]
1.4. Engraved image of feasting, inside of bronze cup. Shanghai Museum.


[image: 1.5. Engraved image of ritual shooting, inside of bronze cup. Shanghai Museum.]
1.5. Engraved image of ritual shooting, inside of bronze cup. Shanghai Museum.


The third image is engraved onto the outer surface of the cup. A low pingzuo comprises three rows of short columns, each indicated by a short column on the front (fig. 1.6). They uphold the flat platform floor that consists of two horizontal bands of rectangles. Atop are a large hall with two interior columns to bear the load of the flat roof and two exterior columns to support the downward-sloping eaves. Two bands of rectangles represent the flat roof, but in contrast to the engravings on the inner surface, in this image the two rows of rectangles, for the floor and the roof, are not aligned with each other. Furthermore, the sloping eaves display roof tiles in rows. Structural members like brackets or timu are placed on top of the eaves and interior columns. Zigzag stairs and L-shaped balustrades are on the left and right sides of the hall. A figure sits inside the hall drinking, and three other figures offer wine and food. A long table and two wine vessels are at the foot of the right staircase, where a figure spoons out wine into another vessel. A large vessel and four figures holding smaller vessels are on the opposite side.
There are many similarities in the representations of architecture in these three images on the vessel in the Shanghai Museum. A wooden pingzuo—be it high or low—is placed below the building proper, whose floor is upheld by the pingzuo columns. The hall itself has exterior columns and sometimes also has interior columns. The column shafts are decorated with a repeating cross-hatch pattern. Bracket sets or timu are mounted on the column tops. The roof consists of a flat top framed by downward-sloping sides. One building has rows of tiles. Balustrades are shown next to the platform edges and are L-shaped. The two images on the inner surface have balustrades that float in the air above the staircases on either side of the platform, which is unusual.
[image: 1.6. Engraved image of feasting, outside of bronze cup. Shanghai Museum.]
1.6. Engraved image of feasting, outside of bronze cup. Shanghai Museum.


Bronze Dish and Mirror from Zhenjiang
A Warring States dish unearthed from an Eastern Zhou tomb in Zhenjiang, Jiangsu province, has two images of buildings with banqueting figures engraved with short, wedge-shaped lines on its inner surface (fig. 1.7). The first building has two stories. Its lower level features two exterior columns and sloping waist-eaves with a flat roof that is depicted as a band of rectangles like the roof of a single-story building. Atop the eaves are T-shaped and L-shaped sections that are filled with diagonal lines to represent the cross-sections of beams. The floor of the upper story is above. A one-bay arcade encloses either side of the second floor of the hall, spanning the distance between two columns. Balustrades are installed at the sides of the outer gallery. Between the two interior columns are beams that bear the weight of the roof. The roof is either hipped or a truncated pyramid. The first-floor eaves are filled with a diagonal hatched-line pattern, and the second-floor roof has widely spaced parallel lines that indicate the rows of roof tiles. As a whole, the structure looks like two single-story buildings on top of each other. A wine vessel in the center of the second floor also is shown in section. Four figures are on the first floor (fig. 1.7-1).
The second image depicts a one-story building with a basement that is supported by two columns with balustrades at the outer sides and stairs to ascend to the main hall. The eaves of the hall are one bay deep, with two columns each that support an additional set of lower eaves. The actual roof starts right above the lower eaves. Parallel lines indicate the roof is made of ceramic tiles in contrast to the lower eaves, which are made with diagonal lines. This is the only example among those examined here of a double-eaves building, as opposed to one with two stories, each with its own set of eaves, known from the Warring States period (fig. 1.7-2).
[image: 1.7. Images of buildings engraved on inside of bronze dish. Excavated in a tomb in Wangjiashan, Jianbi, Zhenjiang, Jiangsu.]
1.7. Images of buildings engraved on inside of bronze dish. Excavated in a tomb in Wangjiashan, Jianbi, Zhenjiang, Jiangsu.


A Warring States mirror also was excavated in an Eastern Zhou tomb in Zhenjiang, Jiangsu. Although it is broken, the two buildings engraved on it with short, wedge-shaped lines are still visible. The first building is the backdrop for ritual shooting that takes place from an elevated room (fig. 1.8). The hall proper stands on a flat plane, but beyond it, the construction method and material are not clear. The foundation could be rammed earth but it also could be timber frame. The thickness of the floor and use of a diagonal grid pattern make a timber frame more likely. L-shaped balustrades are installed at the outer platform sides; and on the left side are stairs to ascend to the platform top. The hall has only exterior columns, one on each side, which bear the load of both the sloping eaves above the exterior galleries and the flat roof in the center. The flat section of the roof is filled with a diagonal grid pattern, the same one used to represent the floor. The upper parts of the eaves columns bulge outward, suggesting the use of cap-blocks or brackets. A table with bronze vessels on it is placed in the center of the hall, and other vessels are on the floor. Two figures on the right draw bows. To the left is another flat platform beneath which a sunju, a wooden frame for hanging musical stones, is suspended.
Only a fragment survives from the second scene. It depicts the left corner of a building with two levels: the ground floor with thick walls carries the floor of the upper story; balustrades are installed on both sides in the form of L-shaped brick parapets. Both the floor slabs and the flat roof of the hall proper are filled with a diagonal grid pattern, thereby denoting a similar construction method. The sloping roof eaves, by contrast, are filled with a dense, diagonal, hatched-line pattern without further specifying roof tile rows. The building differs from the one described above only in that the ground floor articulates the use of thick outer walls.
[image: 1.8. Image of building, feasting, and hunting engraved on bronze mirror. Excavated in tomb in Zhenjiang, Jiangsu.]
1.8. Image of building, feasting, and hunting engraved on bronze mirror. Excavated in tomb in Zhenjiang, Jiangsu.




INCISED IMAGES
A bronze mirror with feasting and hunting scenes was excavated at a Warring States tomb of the state of Wei in Hui county, Henan province (fig. 1.9). The architecture on it is three stories. The lowest level divides into two parts, an inner area and an enclosing corridor. It has eaves columns and interior columns that support the enclosing corridor of the next story, whose floor extends outward in the form of a balcony. The inner area features two columns on either side. Since they are taller than the eaves columns, the floor of the second story is elevated higher than that of the surrounding corridor. This second-floor gallery is two bays wide and has three columns to support sloping eaves. The enclosed inner area comprises five columns: three central columns standing in close proximity to one another and a flanking column on either side. Since the middle of the three central columns stands atop the supporting structure underneath, we assume that the ground floor, or at least the central section of it, consists of rammed earth, and the position of the understructure corresponds to the middle of the earthen platform. As on the first floor, the heights of the five inner columns that uphold the floor of the third story exceed the heights of the eaves columns. Short columns standing atop the sloping second-floor eaves support the edges of the balcony. The surrounding corridor of the third floor is one bay wide and has two columns that uphold sloping eaves. The inner area comprises four columns carrying beams, and above, the main roof of the building, which consists of a straight ridge framed by sloping sides. The roof slant on either side begins at the outermost inner column and extends downward and outward in a continuous line until it connects to the sloping corridor eaves. Probably a hipped roof is intended, but one more complex than portrayed in the previous examples.
The ground floor consists of a rammed-earth core. The architecture is thus of taixie style, a high-platform building supported by a wooden frame and earthen core. The central three columns on the second floor are decorated with a rhombus pattern. This distinguishes them from the other columns in the building, which have incised parallel diagonal lines, and marks them as important structural members. The third floor reveals several small squares that symbolize longitudinal and lateral intersecting floor joists. Since the third-floor balcony projects widely outward, small columns are positioned atop the second-floor gallery roof to support them.
[image: 1.9. Incised image of three-story building on bronze mirror and reconstruction of it. Excavated in Zhaogu, Hui county, Henan.]
1.9. Incised image of three-story building on bronze mirror and reconstruction of it. Excavated in Zhaogu, Hui county, Henan.


A gourd-shaped gilt-bronze vessel from the Warring States period was excavated in Changzhi, Shanxi province. Approximately half of a three-story building is incised on the inner surface; the structure is reconstructed in figure 1.10. The ground story is a main structure with a one-bay corridor. The second story also is enclosed by a single-bay corridor. Three columns support the second level, one of them the central column of the building. The enclosing corridor of the third floor is also one bay wide with two columns and sloping eaves. The enclosed inner area uses two columns to support the beams and joists that uphold the roof. A horizontal line denotes the principal ridge of the roof; it is framed by sloping sides. The slant on either side begins outside each of the two columns and forms a continuous line with the sloping corridor eaves. The roof is either hipped or flat. The third-floor construction extends beyond the exterior eaves in the form of a balcony with a balustrade mounted along its outer side, the load of its balcony resting on the second-floor corridor. The heads of the columns throughout the building bulge widely outward, suggesting the use of cap-blocks and brackets. The floor of the second level is depicted by a single line. Based on images discussed above, we assume the ground floor is made of rammed earth; and the surface of this earthen platform forms the floor of the story above it. The third floor is thick and comprises several small squares that stand for floor joists, so we know the floor is wooden. The roof atop the third floor is carved with parallel lines denoting rows of ceramic tiles. Outside the balustrade on either side of the third-floor balcony is a long, oblique line along which a figure walks. This might be a sloping pathway to the third floor.
[image: 1.10. Reconstruction of incised image of two-story structure on gourd-shaped bronze vessel. Excavated in Changzhi, Shanxi.]
1.10. Reconstruction of incised image of two-story structure on gourd-shaped bronze vessel. Excavated in Changzhi, Shanxi.


[image: 1.11. Incised image of two-story building on bronze vessel ( ) and reconstruction of it ( ). Excavated in Liuhe, Jiangsu.]
1.11. Incised image of two-story building on bronze vessel (above) and reconstruction of it (below). Excavated in Liuhe, Jiangsu.


Only the spout remains from a Warring States vessel found in Liuhe, Jiangsu province. The right half and most of the lower story of a two-story building remain incised on it (fig. 1.11). Parts of two walls on the lower level made from several rectangular blocks, every other one filled with a diagonally hatched line pattern, might be adobe. They are different from columns of the upper story, which have comparatively thinner and completely filled shafts. The floor of the upper story is mounted on the thick walls. Small, diagonally hatched rectangles are positioned between the two lines that denote the thickness of the floor construction; they symbolize the cross-sections of the floor joists. Only two columns carry the sloping eaves of the surrounding corridor and the crossbeams of the inner section. Atop are carved small, diagonally hatched rectangles that denote joists. The roof is either a single-eave hip or a truncated pyramid covered with ceramic tiles, like the roof in figure 1.10. The upper floor extends beyond the corridor on either side, where it forms a balcony with an L-shaped balustrade installed at the outer side. A table is placed in the center of the hall.
Fragments of a bronze vessel from the Warring States period in the Beijing Palace Museum also show architecture. One piece shows the right half of a three-story building. The ground floor uses both exterior and interior columns to support the upper floor, which is thick and filled with a diagonal hatched-line pattern. The second floor uses eaves columns and interior columns to support the third floor, which is depicted as two bands of squares; every other square is filled with diagonal lines. Sloping waist eaves project outward next to the gridded floor. They, too, are filled with diagonal lines. Only one column is visible on the third floor, upholding the roof and its projecting eaves. Each column is depicted differently: with diagonal lines, three or four vertical, parallel double lines, a dense diagonal grid pattern, and a W-shaped pattern. Steps lead from the ground to the second floor, and figures holding a bow and an arrow climb them. Figure 1.12 is the reconstruction in which a second column is added to the third story. The second fragment is very small and reveals only the left side of a multistory building.
[image: 1.12. Reconstruction of three-story building incised on fragment of bronze vessel. Excavation site unknown. Palace Museum, Beijing.]
1.12. Reconstruction of three-story building incised on fragment of bronze vessel. Excavation site unknown. Palace Museum, Beijing.




A Common Visual Language for Architecture
Human activity inside, including bronze vessels on a table or used in offerings, archery, or movement on stairs, occurs with architecture as the backdrop in every building discussed so far. Buildings are represented as elevations, sections, and combinations of sections and elevations. Sectional views are the most frequent. Every roof has a flat top or sides that slope downward. Whether sloping or flat, the roofs are represented by a single line except for one example in which two bands of rectangles denote the flat section of the roof. Even in this simplified version of a cross-sectional view, the importance of the roof and its contour is emphasized.
The roofs of the buildings depicted in figures 1.4–1.6, 1.8, and 1.12 all have flat tops framed by downward-sloping eaves. These roofs, moreover, have a certain thickness; none is shown as a single line. The flat tops either consist of rectangular cells or are filled with a diagonal grid pattern; the same decoration is used for floor construction. The representations are sectional drawings, and they may inform us about the construction process and material. The roofs in figures 1.7, 1.9, 1.10, and 1.11, however, have flat centers and sloping sides in addition to parallel lines that are believed to indicate rows of tiles. The presentation suggests they are frontal elevations. The tile covering below the principal ridge does not reach as far as the cornice; it terminates before it and is bounded by two horizontal lines. The space between the two lines is either completely filled with a diagonally hatched line pattern or interrupted here and there by rectangles that are then also hatched diagonally. And similar to the mode of decoration used for the floor, this also presents as a cross-section. Looking at the interior columns positioned below these lines, the cross-section through the main beam framework of the core area rests on the interior columns. These four images use both the cross-sectional view and the elevation view: the first and second floors are cross-sectional drawings, the eaves and the upper halves of the flat sections are elevation drawings, but the lower halves are again shown in cross-section. Using two different modes of expression within the same image at the same time was an effective means to comply with different requirements for representing human activity and its setting. The artisans used the cross-sectional view to explain the construction of the building and human activity inside. This view overcame the limitations imposed by walls, doors, and windows that would have blocked the view if seen frontally from the exterior. Yet exactly for this reason, it could not capture the building’s outward appearance. The elevation is intended to resolve this shortcoming and, additionally, to make it possible to see human activity outdoors. Elevations were applied to scenes taking place in the open gallery. By these means, complex large-scale architecture was represented in two-dimensional designs on bronze.

Conjectures about Architectural Form in Warring States Images
The architecture depicted in the images includes single-story buildings, two-story buildings, and three-story buildings in taixie style (rammed earth with timber frames).
SUBSTRUCTURE
In the Warring States period, there were three basic methods for erecting a stable substructure: a rammed-earth foundation platform, a rammed-earth wall pier platform, and a raised-floor timber structure (ganlan style).
Foundation Platform
The substructure of the multistory building in figure 1.1 is divided into small rectangular compartments. Specifically one sees a platform made of horizontal timbers to protect the edges of wooden floor planks and of short columns to prevent the structure from collapsing. All five buildings in figure 1.3 show bronze vessels or archery targets in front of the building. Their positions indicate the locations of ground level, thus confirming that the buildings are single-story structures. Their platforms consist of two bands of rectangles. This representation, which is used for floors in some multistory buildings, is probably of mud-brick, the method in use at the late first millennium BCE site Fengchu in Shaanxi province.

Pier Platform
We know the building shown as figure 1.9 is a three-story building because there are pillars beneath the second-floor central columns, and the single-line representation of the first and second floors, in contrast to the third-floor construction, is shown as double lines into which beams and joists are lodged. The core of the ground floor corresponds to a large rammed-earth platform with the central columns of the second floor positioned directly on the platform surface. Based on excavation of the capital of the Yan state in Hebei province and the Mingtang from the Han dynasty in Xi’an, we confirm the depiction as a typical taixie building of the time. It is the same construction depicted in figures 1.10 and 1.11.
Figures 1.4, 1.5, and 1.8 depict single-story structures elevated on high platforms. The solid cores of the stairways leading from either platform side to the top give us a hint about the substructures. From the outside, these platforms look as if they were made of rammed earth. However, the substructures comprise inner columns positioned on either side and sometimes also in the center to support the upper-floor construction. We thus assume that the core is hollow. Such platforms are a combination of rammed-earth and raised-floor (ganlan) construction.
Several sites dated from the Warring States to the Han period reveal buildings with a similar construction. Site no. 4 at Weiyang Palace of the Han dynasty from the second century BCE and the Nine Temples of Wang Mang (ca. 45 BCE–23 CE) from the early first century CE, both in Chang’an, have stone bases for wooden columns, floor joists atop the columns, and wooden planks or adobe bricks above. These are elements of an interior floor raised on stilts. Weiyang Palace site no. 4 is built on a vast, rammed-earth platform. Rooms F4, F5, and F7 contain pits of about 1 m in depth of which the bottom surface was paved with square bricks. Square stone bases were installed on top of the bricks. Spaced more than a meter apart, they formed a square grid. Beams and floor joists were set above the bases in both the longitudinal and lateral directions, and further above was laid the wooden flooring. To prevent the timber framework inside the pit from deteriorating, air holes were drilled into the rammed-earth platform. In room F7, however, the wooden flooring was replaced with two layers of bricks that were laid on top of the floor joists. Then, a straw-mud-clay mixture was added as the bottom layer and covered with fine clay and color wash as the outer layer, thereby achieving a plaster floor (fig. 1.13).
The interior floors of the buildings of the Nine Temples of Wang Mang exceeded the rammed-earth foundation by about 1.4 m and comprised three layers of mud-bricks, each of which was 0.12 cm thick and covered by a straw-mud mixture and color. A fire damaged the flooring. As a result, it has collapsed onto the rammed-earth foundation and become interlaced with a 6–8-cm layer of wooden ash. Looking at the elevation of the original flooring that is still partly visible, the floor construction was probably built in ganlan style and consisted of wooden columns on stilts, beams, and joists, covered with mud-bricks and plaster.
[image: 1.13. Plan of palace site no. 4, Weiyang Palace complex, second century  , Xi’an.]
1.13. Plan of palace site no. 4, Weiyang Palace complex, second century BCE, Xi’an.


From these two examples we know that a floor raised on stilts was made as follows: First, stone bases and short columns were placed on top of a rammed-earth platform, and these columns were independent of the columns of the building proper. Next, lateral and longitudinal floor joists were built. Next, a wooden floor was mounted above, and then sometimes mud-bricks were laid atop and covered with straw-clay to level the surface. Finally, a layer of fine clay was added to smooth the surface. If the building was surrounded by rammed-earth walls or if it was embedded into the rammed-earth platform, then it was necessary to drill ventilation holes that prevented the wooden parts from rotting.
Figures 1.4, 1.5, and 1.8 show a simplified version of this method. The column placement and layout in these images are drawn schematically, depicting only side columns and sometimes a central column as the support for the upper-floor construction. In practice, there must have been more columns, and they must have been placed closer to each other. The floors are carved with two bands of rectangles that denote adobe bricks. The floor joists are omitted. The diagonally hatched stairways on either side of the buildings in figures 1.4 and 1.5 differ from the single-line representation of the steps in figure 1.6 because they are solid and made of rammed earth. Their floor-supporting columns and transverse floor joists are enclosed in the rammed-earth foundation. This matches the method used for rooms F4 and F5 at Weiyang Palace site no. 4 (fig. 1.13).
An L-shaped form is shown above the steps on either side of the building in figures 1.4 and 1.5 as if it hangs in the air. The portions decorated with layered rectangles are used for the interior floors. Thus we assume this component is also made of mud-brick. The L-shaped blocks depicted in figure 1.4 are elevated higher than the floor of the building, whereas the blocks in figure 1.5 are basically level with it. In both images, the outermost edge of each block is level with the lower end of the stairway. The stepped form denotes a mud-brick parapet installed along the outer edges of the platform top.
There are two possible reconstructions of the stairways approaching the platforms: First, the distance between the platform top and the block on either side might be a tunnel at the end of a passageway, so that climbing up the steps, one passes through this opening in order to reach the platform top and enter the building. If so, the substructure should be a square pier platform with vertical walls; the side walls should have doorways leading to a straight flight of stairs dug into the rammed earth, so that, by following this passageway, one will ascend to the platform top. Such design and construction are shown in the reconstruction drawing in figure 1.14-1. Alternatively, a platform may have an open stairwell instead of a tunnel for passage, as shown in figure 1.14-2. Leading from the outer platform edge inward to the platform top, such a stairway would be completely protected by the eaves and thus would contrast with the usual design, where the staircase extends outward from the platform edge. Such a staircase is known as nabi. The first possibility, a square pier platform, seems more likely.
[image: 1.14. Reconstruction of frontal section and alternate versions of building incised on bronze object. Shanghai Museum. 1. Lintel above the main entrance and passage into building via a tunnel with staircase. 2. Entry beyond the outer wall via an open staircase and then   (staircase covered by the roof).]
1.14. Reconstruction of frontal section and alternate versions of building incised on bronze object. Shanghai Museum.
1. Lintel above the main entrance and passage into building via a tunnel with staircase.
2. Entry beyond the outer wall via an open staircase and then nabi (staircase covered by the roof).



Ganlan Platform
The architecture depicted in figure 1.6 resembles that of figures 1.4 and 1.5, but its platform is lower; the steps leading to the platform are represented only by a single line; and the balustrades do not project beyond the platform. A similar structure is reconstructed in figure 1.7-2. The substructure is a well-ventilated space open to the viewer’s gaze. What is shown in figures 1.6 and 1.7-2 is typical for ganlan architecture, with its high-raised floor and open space underneath. The method of elevating the floor, the basic principle of ganlan, is found in the structures of the Nine Temples of Wang Mang and in Weiyang Palace site no. 4. By contrast, in figure 1.7-2, the elevated floor is not enclosed on all four sides by rammed earth (as is the case at the two actual sites); rather, the space beneath and next to that floor is opened up (fig. 1.15-2). Figure 1.15-1 is a hypothetical reconstruction of the architecture depicted in sectional drawing in figure 1.4. The floor is still elevated above ground, but it is enclosed on all sides by rammed earth; from the outside, it thus looks like a pier-platform structure.
[image: 1.15. Reconstructions of buildings shown in line drawings in   and  . 1. Mud-earth foundation supporting wooden frame. 2. Timber frame in   style.]
1.15. Reconstructions of buildings shown in line drawings in figures 1.4 (1) and 1.6 (2).
1. Mud-earth foundation supporting wooden frame.
2. Timber frame in ganlan style.




MULTIPLE LAYERS
The depicted buildings usually contain either two eaves columns or two eaves columns and two interior columns. Either representation indicates an intentional reduction of the column number, probably because the fewer columns open the interior space for illustration of human activities. In the first scenario, buildings have only exterior columns: a column supports the roof at either boundary line of the flat roof section; the eaves as the outward-sloping roof overhang start immediately afterward. This kind of structure is depicted in figures 1.2-1, 1.3, 1.4, and 1.8. These are simplified representations. In practice, such a construction is overgeneralized and impossible. Archaeological sites from the late Neolithic to the Shang and Zhou periods often reveal a great number of small holes under the platform all around it in addition to the regular columns placed on top of the platform. Columns small enough to fit into these holes were used to uphold the eaves’ front ends, and they correspond to an early form of what was later known as eaves lifting columns (qingyanzhu). All the overhanging and deep-projecting roofs depicted in these images should have small columns placed at their outer ends for additional support, but these columns were omitted during graphic simplification because they were not part of the principal structure. In the second scenario, when buildings have exterior and interior columns, the interior columns support the flat roof section, and the two exterior columns uphold the outward-projecting eaves. This, most likely, reflects the actual situation (fig. 1.6).
Columns are always shown standing upright on the interior floor (reaching only from floor to ceiling rather than spanning two or more stories). In ganlan style, the floor is raised on stilts and bridges the empty space below that is void of any supporting columns. Yet structurally, upper-floor columns can be erected only if the lower-floor columns are already well placed according to the requirements for stability and safety, and if the beams and floor joists possess corresponding load-bearing abilities. Extant Liao (907–1125) and Song (960–1279) buildings in which upper-floor columns often stand on top of an exterior platform (pingzuo) and are slightly recessed compared to the lower-floor columns so that the columns’ axes are not aligned follow this method. Representations of buildings on Warring States bronze vessels illustrate the same techniques. Looking at archaeological sites from the Han period, we observe that the floors of buildings at the Nine Temples of Wang Mang are 1.4 m higher than the ground, and at Weiyang Palace site no. 4, the floor of room F17 exceeds the ground by more than 1.35 m; both examples have pillar foundations that would be too large for the small columns of the floor. This suggests that the interior floors were elevated, and beams and joists were put on top of regular columns to form the structural floor framework. This method does not appear in buildings in the Warring States images.
Figures 1.1, 1.7-1, and 1.11 depict two-story buildings. Figures 1.9 and 1.10 depict buildings elevated on high wooden frames with earthen cores (taixie) in which the ground floor provides a stable substructure for the second and third floors. Most floors comprise beams shown in cross-section, as shown in figures 1.1, 1.9, 1.10, and 1.11. The representations indicate that beams and joists were used to build a stable, flat platform on which the next upper level then stands.
Some columns are simply hatched diagonally, whereas others are filled with certain decorative patterns. Figures 1.4, 1.5, 1.7, and 1.9 have triangular pattern grids and figure 1.12 has W-shaped patterns that might symbolize caihua (decorative polychrome painting). Figure 1.8 depicts columns filled with bundled vertical lines, probably bundled bamboo columns (shuzhuzhu). The Warring States representation suggests that this column type is very old. Upper column parts usually bulge outward, indicating bracketing. Ceramic bearing-blocks with one-dimensional or cross-shaped openings or without openings unearthed at Pingshan, the capital of the Zhongshan state, date to the Warring States period. The ones with cross-shaped openings include both bearing-blocks as well as cap-blocks. The square dragon-and-phoenix table from the tomb of King Cuo, ruler of the Zhongshan kingdom, that features an orderly arrangement of bearing-blocks (dou), bracket-arms (gong), and dwarf columns (shuzhu) also dates to this period. By the mid- and late Warring States period it was possible to arrange brackets and timu crosswise on top of columns, cap-blocks, and end-blocks (sandou) to provide support for the beam framework and the roof eaves. However, the images on the bronze vessels portray simpler structures: only cap-blocks, no bracket sets, are shown.

ROOFS
Roofs are usually depicted with flat tops framed by downward-sloping sides. They are shown in cross-section and elevation (fig. 1.16).
Flat-topped roofs with downward-sloping sides are filled with either two bands of rectangular cells or a diagonal grid pattern. The graphic representations of the flat roof and the floor construction of buildings often match. One thus assumes that their construction methods matched. If they did, the construction process would have been to mount beams on top of columns; install longitudinal and lateral roof joists; and last, lay mud-bricks atop and cover the surface with a straw-mud mixture and a waterproof mortar finishing. Using lime mortar as the surface layer and moisture barrier is a technique that appears by the Western Zhou period. The architectural remains in Fengchu, Qishan, Shaanxi, are examples. In representations on bronze, the sloping roof parts that form the projecting eaves are decorated with dense diagonal lines, except for depictions such as in figures 1.4 and 1.6 that specify tile rows. Figures 1.4 and 1.6, two of the three images engraved into the cup in the Shanghai Museum, show two modes of graphic representation and thereby suggest two building methods. The upper-floor roof in figure 1.7-2 shows specific tile rows, but the double eaves on the lower floor are diagonally drawn. Different carving techniques applied to the same picture suggest that different representational modes refer to different building methods (fig. 1.17).
[image: 1.16. Sectional and elevation drawings of roofs on bronze vessels. 1. Zhenjiang, Jiangsu 2. Palace Museum 3. Shanghai Museum]
1.16. Sectional and elevation drawings of roofs on bronze vessels.
1. Zhenjiang, Jiangsu
2. Palace Museum
3. Shanghai Museum


None of the images gives specific enough information to know how roof slopes were constructed. From Shang, Western Zhou, and Warring States sites, we learn that only the largest and most important wooden buildings of the time used a principal framework of crossbeams. Less important surrounding structures, including the colonnaded rooms on each side and floor of a taixie structure, have columns arranged lengthwise, parallel to the front façade, without the need for additional transverse alignment. Longitudinal lintels (mei) were placed on top of the columns to create a lengthwise framework (zongjia). In the case of comparatively large buildings, slanting crossbeams (xieliang) were installed between the lengthwise construction. Purlins (lin) are placed above. The purlins support rafters (chuan) or bundled reeds ([lu]weishu). Comparatively small buildings had rafters or bundled reeds mounted directly onto the lintels, without rafters. Using reeds instead of rafters is a very old building tradition. In the remains of early Shang architecture in Mengcun, Henan province, reed bundles are mounted atop the purlins in the direction of the roof pitch. This is also seen at the later site in Fengchu, and the even later remains of the state of Yan capital Xiadu in Hebei, dating from the mid- to late Warring States period. The method is still used in the rural areas of Henan and Shaanxi. The reed bundles are densely placed in the direction of the roof slope, and the remaining gaps are filled in with a straw-mud mixture to level the surface that is then covered by a lime layer, above which ceramic tiles can be laid. The Zhou dynasty site in Zhaochen, Fufeng county, Shaanxi, has tiles on the reed-covered roof sides.
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1.17. Roof and pillar representations on excavated bronze vessels.
1. Zhenjiang, Jiangsu
2. Hui county, Henan
3. Liuhe, Jiangsu
4. Changzhi, Shanxi


[image: 1.18. Miniature   with human and animal figures on each side and   roof on top. Excavated at the remains of Xiadu, capital of the Yan state, Yi county, Hebei.]
1.18. Miniature que with human and animal figures on each side and si’e roof on top. Excavated at the remains of Xiadu, capital of the Yan state, Yi county, Hebei.


The flat-topped roof described above probably represents a truncated pyramidal roof. The flat top has mounted wooden beams and joists and adobe bricks; the sloping sections use densely packed bundled reeds with a surface layer of plaster, and above, sometimes ceramic tiles. Figure 1.14 shows these features.
The second roof type blends the cross-sectional view with the front elevation view. Each building of figures 1.7, 1.9, 1.10, and 1.11 shows rows of roof tiles in the upper roof part. This part of the representation is an elevation drawing. The central roof section below the ridge is slightly interrupted by two horizontal lines between which are beams shown in cross-section (figs. 1.17-2, -3, -4). The form and construction of this type of building are completely different from the roofs depicted in figure 1.16. We are observing two different building methods.
Looking at the beams mounted atop columns with cap-blocks and upholding one tile-covered roof end, it is even more likely that the representations are of hipped roofs with principal ridges and four sloping sides (si’e). Although not clearly expressed in two-dimensional images, more than one hip-roofed building was discovered at the mid–Western Zhou remains in Zhaochen, Shaanxi province. Further, a bronze ornament shaped like a gate-tower (que) with a hipped roof was unearthed at Dongguancheng village at the Yan capital Xiadu in Hebei (fig. 1.18). This is important evidence that hipped roofs were used at that time. Based on these conjectures, figure 1.15-2 reconstructs the building shown in figure 1.7-2.

TAIXIE, BUILDINGS RAISED ON HIGH FRAMES
The architecture depicted in figure 1.9 is a three-story building in which the central column on the second floor stands atop a foundation; the representation of the second floor is achieved with single lines. It differs from the representation of the third floor construction that exposes the cross-sections of beams and joists. Thus we know that the core of the ground floor is an earthen platform (tai) with the central column of the second floor right on top of it. In other words, this is a taixie building. Although only a single line and pieces of columns and cap-blocks from the first floor in figure 1.10 survive to indicate the structure, the second floor shows not only a certain thickness but also the cross-sections of beams. The representation is close enough to what is shown in figure 1.9 to assume it, too, is a taixie structure with three floors.
Beginning in the Warring States period and continuing for the next several centuries, taixie architecture was in vogue. It was important in palace design. Excavations of platform remnants at Yan Xiadu and at Xianyang Palace no. 1 confirm taixie construction. Taixie buildings from the Western Han and very brief Xin periods (206 BCE–23 CE) have been excavated at the Numinous Hall (Mingtang) and the Nine Temples of Wang Mang. The ground floors of all three structures are large rammed-earth platforms with ground-level buildings installed all around and with their backs against the platforms. The main buildings are on top of the platforms. Each ground floor has rooms dug into the rammed earth, leaving some original soil as load-bearing dividing walls or piers between two adjacent rooms; mud-earth walls further divide them into small rooms. Each of these small rooms has door and window openings in the front wall below the eaves. Looking at rooms 6–11 on the ground floor at Xianyang Palace no. 1, rooms 6 and 7 are well preserved with remains of front doors and windows. The sections near the upper edge of the platform wall show traces of horizontally positioned wooden beams, which suggest that these two rooms probably had a flat roof or at least a flat interior ceiling. But the surrounding corridors have single-pitch eaves. The site of the Nine Temples comprised twelve taixie buildings that were nearly square and had two floors. Only no. 12 at the Nine Temples of Wang Mang still shows traces of an upper taixie story.
At Xianyang Palace no. 1, a square main chamber is centrally positioned atop the platform and enclosed by more than 2-m-thick walls made of rammed earth or adobe bricks. The interior floor is red. A pillar foundation of about 1.4 m on each side is sunk into the earth in the center of the platform. It supports a column of 64 cm in diameter. Together with the load-bearing earthen walls enforced by embedded columns, this pillar carries the load of the upper building. A few smaller rooms that act as subsidiary wings are located on the east and west sides of the main chamber. The remains of building no. 12, the one associated with the grand ancestor, at the Nine Temples suggest a structure with a front twice as wide as the other buildings. It was square, almost half as wide as the platform on top of which it is centrally positioned, enclosed by load-bearing rammed-earth walls that were enforced by embedded columns on their inner and outer surfaces. A single column stands in the middle of the chamber. This is very similar to Xianyang Palace no. 1, with the main difference that the Nine Temples building has no wing rooms.
If we use these remains to guide our understanding of the representation of taixie in figure 1.9, we can identify a rammed-earth platform reaching up to the second floor at the core of the ground floor in the incised representation. A column is positioned in the main chamber atop the platform. The ceilings of ground floors of the taixie represented in bronze are flat, and their outer sides extend outward in the form of balconies. This is the construction we observe in rooms 6 and 7 at Xianyang Palace no. 1, where the rear platform edge reveals traces of horizontal beams placed at the top of a wall, thereby indicating a flat ceiling rather than a sloping roof. The main chamber is a multistory structure with a third floor above. This is also what remains at Xianyang Palace no. 1, where mud-straw blocks that fell off the floors and ceilings are piled on top of each other inside the building. All these buildings must have had more than one story. We thus conclude that the typical design and construction features illustrated in figure 1.9 are basically consistent with actual buildings of the time. The architecture depicted in the figure has undergone simplification. The representation was influenced by the drawing and carving skills of the time.
[image: 1.19. Sectional drawing and reconstruction of   structure incised on bronze vessel excavated in Zhaogu village, Hui county, Henan.]
1.19. Sectional drawing and reconstruction of taixie structure incised on bronze vessel excavated in Zhaogu village, Hui county, Henan.


Having confirmed the similarities between the incised lines and actual remains, we continue by looking at Han sites and stone relief from tombs, especially the tombs in Jinan, Shandong province, where main chambers usually had a central column and were enclosed all around by load-bearing, rammed-earth walls enforced by embedded columns. We thus assume that the taixie in figure 1.9 represents a structure with rammed-earth walls on top of a rammed-earth platform. On closer inspection, what is misleadingly depicted as the innermost interior column of the surrounding corridor most likely corresponds to the embedded columns of the second-floor main chamber. The rammed-earth walls that enclose the main chamber should thus be located there, and the surrounding corridor should be located farther outward. The third-floor layout is similar to this, also with a corridor enclosing the main chamber. The most logical reconstruction would have lower- and upper-floor chambers aligned along the same vertical axis and connected with each other. The rammed-earth walls should extend onto the third floor to increase the stability and integrity of the whole structure. Thus we visualize the outward appearance and construction of the building shown in figure 1.19 as described here.
In conclusion, we can summarize the basic characteristics of taixie as follows: the platform is made of rammed earth; each floor is smaller in size than the one below it and comprises several rooms grouped around the earthen core; the main building stands on top of the platform. A taixie structure looks as if it is a single building with multiple stories, at least from the outside, but in practice, it is a cluster of ground-level buildings, each with successive layers piled on top of each other. In the past, when it was necessary to erect extremely tall and large buildings, this was a method. Duke Ling (r. 620–607 BCE) of the state of Jin, for instance, once built a nine-story platform. It is possible it was constructed in taixie style, even though the only taixie remains are for buildings of three stories or fewer.
Taixie are often mentioned in Classical texts. The dictionary Erya (Elegant language) records: “Four-sided towers are called tai; the wooden structures atop are called xie.” Guo Pu annotates the character “tai” with the gloss that it is earthen and four-sided. We thus know that a rammed-earth platform is known as tai and the timber-frame architecture on top of it is xie. In combination, taixie is a high-platform building. We know further that the main hall was prominently positioned in the highest place in a building complex. According to the Han system, the hall should stand atop a two-tier podium whose upper level was called jie and whose lower level was called bi. Structures built around the bi of the podium usually had single-pitch roofs. Since bi provides access to the hall on top of the platform, it was stationed with guards, and the small rooms around the bi may have been sleeping quarters for the guards on duty. In a Han taixie, the emperor resided in the hall atop the platform. Anyone who wanted to meet him had to pass by the guards, and only then could he climb the platform to see the emperor. If the guards were living in the surrounding rooms, they must have been physically separated from the hall on the upper floor, with access to the upper rooms impossible.
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TWO
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Reconstruction of Northern Dynasties Buildings Based on Relief Sculpture and Murals in Cave-Temples at Maijishan
The Maijishan grottoes were largely unknown until an archaeological survey in 1952–1953. Before then, sculpture and painting from the Buddhist rock-carved cave-temples in Dunhuang, Yungang, and Longmen dominated studies of Chinese art of the fifth and sixth centuries, guided research on Chinese Buddhist iconography, and provided a few details of architecture through representations of buildings on their walls. The Maijishan caves are replete with images of buildings, and the caves themselves offer unique information about interior spaces. Even with current information about architecture from tens of thousands of tombs and caves from the fifth and sixth centuries, the evidence about China’s early architecture from Maijishan remains unsurpassed. Fu Xinian’s reconstructions of Chinese buildings of these two centuries are as important today as they were in 1983 when he wrote the first version of this article.


The Maijishan Grottoes in Tianshui, Gansu province, are famous among Buddhist cave-temples in China. According to a rock-cut inscription dated to 1057, construction began in the Western Qin period (385–400; 409–431). Despite weathering, 195 caves and nearly 200 niches survive. No cave can be proved to date to Western Qin, but a large number of well-preserved caves date to the early Northern Wei period (386–534). Cliff roads that once provided access to these caves collapsed early on, so that, scattered as they are over the steep rock face, the caves remained isolated for centuries. Much of the original decoration and statues, most of it patronized by rulers, still exists. The most extraordinary feature of the Maijishan grottoes is that the sandstone caves were cut nearly vertically, at an angle of almost 85 degrees. They randomly project and retreat with a maximum height of 60 m from the ground and a maximum overhang of 6–8 m beyond the foot of the cliff. Many of the cliffs are linked by a plank road built along the rock surface that was extremely dangerous to construct (fig. 2.1). The 195 caves are concentrated on the east and west sides of the southern cliff face. They are known as east cliff and west cliff.
[image: 2.1. Maijishan Grottoes, Tianshui, Gansu.]
2.1. Maijishan Grottoes, Tianshui, Gansu.


Architecture of the Northern Dynasties (386–581)
Reflected in the Caves
Nine caves (nos. 1, 3, 4, 5, 28, 30, 43, 49, and 168) have exterior front porches in the form of buildings. All but no. 1 have architectural relief inside; four (nos. 4, 27, 128, and 140) have murals depicting architecture.
CAVE 28
Dated to the Northern Wei period, cave 28 is located at the lower part of the east cliff. It is 9.13 m across the front with a three-bay-wide exterior porch consisting of four octagonal columns that support a single-eave, hipped roof above (fig. 2.2). The eight-sided columns are 2.32 m from the ground to the bottom of the 43-cm-high cap-blocks at their tops; they have no bases. The columns are cut slightly deeper at the center of each face than at the edges, leaving a raised rim at each corner. A rock-hewn architrave (lan’e), 47 cm tall and 63 cm wide, stretches across the front, and a crossbeam (liang) extends toward the rear. Next comes a 29-cm-high and slightly recessed portion of the wall and, further above, an eaves purlin of 57 cm in cross-section. Since the outer edges of the purlin and the architrave are in the same vertical plane, we assume their widths also are the same. The combination of architrave, eaves purlin, and recessed wall portion continues in Chinese architecture through the Qing period (1644–1911). Horizontally protruding, circular rafters (chuan) are laid atop the purlin about 40 cm apart. Today only sixteen survive, each 20 cm in diameter. The total distance between the lower edge of the architrave and the upper edges of the rafters is 1.33 m. The cornice has partly collapsed and lacks roof tiles. The roof is carved with a principal ridge, vertical ridges (chuiji) and diagonal ridges (jiaoji), and rows of semicircular tiles. Owl’s-tail-shaped ornaments known as chiwei crown both ends of the principal ridge, but the ridge and the chiwei are plain, flat, and undecorated.
[image: 2.2. Front façade, plan, and cross-section of Maijishan cave 28.]
2.2. Front façade, plan, and cross-section of Maijishan cave 28.


Three chambers are cut into the rear wall of the porch. The distance from the central axis of the eaves columns to the rear wall of the porch is about 1.5 m. Above the entry to the chamber is an ogee (pointed horseshoe-shaped) arch, often known as a chaitya arch because it is inspired by the ogee arches that mark entries to early Indian Buddhist cave-temples. The ceiling of the porch is flat with rectangular beams carved atop the columns. Each beam is about 38 cm high with its lower edge elevated to the same height as the lower edge of the architrave. The three cave chambers have almost-oval-shaped ground plans and are domed.

CAVE 30
Cave 30 is west of cave 28 and separated from it by cave 29. Since the elevations and shapes of caves 28 and 30 are the same, one assumes they were designed as a pair. The three-bay-wide front porch of cave 30 is 11.2 m wide and the individual bays, from the west to the east, measure 3.71, 3.68, and 3.81 m, respectively. The exterior is severely eroded, so it is impossible to determine the original size of the columns, architrave, and bearing-blocks or if designs were carved on their bases. The column shafts are eight-sided and taper from the bottom to the top: they are 91 cm at the bottom and about 76 cm at the top. As in cave 28, the columns are fluted. Each column has a cap-block 44 cm in height and 89 cm in width at the upper edge. Atop the columns is a carved architrave stretching beyond them on both sides, and further above is a recessed wall portion that is topped by an eaves purlin and rafters. Only one rafter in the east bay remains. The distance between the lower edge of the architrave and the upper edge of this rafter is 1.44 m. The ceiling inside the cave is like that of cave 28, and cave 30 also has three chambers behind the porch (fig. 2.3).
The proportional relations between important parts of both caves are very similar. For example, in cave 28 the ratio of height:width of the central bay is 1:1.16 and the ratio in cave 30 is 1:1.15. The existence of two such similar caves raises the question of whether they replicate small Buddha halls or at least represent a period style. In all likelihood the proportions were based on a module, but there is not enough information to suggest what it was.
Some features that we observe in caves 28 and 30 are present in Han architecture. First are the octagonal columns. Rock-carved Han architecture has octagonal columns both with shafts of equal diameter from top to bottom and shafts that taper from the bottom to the top. Columns of the stone shrine at Xiaotangshan and in the rear chamber of tomb 1 in Yi’nan, both in Shandong, are examples of the first type. Examples of the second type are found in rock-carved tombs in Xuzhou, Jiangsu province, in the front chamber of tomb 1 in Yi’nan, and in Han cliff tombs in Sichuan (fig. 6.8-1). The octagonal columns in Maijishan caves 30 and 28 show clear batter, or incline from the bottom to the top (shoufen). The wide mouths of the cap-blocks taper, also in the manner of cap-blocks in Han cliff tombs in Sichuan. Since Tianshui is located between Shandong and Sichuan, it is not surprising that features of Han tombs in these two provinces are found at Maijishan.
[image: 2.3. Reconstruction of front façade, plan, and cross-section of Maijishan cave 30.]
2.3. Reconstruction of front façade, plan, and cross-section of Maijishan cave 30.



CAVE 1
Cave 1, dated to the Northern Wei period, is located at the easternmost end of Maijishan’s east cliff. It is an open-sided corridor or hall (changlang), a structure open in the front, often with a porch, but whose porch has columns alone rather than enclosed sides (fig. 2.4). There are four columns across the front. A reclining Buddha is inside, with a roughly hewn wall behind it. The columns across the front are octagonal with shafts of equal size from bottom to top. A flat board known as minban sits atop each column, projecting slightly beyond the column shaft on all sides and supporting a cap-block on top of it. Its ears and waist are slightly wider at the top, but its base is different from the standard concave profile. Instead, it bulges slightly outward and is linked to the square cap-block base with rounded edges so that it assumes an octagonal shape. A recessed rim is carved as the border at the intersection of waist and base. An architrave that is rectangular in cross-section rests atop the cap-blocks, but further above, where the cliff wall projects outward, are neither purlins nor rafters nor roof eaves.
[image: 2.4. Cap-block, front façade, and plan of Maijishan cave 1.]
2.4. Cap-block, front façade, and plan of Maijishan cave 1.


The artistic treatment of the cap-block bases with outward-projecting profiles and square cross-sections with rounded edges is rare. From the Western Zhou period onward, cap-block bases usually are cut in a straight or inward inclining manner. Outside-projecting cap-blocks atop octagonal columns are seen in Korea in the ca. fifth-century Twin Pillar Tomb near P’yongyang of the Goguryeo kingdom (37 BCE–668 CE). Because the feature exists both at Maijishan in Gansu and in Korea, a common earlier source, probably from the Han dynasty but perhaps even earlier, is possible.

CAVE 43
Cave 43 is a two-chamber worship space with a front gallery whose four columns support a hipped roof (fig. 2.5). It is dated to the Western Wei period and located at the lower part of the east cliff. A doorway cut into the rear wall of the gallery leads to an oval-shaped front chamber whose width is that of the central bay of the columned gallery. A 1.07-m-high passageway is cut into the lower part of the rear wall of the front chamber to connect it to the rectangular rear chamber.
The corner column of the east bay and the upper half of the eastern column flanking the central bay of the gallery have collapsed. Only the corner column in the west bay and the western column flanking the central bay are intact. The total width of the columned gallery is 6.65 m, and the individual bays, from west to east, are 1.85 m wide, 2.9 m wide, and 1.9 m wide, respectively. The ratio between the widths of the central bay and the side bays is 3:2. The column height from the ground to the bottom of the architrave measures 2.7 m. The height:width ratio of the central bay is close to 1:1. The octagonal column shafts lack entasis, but they have batter. The front faces of the columns measure 44 cm at the top and 34 cm at the bottom. The columns are cut slightly deeper at the centers than at the edges, leaving a plain raised zone of 11 cm at the bottom, a 19-cm-tall zone at the top, and a 3-cm-wide zone at each side. This creates the impression of deeper-chiseled, parallel flutes that are separated by raised rims at each corner of the octagonal shaft. The total height of each column shaft from the upper edge of the base to the bottom of the cap-block is 2.2 m. The slenderness ratio (the ratio between the height of the column and cross-section of its smallest diameter) is 5:1. Below the shaft is a circular column base shaped like a plain overturned plate, and above is a square-shaped cap-block. We have here a more specific representation of a timber-frame building than any that exists on the wall of another cave or in a written description from the sixth century.
[image: 2.5. Reconstruction of entrance, plan, cross-section, plan of column base, and pillar of Maijishan cave 43.]
2.5. Reconstruction of entrance, plan, cross-section, plan of column base, and pillar of Maijishan cave 43.


Further, one observes at Maijishan that bracket sets are carved into the forms of flowers. Above the cap-blocks, the spread of pieces can be described as a three-flower motif. Two “stems” grow out of each cap-block on both sides and wind their way up to the “flowers” at the end-block positions. The three flowers and stems correspond to the column-top bracket set formation known as “three-rises-on-one-block,” that is, three bracket-arms on one block. In the middle of the central bay sits an additional “flower.” An eaves purlin, 24 cm tall and rectangular in cross-section, is carved above the flowers and positioned in the same vertical plane as the architrave; the distance to the upper edge of the architrave below the bracketing is 36.5 cm. Circular rafters with diameters of about 14 cm are positioned about 32 cm apart on top of the purlin. Since the cornice has collapsed, no facsimile tiles are preserved. The roof is covered with rows of semicircular tiles. The horizontal moldings above the principal roof ridge and the diagonal ridges (jiaoji) consist of several bands and imitate the piled-up layers of roof tiles that form the ridges of a wooden hall; at each end of the principal ridge, the molding turns upward and inward to form an owl’s tail. The diagonal ridges consist of four bands fewer than the principal ridge. A decoration in the shape of a tree branch is carved above the principal ridge and between the two owl’s tails. This feature is not seen in any other cave. It may be connected to a special purpose of this cave.
The columned gallery has a semicircular, domed ceiling and beams of 22 by 44 cm in section that extend from the back of the cap-blocks on top of the front columns to the rear wall. A doorway with a chaitya-shaped arch above it is carved into the central bay of the rear wall. The two side bays are decorated with clay sculptures of door guardians that date to the Song dynasty.
The base dimensions of the oval-shaped, domed front chamber are 3.4 by 1.9 m. Small niches with semicircular domed ceilings are carved into its left and right walls. Each is covered with a Western Wei mural and has a crescent-shaped platform below it. One seated Buddha flanked by standing bodhisattvas is placed in each of the three chambers. The images date to the Tang period and are molded in clay over armatures. They contrast with earlier images at Maijishan that are usually molded in clay right into the sandstone cliff.
A passage 1.07 m high, 1.9 m wide, and 0.9 m deep connects the back of the front chamber to the eastern side of the rear chamber. The rear chamber is rectangular, 3.2 m deep, 2.5 m at the front, and 2.15 m at the back. The heavily damaged back chamber resembles a domed tent with horizontal joists placed between the column tops. Slanting poles that would support a tent measure 12.5 cm in diameter and support a ceiling type known as dousi cuanjian, or “inverted-bucket shaped.” Cave 43 is unique in three ways: there is a single back chamber; the back of the Buddha in the front chamber covers the entrance to the rear chamber; and the two chambers are connected through a low tunnel.
In 539, following the forced suicide of Empress Yifu, wife of Emperor Wen (507–551) of Western Wei, a funerary shrine was carved for her at Maijishan. The event is mentioned in juan 158 of Zizhi tongjian (Comprehensive mirror to aid in government) and in her biography in the section on imperial concubines in Beishi (Standard history of the Northern Dynasties). The domed back chamber may be fashioned after a tomb chamber. In the Sui and Tang dynasties, the inner and outer coffins usually were positioned in the back chamber or in the back of a one-chamber tomb, usually the western side of a tomb with a tomb corridor on the east side. Often there was a cabinet in front of the coffins. Probably the cave imitates tomb architecture with a commemorative hall in front and a burial chamber in the back.
Beishi records that Emperor Fei (r. 552–554) of Western Wei moved his mother’s body back to Chang’an from Maijishan in 552–553 so that she could be buried alongside her husband (Emperor Wen) in his tomb, named Yongling. Maijishan cave 43 was then refurbished as a Buddhist shrine, and statues were added to the front chamber to hide the traces of the burial in the back. The original purpose of the cave may also explain the floral decoration on the front façade.

CAVE 49
Cave 49 is directly below cave 43. Dated to the Western Wei period, it has a single-eave, hipped-roof gallery in the front. Only its two exterior columns survive (fig. 2.6). The span between the column axes is 4.6 m. The western column measures 2.4 m from the ground to the bottom of the bracket-set cap-block. It is unclear whether the columns had bases. The column shaft is circular, circumscribed with a polygon of alternating wide and narrow segments. The wide ones measure about 10 cm in diameter and the narrow ones about 4 cm. The shaft itself has an upper diameter of 24 cm and a lower diameter of 40 cm. The column slenderness ratio is 5:1, the same as that of cave 43. The column top assumes the shape of an overturned bowl and is slightly battered with a horizontal incline of 1.5 cm. The cap-block has an upper width of 28 cm, a middle width of 27.6 cm, and a lower width of 24 cm. The cap-block directly supports a 38-cm-high and 20-cm-wide eaves purlin, of which only a small section survives above the west column. Horizontally projecting rafters with diameters of 13 cm are placed on top of the purlin and spaced 26 cm apart. The rest of the imitation wooden building parts have not survived, except for horizontal molding carved atop the roof ridge and roof tiles. The 32-cm-tall principal ridge consists of twelve bands that turn upward and inward at both ends to form an owl’s tail that is 92 cm in height. The diagonal ridges (jiaoji) consist of four bands.
Two raised stone platforms, each about 80 cm wide, are positioned at the left and right sides of the gallery. Their front sections are cracked so that their outer contours remain unclear. The three interior walls of the cave gallery are plain, but a 17-cm-tall beam is carved out of the ceiling next to each side wall; its head is connected to the column-top cap-block and its tail reaches into the rear wall. The center of the gallery rear wall opens onto a gate that is 2.08 m high and 1.55 m wide at the bottom and narrows slightly toward the top. Two more beams are carved out of the gallery ceiling, one at each side of the gate. Their front halves have collapsed and little is left from their tails that are connected to the rear wall. Both beams are 13 cm high, and the eastern beam is 36 cm wide, whereas the western one measures 43 cm wide. The gallery is covered by a flat, undecorated ceiling. Originally the exterior eaves of the cave gallery probably had two additional columns placed to correspond to the two crossbeams.
[image: 2.6. Reconstruction of front façade and cross-section of Maijishan cave 49.]
2.6. Reconstruction of front façade and cross-section of Maijishan cave 49.


The cave behind the gallery is domed, 2.25 m sq and about 1.35 m high minus the ceiling. Semicircular niches are carved into the rear and side walls. A straight-legged Buddha sits on a one-layer platform in front of each wall niche.

CAVE 4
Cave 4 is located at the top of the east cliff. It is the largest and most important cave at Maijishan, with a single-eave, hipped roof and seven cave chambers hollowed from the sandstone cliff behind the gallery rear wall (fig. 3.2). Known as Upper Seven Buddhas Hall to distinguish it from cave 9, the Middle Seven Buddhas Hall that is located to the lower left, it has a rear wall with seven murals of flowers and musicians and goes by the name Scattered Flower Pavilion. Cave 4 has a firm Northern Zhou (550–581) date.
In a work entitled Yuzi shanji (Yu’s collected writings about the mountain), Northern Zhou poet Yu Xin (513–581) wrote in juan 12 that the military governor Li Yunxin had a path like a ladder to the clouds constructed on the southern face of the rock and had the niches of Seven Buddhas carved as a temple offering in response to the departure of his father’s soul. An anonymous Five Dynasties essay mentions an inscription by Yu Xin engraved on the cliff that has since been lost. Yu Xin wrote: “The walls are covered with inscriptions taken from Buddhist scriptures. In the niches are a multiplicity of Buddhas. A Moon Disc Palace and a Hall of Mirrored Flowers are carved. The wall is cut across the broad face of the cliff and chambers are carved in the darkness of the mountain peak” (Sullivan 1969, 6). Not only is cave 4 rare in that it is mentioned in contemporary literature, it also is the largest rock-carved cave with a gallery in China.
Only the corner columns of the east and west end bays are still attached. The seven cave chambers behind the columned gallery also are intact. The front façade of the cave measures 30.48 m. The gallery columns are octagonal, with a lower width of 1.15 m and tapering to a top width of .92 m. The height of the columns from the upper edge of the base to the bottom of the cap-block is 7.25 m, and the height:lower-diameter ratio is 6.3:1. The four wider faces of each column are aligned with the cardinal directions. They measure between 59 and 62 cm in the lower part. The narrower faces are about 35 cm wide. The column bases are downward-pointing lotus petals, almost circular, that measure 40.5 cm in height with a base diameter of 1.96 m. One infers that the base of a column would have had twelve petals.
A piece of wood that is rectangular in cross-section, perhaps a joist, extends sideward from the cap-block. A plain, flat, undecorated beam-head, about 60 cm tall, penetrates the front face of the cap-block and extends outward. Its western side is attached to the cliff wall. Two small bearing-blocks remain above the rectangular piece of wood, one at the central column axis, acting as center-block (qixindou), and another east of the center-block, acting as an end-block. The west side face of the center-block is integrated into the cliff wall; half of the end-block is damaged. Above the two small bearing-blocks is a rectangular, two-tier piece, probably a combination of timu and eaves purlin. The cross-section of the lower layer is narrow and short and inserted into the opening of the end-block. The one set of rafters are parallel. The gallery depth from the central axis of the west column to the edge of the platform of the enclosed space for Buddhist images (sometimes known as the “Buddha cabinet”) is 3.55 m. Originally a crossbeam was carved out of the ceiling above every bay. The beams in the end bays are still intact. The tail of the 60-cm-wide west beam joins the rear wall, and its head connects to the column-top cap-block. As mentioned above, the beam-head protrudes beyond the front of the cap-block. The gallery is covered by a flat, coffered ceiling; each bay has six panels in a three-by-two arrangement (fig. 2.7).
[image: 2.7. Cross-section of gallery of Maijishan cave 4.]
2.7. Cross-section of gallery of Maijishan cave 4.


Seven cave chambers are carved into the rear wall of the gallery. Each Buddha niche is covered with a pyramidal ceiling (fig. 2.8). A horizontal valance with fish-scale-like and triangular ornaments covers the upper front of each compartment; below are carved vertically hung drapes that are pulled to either side. The fringe of the drapery bulges out like a plantain leaf, similar to one we shall see in the lower part of the relief carving of a stele in cave 133. The motif is known as huozhu (fire beads). Both sides of the drapes are decorated with clay-molded, lotus-shaped flowers and strings of pearls that nearly reach the ground, emanating from the mouths of dragons and phoenixes. In the six spaces between the Buddha niches and the east and west sides are reliefs of door guardians. The canopy tops, draperies, tassels, and deities are produced by carving a rough outline on the stone surface, then adding a thin layer of clay molding, and finally applying colors. Only the plantain-leaf decoration of the canopy ceiling was chiseled out before a timber armature was inserted, which was then covered in clay.
The interior designs of all seven niches, sometimes referred to as Buddha cabinets, are alike (fig. 2.9). Octagonal columns that stand on bases with downward-pointing lotus petals are carved at the four corners of each cabinet to support the canopy above it. One to three faces of each column shaft are attached to the walls. The central section of each face is cut slightly deeper, leaving a raised rim on the sides that form the column edge. The four column tops are carved with lotus bundles, and the space between columns has a horizontal canopy joist. Slanting canopy poles rise from each column top toward the center of the cabinet to create a pyramidal ceiling. The canopy joists and poles are octagonal in cross-section, with one or two faces attached to the wall or ceiling; both ends and the middle sections have bundled lotuses carved into them. Clay-molded lotus flowers are placed at the four corners of the canopy ceiling and at the center.
[image: 2.8. Front façade of Maijishan cave 4.]
2.8. Front façade of Maijishan cave 4.


[image: 2.9. Reconstruction of interior of niche 7 showing a Buddha cabinet, Maijishan cave 4.]
2.9. Reconstruction of interior of niche 7 showing a Buddha cabinet, Maijishan cave 4.


A Buddha sits in the center of each niche, flanked by two monks and three standing bodhisattvas on each side. The statues were repaired after the Song dynasty, but the altars and the lotus seats under the statues remain from the Northern Zhou period. The rear, left, and right walls display three rows of clay Thousand Buddha statues.
Decorative painting of architectural components known as caihua, a term that distinguishes it from murals, which are known in Chinese as bihua (wall painting), remains on the side faces of the tie-beams of ceiling panels. At the bottom of the west beam one discerns flower petals on a black background with petal tips outlined in white. At least three layers of paint are apparent in the Buddha niches. The uppermost layer is yellow-gray. It is best preserved on the east curtain of the easternmost niche. An ink inscription dates the wall to 1165. Another inscription reads: “Calligraphy by Huang Shangu” (a man not recorded in historical documents but, according to Fu, perhaps of the Song dynasty). Beneath the inscription is azure, a shade between cobalt blue and a blue-green mineral pigment. An intermediate layer appears to be dark black-gray, but this is probably not the original color. The lowest level again is azure. The color of the horizontal drapery at the front of each niche is also azure; the triangular ornaments above are yellow, with three band-like outlines that use azure starting with the darkest shade in the center.
The rear wall of the gallery, the flat, coffered ceiling, the spaces between the niches, and the niche interiors all have murals. The mural in the center of the ceiling dates to the Northern Zhou period and is contemporary with paint on the tie-beams of the paneled ceiling. The upper half of each bay of the gallery rear wall is painted with musicians, apsaras (feitian, flying Buddhist divinities), and scattered flowers, and each painting is enclosed on all sides by azure frames of wide and narrow size; the upper border reaches the ceiling, and the left and right borders are roughly aligned with the outer edges of the beams. Each painting has a pair of apsaras holding musical instruments or incense burners. Their faces, chests, arms, and legs are covered in a thin layer of clay so that they slightly project from the wall plane. The six spaces between the seven murals also contain paintings that are enclosed by borders; the upper registers depict a Buddha and two standing attendants, and the lower registers display donor portraits. The murals between the first and second niches, the fourth and fifth niches, and the sixth and seventh niches are better preserved than the others. Tall bodhisattvas stand on lotus pedestals between the Buddhist niches, and above are representations of spirits that are believed to date to Sui or Tang. Two images of architecture in this cave are discussed below.

CAVE 5
Located west of cave 4, cave 5 has a three-bay-wide gallery in the front and three semicircular niches cut into the rear wall (fig. 2.10). Half of the cave gallery has collapsed; only the east bay and the upper half of the central bay’s eastern side survive in addition to the three niches. The total width of the three-bay-wide gallery is 15 m, and the individual bays, from the west to the east, are 4.88 m, 5.01 m, and 5.11 m, respectively. The gallery columns are square in cross-section; the lower halves have completely collapsed, and just a little of the upper halves of the central bay east column and the east bay column remain. The central bay east column measures 1.02 m in width and 88 cm in depth. The east bay column is somewhat smaller. The column shafts taper slightly from bottom to top. Architraves with a cross-section of about 80 by 56 cm are lodged between two column tops. Atop each column shaft sits an 84-cm-tall cap-block. A beam-head rests in the mortise opening of the cap-block, which rests on another beam-head, and bracket-arms project sideways left and right of the cap-block. The brackets are crowned by center-blocks or end-blocks, both about 37.5 cm high, which, in turn, uphold a longitudinal timber known as timu (although here it does not support a purlin) that runs end-to-end along the front of the gallery and a rectangular-sectioned eaves purlin. There are neither carved rafters nor roof ridges. The distance between the upper edge of the architrave and the upper edge of the eaves purlin is 1.86 m. An inverted-V-shaped brace sits atop the architrave between two column-top bracket sets and is topped by end-blocks that, in turn, support the timu.
[image: 2.10. Front façade, plan, and cross-section of Maijishan cave 5.]
2.10. Front façade, plan, and cross-section of Maijishan cave 5.


The entrance to each of the three rear wall niches is shaped into a chaitya arch that we have observed elsewhere at Maijishan. A crossbeam with a rectangular cross-section of about 51 by 91 cm extends from the rear face of each column-top cap-block toward the gallery interior. A flat, coffered ceiling covering the central and east bays is divided into four panels per bay, but the west bay lacks partitioning. This cave is unique in two ways: the cross-sections of the gallery columns are square and the architraves are lodged between the column tops. The other caves described above have architraves atop the columns.


Decorative Carving inside the Caves
In addition to the most important sixth-century caves, 3, 4, and 43, discussed above, five others have important architectural decoration inside.
CAVE 15
Dated to the Northern Wei period, cave 15 is located on the east cliff below cave 4. The front wall and the front half of the roof have collapsed, but based on what remains, we assume the exterior wall was about 77 cm thick. The original exterior appearance is not known. The cave has a single, rectangular chamber that measures 6.15 m east-west and 4.14 m north-south. Only the west wall and the rear wall are comparatively intact.
The interior of cave 15 is carved in imitation of a two-rafter-deep building (fig. 2.11). The top beams, known as pingliang (two-rafter crossbeams), are rectangular in section and 33 cm high. One each is carved out of the upper east and west gable sides. They protrude sideways only 4 cm from the gable (side) wall and span a distance of 3.78 m. An inverted-V-shaped truss sits atop each beam; each brace is 22 cm in section and also protrudes 4 cm from the wall face. The distance from one end of a diagonal piece to the other is 1.96 m. The vertical rise from the upper edge of the beam to the inner intersection of the two slanting struts is 54 cm, and the vertical rise to the lower surface of the timu is 69 cm. The timu, 19 by 42 cm, is placed on top of the inverted-V-shaped truss and in turn carries a ridge purlin 29 cm in diameter. Not enough of the timu survives to know its length. Circular eaves purlins with diameters of 22 cm are placed on both ends of the beam. They are partially hidden by the sandstone cliff. Between ridge and eaves purlins are fifteen vertically sloping, circular rafters with a diameter of 13 cm and spaced at a distance of 43 cm.
A combination of top crossbeam (pingliang) and inverted-V-shaped truss was common in timber framing for small-scale architecture in the sixth century. In this cave, only the two side walls had crossbeams, with a ridge purlin that stretches the full length of the building, about 6.15 m. In practice this span is not reasonable. A single-span purlin would have to be quite stout and probably would need another beam in the central bay to support it. In cave architecture, carving that is faithful to reality is always difficult, but here, the omission of the additional beam probably was to offer a more open interior space.
[image: 2.11. Interior of Maijishan cave 15.]
2.11. Interior of Maijishan cave 15.



CAVE 127
This cave, facing east and slightly south, is located at the uppermost part of the west cliff and has a rectangular plan. It is the largest west cliff cave. An entry is cut into the front wall and a shallow niche with a Buddha and two bodhisattvas into the rear and side walls (fig. 2.12). The rear wall Buddha and bodhisattvas are from the Western Wei period. The side wall statues are clay, remodeled after the Northern Song dynasty. The cave ceiling is carved in imitation of a canopy: atop the four walls are joists, or slanting canopy poles, that rise from the four corners toward the center, where they connect with four horizontal poles to form a truncated pyramid. All joists and poles are decorated with bundled lotuses, and the joints between slanting and horizontal poles have mirrors painted on them.
Inverted-bucket-shaped ceilings placed over oblong or rectangular spaces are common in Northern Dynasties cave interiors, especially in the Western Wei dynasty. One was noted in the cave-tomb of Empress Yifu. The most important one for the study of architecture is discussed below.
[image: 2.12. Interior of Maijishan cave 127, Western Wei.]
2.12. Interior of Maijishan cave 127, Western Wei.



CAVE 141
This cave is located at the upper part of the west cliff, slightly to the east, and dates to the Northern Zhou. The front half has collapsed. The cave chamber is square in ground plan (fig. 2.13). A chaitya-arched shallow niche is chiseled into the rear wall and has a seated Buddha inside it. Three niches with seated statues are cut into the left and right walls. The simple form is known as a meditational cave. The ceiling assumes the shape of a truncated pyramid with a lotus seed head surrounded by petals carved at the concave center. The canopy poles of the square panels are painted grayish-indigo with brownish-black ends and dark blue-green floral scrolls in between. The bottom surface of the lotus is brownish-black with white lotus petals. Mirrors are painted at the four corners of the flat top of the ceiling as well as at the four joining points of the wall corners and canopy poles. Most Maijishan cave ceilings that imitate the shape of a canopy come to a point at the top. This is the only example of an inverted-bucket-shaped ceiling placed over a square space.
[image: 2.13. Interior of Maijishan cave 141, Northern Zhou.]
2.13. Interior of Maijishan cave 141, Northern Zhou.



CAVE 27
Located at the lower part of the east cliff, the front of this Northern Zhou cave has already collapsed. About half the murals survive. The cave is cubic with a shallow, chaitya-arched niche in the rear wall in which a seated Buddha is flanked by standing attendants. The side walls have collapsed. Columns stand at the four corners with horizontal canopy joists carved between each pair. Slanting poles rise from the four corners, where they intersect to create a pyramidal ceiling (fig. 2.14). The architectural members of the canopy are decorated with caihua, whereas the ceiling paintings are bihua.
The canopy columns, joists, and poles are circular in section and partially embedded into the rock face. A thin layer of painted clay is applied to the visible parts of the surfaces. The canopy columns are decorated with red lotus petals: one full petal is framed by two half-petals; the successive layers from top to bottom overlay one another like the scales of a fish; and the tip of another tiny green petal is painted between two half-petals. The horizontal joists have painted ends and molded double bundled lotuses that divide them into three sections. The bundled lotuses have red petals and green waists, and the tip of another petal, also green, peeks out from between two adjacent petals of the top layer. The three sections between the ends are painted with floral scrolls and alternating areas of dark and light colors. The dark areas are burnt sienna with light yellow floral scrolls painted above; the light areas are light sienna with deep azure floral scrolls above. Every edge has a thin white outline. A clay mirror is molded at the intersections between canopy columns, joints, and slanting poles. Each mirror has a tassel. Although the ceiling has collapsed, one assumes there also was a mirror at the apex. All the mirrors are painted, some with just a few concentric gray-indigo circles.

CAVE 26
This cave is located just west of cave 27 and dates to the Northern Zhou with Sui repairs. The cave is cubic; its front has already collapsed. The ceiling comes to a point at the top and has circular canopy columns, joists, and slanting poles carved out of the walls and ceiling. They originally were painted, but most of the paint has peeled off. Paint is still visible on the ends of poles and joists, in five ribbons composed of three colors—white, sienna, and green. Green is always in the center, and ochre and white alternate between the second and fourth ribbons or at the edges. The paint between end portions follows the color scheme of cave 27, with alternating dark and light colored areas: the dark areas are burnt sienna with light sienna or green floral scrolls; the light areas  are white with dark azure floral scrolls. The arrangement of the floral scrolls is more regular than in cave 27. The canopy column tops display eight-petal lotuses with mirror-shaped hearts, all molded in clay. The surface of each mirror is painted with the circles of light observed in cave 27.
[image: 2.14. Interior of corner of Maijishan cave 27 showing decorated pillar and canopy poles, Buddhist niches, and standing bodhisattva.]
2.14. Interior of corner of Maijishan cave 27 showing decorated pillar and canopy poles, Buddhist niches, and standing bodhisattva.


Based on these five caves we conclude that patterns observed in later caihua already existed in the sixth century, include alternating dark with light colors and cold with warm colors to achieve variety, but relatively few colors are used to obtain these brilliant effects. Canopies as interior coverings are further explored below.


Murals with Architecture
The five most important murals at Maijishan for the study of architecture are spread over four caves. The earliest are in cave 140, dated to the Northern Wei period, and cave 127, dated to the Western Wei.
CAVE 140
Cave 140 is cubic with a flat ceiling and square entryway. The rear wall and side walls feature a seated Buddha flanked by two standing bodhisattvas with numbuses behind them. There are no wall niches. The statues date to the Northern Wei period and have not been restored, even though the bodhisattvas on the east wall are broken. A passage in the east wall leads to cave 141. Only the apsaras on the ceiling and the slanting portions of the right wall, both painted mineral green, did not suffer from smoke damage that affected the rest of the cave.
The lower half of the south side of the west wall displays two halls aligned in a courtyard. The tiles on top of the hip-gable roofs and the building walls are light mineral green, with tile rows and ridge ornaments drawn on them with gray lines. Everything below the roof is blackened and impossible to recognize (fig 2.15). The number of bays is not clear, but the front and rear halls have the same roof size and type, even if the front hall is slightly taller. Each roof is painted with semicircular tiles (tongwa), flat tiles (banwa), eave-end tiles (wadang), and drip tiles (dishui). The width of the flat tiles is more than twice the width of the semicircular ones. The cornice is straight, since the roof eaves neither turn up nor project. The principal roof ridges, vertical ridges, diagonal ridges, and zigzag ridges are painted with multilayered outlines. The uppermost two lines are comparatively widely spaced, and the lines below are comparatively narrowly spaced, which shows that the ridges are made by piling tiles on top of one another. The different types of ridges do not match in height: the principal ridge is the tallest, with eight layers; the vertical ridges are four-layered; and the diagonal ridges and zigzag ridges are three-layered. Both zigzag and diagonal ridges have flat ridge-cap tiles with tile-end designs similar to ridge-cap tiles excavated at the Northern Wei capital Luoyang. The principal ridges of both halls are decorated with owl’s tails on both ends, although only one is perceptible. The owl’s tails curl upward similar to those on the façades of the galleries of caves 43 and 49. Yet here the owl’s tails have projecting fins painted on them. This is evidence that a feature found in surviving Tang buildings began to take shape in the Northern Wei period.
[image: 2.15. Mural showing architecture on lower half of west wall of Maijishan cave 140.]
2.15. Mural showing architecture on lower half of west wall of Maijishan cave 140.


The gable ends of the roofs do not terminate flush with the small gables perpendicular to the principal ridges. Rather they project outward forming “pushing-out gables” that are crowned by owl’s tails and covered by a row of semicircular eaves tiles placed along the edges, eave-end tiles, and drip tiles. Gable-eaves boards (bargeboards; bofengban) are fitted beneath the edges of the tiles, following the diagonal ridges until they reach the zigzag ridges. A gable ornament known as a suspended fish (xuanyu) is present. The zigzag ridges fold inward, starting at the feet of the gable-eaves boards and fastened to the top beams of the gable walls. Looking at the gable of the rear hall, we can still discern inverted-V-shaped braces painted between zigzag ridges and gable-eaves boards.
A few straight lines that are faintly visible at the front face of the enclosing wall probably indicate wall columns and a recessed entry to the courtyard. In front of the entry are balustrades, and probably further in front are a river and a bridge. The foreground and background of the courtyard use repeated curved lines in mineral green to express a grove. These mineral green areas, just like the ribbons of the above-mentioned apsaras, appear very bright against the black background. Roofs are rendered accurately and in detail, providing important data for roof construction methods and tile styles. Painting is done with gossamer-thin lines. The murals in cave 140 are among the earliest examples of jiehua, or “ruled-line painting,” a technique that used measuring devices and straight edges to portray architecture and other kinds of technical structures, such as ships.

SOUTH SLOPE OF CAVE 127
This painting probably depicts the life of Prince Siddhartha (fig. 2.16). It is one of the most detailed renderings of architecture from the sixth century in China.
The scene takes place in a palace in a city. The city wall is painted with alternating dark and light mineral blue-green bricks so that the masonry wall construction is apparent. Gates are placed at the front and at the right and left sides of the city. City gates have mendun (gate piers), thickened sections that project beyond the wall face and open with a doorway. A triangular-shaped truss consisting of top beam and inverted-V-shaped brace is placed above the doorway. Three stories are indicated above the gate piers. The lower two levels have waist-eaves and the top floor is crowned by a single-eave, hipped roof with owl’s tails. The front façade of each story has two entries and the side façade has one. A small, slightly lower platform is attached to each side of a gate pier. Two additional, squarish pier platforms are located along the wall on each side of the city gate and project outward beyond the wall face. A three-story, square pavilion with waist-eaves on the two lower floors and a top floor crowned by a hipped roof with owl’s tails whose principal ridge is extremely short is built on top of each squarish platform. The two pavilions flank the city gate, separated from the gate pier only by a short wall section. They can be called duolou (ear towers). Since the city wall is painted with mineral blue-green bricks, the fact that the roofs of the gatehouse and duolou also are mineral blue-green should indicate that they are also made of gray brick tiles. However, the pier platforms below the gatehouse and duolou are green, distinguishing them from the rest of the city wall.
[image: 2.16. Mural showing palatial-style architecture on south slope of Maijishan cave 127.]
2.16. Mural showing palatial-style architecture on south slope of Maijishan cave 127.


A pair of taller and shorter gate-towers, known as muzi (mother-and-son) que, are located left and right in front of the duolou. The taller towers are black with tall, thin bodies that are wider at the bottom than the top. Batter is clearly visible, but in contrast to the straight surface of the projecting gate pier, they have a distinct inward-curving profile. On top of the shaft of each large tower sits a three-story building with a timber substructure (pingzuo) between each of the three floors. The upper part of each wall face around the multistory structure leans slightly outward, following the form of que of the Han dynasty. The lower two floors have waist-eaves, and the top floor is crowned by a hipped roof with an extremely short principal ridge, decorated with owl’s tails and mineral blue-green tiles. The small tower attached to the rear side of each larger tower is placed between the gate-tower and the city wall. The mineral green body of the small tower is only half as tall as the large tower. Atop rests a mezzanine structure with a balustrade that supports a single-story black building with a single-eave, hip-gable roof, green roof tiles, and owl’s tails. Each of the four corners of the city wall has a tower (jiaolou): the lower part consists of a square pier that projects beyond the wall face and is painted with green bricks; the upper part features a three-story square pavilion. The corner towers are identical in form and color to the duolou that flank the city gatehouse.
The right and left city gates, duolou, and gate-towers are basically the same as the ones in front, with the only difference that the roofs are painted green and the gate-towers are attached to the city wall face and lack the adjoining smaller towers. There is a bridge across the moat outside the front city gate, but its details are not perceptible.
A palace accessed by three gates, one in the front and one on each side, is inside the walled enclosure. The palace gates are linked by a surrounding corridor that forms a square courtyard in front of the centrally positioned palace hall. The front gate consists of a three-story building atop a gate pier. It is the same as the wall piers of the city gates except for the color scheme: the wall piers are black-brown, whereas the gate piers are green. The left and right palace gates have single-eave hipped roofs with indigo tiles and owl’s tails. The three-bay-wide front façade has three doors. Mineral blue-green square blocks are on the ground around the doors and surrounding corridor, indicating that the floor is paved with square bricks.
The main hall consists of attached front and back halls. They share a brick, paved platform reached by two flights of stairs, one at the east and one at the west end of the front of the platform, although only one is visible in the painting. The number of bays across the front is not clear, but each hall is two bays deep and has a single-eave hipped roof. The semicircular roof tiles are dark mineral blue-green; the eaves tile ends, ridges, and owl’s tails are mineral green. The fins on the backs of the owl’s tails stick out like thorns. The two roofs are tightly positioned next to each other and share a water trough that runs between the adjacent buildings at the intersection of the two roof slopes, a formation known as duiliu (apposition). The only discernable features below the eaves are columns and architraves. The mural on the left side of the front wall in cave 127 also depicts courtyard architecture, but it is highly effaced.

CAVE 27
This Northern Zhou mural is on the front face of the pyramidal ceiling. The eastern end of the painting depicts a walled enclosure with palatial-style architecture inside (fig. 2.17). The wall seems to enclose a city because its top edge resembles that of a battlement, crenellated with alternating merlons. It is painted with dark and light gray bricks. The gate in the central section of the front wall consists of a pier platform that projects beyond the wall and opens into a passageway with red door panels inside. A triangular wooden truss is above the doorway. A single-story gatehouse with a hip-gable roof is directly on top of the pier; it lacks the timber substructure known as pingzuo. The gatehouse is two bays wide and one bay deep. A corridor encloses the building under the exterior eaves that are placed directly on top of the column shafts; there are no bracket sets. Architraves are lodged between columns close to the roof. In each bay, a dwarf column flanked by two inverted-V-shaped braces sits atop the architrave, and together they support the eaves purlin. Architrave, eaves purlin, inverted-V-shaped braces, and dwarf column form an intercolumnar lengthwise framework, a kind of composite beam similar to a modern parallel chord truss (pingxingxian hengjia). Square, single-bay buildings sit on the corners of the city wall, crowned by a single-eave, hip-gable roof. The roofs of the gatehouse and corner towers have owl’s tails.
[image: 2.17. Mural showing palatial-style architecture in Maijishan cave 27.]
2.17. Mural showing palatial-style architecture in Maijishan cave 27.


A three-bay-wide main hall with a single-eave hip-gable roof is at the center of the walled enclosure. Its depth is not visible. A corridor encloses the building under the eaves, similar in construction to the city gatehouse. Next to each side of the outer wall gates are the roofs of two more halls, single-eave and hip-gable. The roofs of the gatehouse, corner towers, and inner halls are painted white with gray ridges. The columns, bracket sets, and balustrades also are white; the interior wall of the corridor and the gongyanbi (board behind the bracket sets) are bluish-black, and the gates are red.

THE COFFERED CEILING IN THE GALLERY OF CAVE 4
Only five ceiling panels with paintings from the Northern Zhou period survive. Two depict architecture. A fairly well preserved painting on the ceiling of the corridor of cave 4 shows a residential courtyard with a one-bay-wide principal gate with a gabled roof that is centrally placed in the front part of a courtyard (fig. 2.18). In the front and back of the gate are entrance porches. The doorway opening is aligned with the central axis of the principal roof ridge. Similar to the mural in cave 27, architraves are lodged between two columns and carry inverted-V-shaped braces that flank dwarf columns. Left and right of the gate is a surrounding corridor consisting of exposed interior and exterior columns. An architrave with only one inverted-V-shaped brace is lodged between every two columns along the inner and outer courtyard façades. The surrounding corridor turns on both sides to enclose a building with double-layer architraves between two columns and a pair of inverted-V-shaped braces on the upper layer of the architrave.
[image: 2.18. Mural on ceiling of gallery of Maijishan cave 4 showing residential-style architecture, Northern Zhou.]
2.18. Mural on ceiling of gallery of Maijishan cave 4 showing residential-style architecture, Northern Zhou.




Architecture in Maijishan Caves Summarized
It is our premise that representations of architecture in painting and relief sculpture in cave-temples at Maijishan reflect characteristics of architecture of the time. It is also believed that these representations point out problems regarding the historic development of Chinese architecture.
CONJECTURES ABOUT CAVE 4
AND ITS NORTHERN ZHOU ARCHITECTURE
Cave 4 is carved in imitation of a seven-bay-wide, single-eave, hipped-roof Buddha hall with seven Buddhist shrines inside it (figs. 2.7, 2.8, 2.9, 2.18, 3.2, 3.3). A noteworthy feature is that two vertical grooves are cut into the upper part of the east face of the west column and the west face of the east column. The upper edge of each groove reaches sideways to the position of the cap-block “waist” and “ears,” and the lower edge is elevated 1 m below the cap-block underside. The outer edge terminates at the original surface plane of the column and the cap-block. The surface of the section between the two grooves is rough and slightly recessed, and despite its unevenness, its highest points are still positioned lower than the original surfaces of columns or cap-blocks. Above the two grooves, and aligned with them, are fragments of a rectangular-sectioned member atop the cap-block. Could this have been the architrave? There are two possibilities: the rectangular cross-section belongs to the architrave; or the architrave was placed between the two grooves and the rectangular-sectioned member atop the cap-block belonged to a bracket. Through comparative analysis it seems that this member in fact stems from the architrave. Consequently, the architrave was not lodged between two columns. Looking at the column tops, the areas between the two grooves are sunken and their contour lines are intact, which differs from the outward-protruding fracture marks of the rectangular-sectioned member atop the cap-blocks. Thus we assume that a piece has not broken off. Further, the areas between the two grooves are nearly half as wide as the rectangular-sectioned members atop the cap-blocks. Since the Han dynasty, the cross-section of a lintel or architrave has been equal to or greater than the cross-section of a bracket set or column-top joist. This is seen in cave 5, whose gallery was built only three decades later than cave 4 was carved (fig. 3.2). We also discern three mortise openings that were probably used to fasten timber frames for installing doors and windows or for installing wall panels. Traces of wood preserved inside the grooves are evidence that a wooden gallery was built after the collapse of the original stone gallery. Since it was erected after the Sui dynasty, the architraves were installed according to the current custom of lodging architraves between two columns. The grooves were plastered in the Song dynasty.
A second feature worth attention is bracketing. We infer that one center-block and two end-blocks were used above each of the six front columns in the central section, and no brackets were used atop the architrave. This method of placing bearing-blocks atop the architrave to support timu and eaves purlins while omitting bracket sets is also seen in cave 43, carved in 539 (fig. 2.5). The cap-block supports the architrave; atop the architrave sit three decorative small bearing-blocks, each carved in the shape of a flower. Since the time between the carving of the two caves is only about thirty years, it makes sense that they are so alike. A flower also is carved in the middle of the central bay of cave 43 between the architrave and the eaves purlin. Because it resembles the three column-top bearing-blocks, we know that here the flower-like end-block functioned as an intercolumnar bracket set. In cave 4 the building width does not allow for a flower-like end-block at the intercolumnar position. There, each column top had a timu atop the end-block. If there had been intercolumnar end-blocks, the successive bays would have been linked together by an elongated end-to-end joist.
A line in Yu Xin’s inscription reads: “He had a path like a ladder to the clouds constructed on the southern face of the rock, and had the niches of the Seven Buddhas carved as a temple offering for his father’s soul” (Sullivan 1969, 5). This passage suggests that when the cave was excavated in the Western Wei dynasty, a stone path was built along the cliff leading up to cave 4. The horizontal, rock-hewn corridor designated as cave 3 is situated to the east below cave 4. Since it is decorated with more than two hundred small, seated Buddhas carved out of the inner walls, it sometimes goes by the name Qianfolang (Thousand Buddha corridor), “thousand Buddhas” (Qianfo) a generic name for painted and sculpted imagery that may not number one thousand but takes on the meaning of countless. The east side of cave 3 reaches onto a sloping corridor designated as cave 168, of which the lower end connects to the ground. The horizontal projection of their combined length measures nearly 43 m. The labor for this cave group must have exceeded the normal difficulty of constructing rock-hewn caves. Caves 3 and 168 are part of the walkway that provides access to cave 4 and thus in all likelihood are the ladder-cloud path referred to in Yu Xin’s inscription.
Cave 168 is undecorated: it is nothing but a sloping gallery with a flat roof that is cut into the cliff wall. It is about 14 m deep and roughly rectangular in section. The cave front is ribbon-shaped, framed by short rock-cut walls at the top and bottom. The rear wall originally had murals with inscriptions by the influential Song court eunuch Li Shizhong and others.
Cave 168 connects with the east end of cave 3 through a rock-cut doorframe. Upon entry one walks for about 4 m through a cave-like section, an impression achieved by the solid-rock ground and ceiling and 0.9-m wall on the outer side. Just to its west, close to the ground, are remnants of a relatively narrow stone wall that are attached to the edge of the collapsed cliff. Moving westward, the cave ground, exterior front wall, and front half of the ceiling have collapsed; only the rear wall and rear half of the ceiling are intact. This is where one comes to the wooden plank path currently leading to cave 4.
The ceiling of cave 3 is cut in the shape of two gabled slopes and spans fourteen bays (fig. 2.19). A crescent-moon-shaped beam (yueliang) spans the corridor in each bay except the end ones. Its top surface shows entasis, its underside is arched, and atop sits a centrally positioned camel’s-hump-shaped brace (tuofeng) which, in turn, carries the timu and the ridge purlin. The beam-tail reaches the rear wall. A square front eaves purlin with a timu rests atop the beam-heads in the front. The corridor ceiling, starting from the ridge purlin, slopes downward toward the inside and outside, respectively. There are seven circular roof rafters in each bay: the outer two rafters are fixed to the beams; the central section comprises five rafters. The beam in the westernmost ceiling section has a straight profile and is taller and wider compared to the crescent beams, forming a doorframe similar to that of the east end. Small, seated Buddhas are arranged in six rows along the rear wall inside the corridor. The top two rows fit exactly within the original corridor height and, on the east, arrive at the edge of the doorframe. Below the second row is a 60-cm plain wall section and further below, the four additional rows of seated Buddhas. The current wooden plank road is installed at the same height as the plain wall section so that the lower four rows become separated and appear below the plank road. The lower four rows stretch to the east until they reach the collapsed section of the corridor ground and then extend sideways along the collapsed cliff to the intact portion of the exterior wall below the east end of the corridor.
[image: 2.19. Cross-section of Maijishan cave 3 corridor as it remains today.]
2.19. Cross-section of Maijishan cave 3 corridor as it remains today.


Cave 3 runs eastward in the direction of cave 4. The horizontally projected distance between the central axes of the outermost columns of both caves is 2.5 m, and their floors are only 5 cm apart. Beyond the doorframe on the west end of cave 3, the current plank road follows the inward turn of the collapsed wall, using ladders to reach onto the plank platform of cave 4. The cliff wall that is accessible by the wooden ladders contains an inscription from the year 1157 that proves that ladders for climbing up to this place were in use then. Based on the location of the intact ground of the east end of cave 3, the upper two rows of seated Buddhas probably were carved at the time the cave was opened, and the lower four rows were added after the collapse. One assumes this because a plain wall section appears in the 60-cm gap between the lower four and upper two rows, creating space for the wooden plank road.
Similar to cave 168, cave 3 is also just a sloping corridor. However, only cave 3 seems to really imitate a timber-frame construction. The heads of the crescent-shaped beams in the ceiling are believed to have originally been outside the cave with columns or a load-bearing wall below. A beam-head needs structural support and cannot jut outward like a cantilever-arm that is only supported on one end. The remains of the east end of the stone wall suggest that the corridor exterior originally was enclosed with a stone wall rather than free-standing columns. The original corridor façade probably included a rock-hewn front wall with large window openings and slightly outward-projecting beam-heads and rafters that were placed on top of the wall to evoke the impression of roof eaves (fig. 2.20).
The gradient of the sloped approach of cave 168 is close to 45 degrees, the same as the slope gradient of wooden ladders in traditional architecture. Thus we assume that the ladder walkway leading from the west end of cave 3 to cave 4 probably also had an inclination close to this. With regard to the 5-cm gap in ground elevation and the 2.5-m horizontal distance between caves 3 and 4, the end of the ascent for the ladder walkway to cave 4 should be next to the second east column of cave 4. But is this realistic? Worshipers would have needed landing space to enter and exit the stairway before climbing the ladders. Based on the cross-section of the eastern part of cave 4, and calculated based on the positions of the upper part of cave 44 and the intact wall of cave 30 located below it, the distance between the central axis of the colonnade and the outer edge of the ground outside the gallery of cave 4 was less than 2 m, roughly the space required for stair landings. If the end of the ascent to cave 4 had been located outside the gallery, it might have required an additional plank road platform. It also might have been necessary to use another portion of the plank road to connect with the ladder walkway exit at cave 3. Or, if the end of the ascent had been located inside the gallery, the position of the doorframe of cave 3 should have been modified, shifting from a western-oriented position to a slightly angled position facing the rock core. In this way, the exterior wall would have increased in depth and could not have been pierced with a large window opening; and the slanting corridor would have turned into a dark, ascending tunnel. The answer to this question awaits further research.
[image: 2.20. Theoretical reconstruction of cross-section and original interior corridor of Maijishan cave 3.]
2.20. Theoretical reconstruction of cross-section and original interior corridor of Maijishan cave 3.



CHARACTERISTICS OF NORTHERN DYNASTIES ARCHITECTURE REFLECTED IN CAVE 4 AND CONFIRMED IN TEXTS
The importance of cave 4 cannot be overemphasized. Extant examples of pre-Sui architecture mainly use two-rafter beams with inverted-V-shaped braces on top. The second-century stone funerary shrine of Zhu Wei (fig. 2.23-1) in Shandong province is an example, as are Mogao cave 251, dated to the Northern Wei period, at Dunhuang, and Northern Wei cave 15 at Maijishan. Beam frameworks with spans as great as four rafters are seen in Han relief sculpture in brick from Sichuan. Juan 22 of Fayuan zhulin (Dharma Garden, Pearl Forest) records that the main hall of Hedong Monastery in Jingzhou, built from 379 to 383, was eleven bays wide with single-span beams reaching a length of 55 chi (about 13.6 m) but only two rows of columns. The building described is two hundred years earlier than cave 4. If the beam really spanned this length, there is precedent for the seven-bay-wide, six-rafter-deep hall represented in cave 4. The simple structural relationship in cave 4 between architrave and column in the front gallery in which vertical columns merely support the horizontal beams and provide no resistance to lateral forces also is important. Caves 43, 49, 28, and 30 are like this. Each column of the colonnade stands independently. This is also a feature of the sixth century. The column shaft needs abutment from the surrounding architecture on the left, right, and back to maintain the stability of the colonnade. This abutment can be either in the form of intercolumnar bracing or in the form of a thick, rammed-earth wall or pier block. The straight rock-cut walls on both sides of cave 4 probably indicate that in this case thick walls were used at the gable sides. The rear wall of the gallery of cave 4 is plain and flat. The area where the beam-ends join the back wall lacks columns. The wall surface is farther back than those of the Buddhist cabinets, which suggests that the rear wall was load bearing. Before the Tang dynasty, there are many examples of load-bearing walls. Palace no. 1 in the Northern Wei capital at Luoyang was a 12-m-deep structure without columns but with three walls. Maijishan cave 4 might be an example that combined earth and wood.
The seven Buddha “cabinets” in cave 4 are valuable for understanding the interiors of sixth-century palaces, monasteries, and residences. A large number of images are covered with canopies in the Yungang, Longmen, and Gongxian caves; some have central pillars. Ceiling canopy construction may have followed precedents from the Zhou and Han dynasties with bronze components such as have been found at the tomb of King Cuo of the Zhongshan kingdom in Hebei, dated ca. 310 BCE, or the tomb of Prince Liu Sheng of ca. 113 BCE in Mangcheng, Hebei. Exquisitely carved column bases were found in the tomb of Sima Jinlong in Datong, Shanxi province, dated 484 CE. The moldings of downward-pointing lotus petals in cave 4 probably represent stone bases with holes in the middle for canopy pole shafts. After the canopy frame was assembled, screens or curtains were hung. The top was then covered with fabric. Further ornamentations such as horizontal valances were added. Triangular-shaped trappings and suspended chains of pearl beads were used for lowering the top and preventing the wind from lifting it. Because curtains were assembled in pieces, assembling and disassembling for transport was easy.
Canopies were common in Chinese buildings. They ranged from small, azure canopies for daily use to luxurious imperial tents. The ninth-century Xiyang zazu (Miscellany from Xiyang) records that Emperor Wudi of the Liang dynasty (r. 502–549) received Northern Wei envoys in Linguan Hall, where they sat under a black canopy. On New Year’s Day the officials paid respects in a large tent with green paint and a black top. The fourth-century work Yezhongji (Record of the city of Ye) informs us that in the winter months, Later Zhao emperor Shi Hu (295–349) used a ladle-shaped canopy made of rich brocade with dangling tassels. Dragon heads made of gold with five-colored tassels in their mouths were attached to the four corners. Golden lotus flowers were attached to the top. The rock-hewn canopies in cave 4 seem to follow the shape and structure of Shi Hu’s. The four corners of the cave canopies use floral plantain-leaf ornaments with clay-modeled dragon, phoenix, and other figure heads on top. The mouths of dragons, phoenixes, and figure heads of the cave canopies also have ornaments of various shapes hanging nearly to the ground and clay lotus flowers on the inner ceiling; and the four corners of the cave canopies also are consistent with the golden lotus flowers in the description of the top of Shi Hu’s canopy. The ceilings of Maijishan caves 26, 27, 141, and 127 also assume the shapes of canopies.
The line in Yu Xin’s inscription that reads “a hall of mirrored flowers is carved” seems to describe the above-mentioned mirrors inlaid into lotus-flower hearts. The passage “a path like a ladder to the clouds constructed on the southern face of the rock” also may refer to detail in caves 3 and 168. The line “in the niches are multiplied representations of the Buddhas” seems to describe the Buddhist statues inside the seven niches of cave 4 or the small Thousand Buddhas in the niche walls and ceilings. The line “the wall of rock is cut across on a broad face” is believed to refer to the columned gallery of cave 4. Finally, the line “chambers carved in the darkness of the mountain peak” may refer to the seven niches cut deep into the rock massive. One reads Yu Xin’s inscription with the feeling that this cave was renowned and influential, a building project whose magnificence at the time should not be underestimated.
Cave 4 is the largest extant Northern Dynasties cave with replicas of wooden eaves. Its volume is close to that of the largest extant wooden hall of the Tang period, the east hall (main Buddha hall) of Foguang Monastery in Wutai, Shanxi. The rendering of such a large timber building in the sixth century, and, moreover, one that so faithfully shows all the significant, individual structural components, is of utmost importance for the history of wooden architecture in China.

THREE TYPES OF EAVES CONSTRUCTION
Columns, architraves, and bracket sets on the exterior of Maijishan and other cave-temples, as well as several sarcophaguses, can be grouped into three types (fig. 2.21). In the first type, the architrave rests either directly on the column shaft or at the cap-block atop the shaft. Simple timber blocks or bearing-blocks, acting as cushions, and connecting members are squeezed in between the architrave and eaves purlin. Examples are in caves 28, 30, 43, and 4. Looking at similar caves at Yungang, Dunhuang, and Longmen, we observe that sometimes bracket sets or inverted-V-shaped braces are added between an architrave and purlins, which then form a lengthwise framework (as opposed to the transverse framework of the crossbeams that would be common in later dynasties) that stretches across the entire front similar to a parallel chord truss.
In the second type of building, the column tops carry the eaves purlin and the architrave is placed below the column tops and inserted into the column shafts but not too deeply. Inverted-V-shaped braces and dwarf columns are added between the architrave, sometimes consisting of several timbers and purlins. This again forms a parallel chord truss, or lengthwise framework, between each two columns, but one that is shorter in length and individually lodged into the shafts of flanking columns. This type is seen on the painted ceiling panels of caves 27 and 4.
The third type is similar to the second. The architrave consists of several segments that are individually placed between two columns. Atop each column sits a column-top bracket set that may consist of a single cap-block or bracket cluster. Each column-top bracket set carries a crossbeam that supports the roof. Inverted-V-shaped braces are used as intercolumnar bracket sets between two column-top bracket sets, such as in cave 5.
Examples of the first and second types mainly belong to the Northern and Southern Dynasties and Sui periods, perhaps suggesting that during the Sui dynasty or slightly earlier architecture underwent notable changes in timber framing through a transformation of the eaves-column-architrave framework. The lengthwise framework of the first type functions as the principal beam framework and is stable owing to the role of the inverted-V-shaped braces that extend between the horizontal top and bottom chords. Combined with crossbeams installed at right angles and rafters, this framework can maintain the stability of the roof above. The colonnade merely props up the lengthwise framework. It is not stable in and of itself because the columns are not attached to other members that could provide reinforcement. The lengthwise framework placed on the column row still relies on other building parts such as the rear wall, gable walls, and corner piers or on other wooden components to ensure stability. The entire wooden framework is neither structurally independent nor can it stand alone.
[image: 2.21. Three types of exterior building frames that use pillars and architraves. Type I 1. Maijishan cave 28, Northern Wei 2. Maijishan cave 43, Western Wei 3. Yungang cave 9, NorthernWei 4. Guyang Cave, Longmen, Northern Wei 5. Mogao cave 433, Dunhuang, Sui Type II 6. Maijishan cave 27, Northern Zhou 7. Maijishan cave 4, Northern Zhou 8. NingMao stone sarcophagus, excavated near Luoyang, in Museum of Fine Arts, Boston, 527 9. Incision on stele, Qinyang, Henan, Eastern Wei 10. Tianlongshan, Sui, 584 Type III 11. Maijishan cave 5, Sui 12. Mogao cave 420, Dunhuang, Sui 13. Tomb of Li Shou, Sanyuan, Shaanxi, early Tang 14. Main hall, Nanchan Monastery, Wutai, Shanxi, 782]
2.21. Three types of exterior building frames that use pillars and architraves.
Type I
1. Maijishan cave 28, Northern Wei
2. Maijishan cave 43, Western Wei
3. Yungang cave 9, NorthernWei
4. Guyang Cave, Longmen, Northern Wei
5. Mogao cave 433, Dunhuang, Sui
Type II
6. Maijishan cave 27, Northern Zhou
7. Maijishan cave 4, Northern Zhou
8. NingMao stone sarcophagus, excavated near Luoyang, in Museum of Fine Arts, Boston, 527
9. Incision on stele, Qinyang, Henan, Eastern Wei
10. Tianlongshan, Sui, 584
Type III
11. Maijishan cave 5, Sui
12. Mogao cave 420, Dunhuang, Sui
13. Tomb of Li Shou, Sanyuan, Shaanxi, early Tang
14. Main hall, Nanchan Monastery, Wutai, Shanxi, 782


The second type probably reflects the building methods of small-scale to mid-scale timber-frame architecture. The architrave is tenoned into the column shaft, and the inverted-V-shaped braces that are added between eaves purlin and architrave segments probably help maintain the stability of a column row or a column network. After the advance in mortise technique of inserting the architrave into the column and the resulting increased integrity of the entire building structure, inverted-V-shaped braces were gradually omitted and finally abandoned; this development resulted in wooden frame architecture without bracket sets. In later times this type of building was known as xiaoshi, small-scale style.
The structural characteristic of the third type is that the architrave moves down from the position atop the columns to the placement between two columns, aligned with the upper edges of the column shafts. Thanks to the effect of structural mortise-and-tenon joints, the column row or column network is stable and prevented from tilting sideways, independent of the rest of the structure. Post-Tang builders adopted the methods of incline of corner-column axes toward the building center (cejiao) and “rise” in height of columns toward the building ends (shengqi). The bracket clusters and inverted-V-shaped braces originally placed atop the architrave in the lengthwise framework were freed from the restraint of being part of a compound-beam and became individual architectural members, acting as independent column-top and intercolumnar bracket sets. They support a structural frame composed of multilayered, piled-up column-top joists and the beam framework above. At that time, the transverse frameworks of the crossbeams had already replaced the lengthwise framework as the principal supporting structure. By the Tang dynasty this type of frame became the main method for building large-scale wooden structures.
Despite the post-Tang popularity and widespread use of the third type of framework, the building method of the first type was not completely abandoned. Rather, it was modified, a transformation recorded in Yingzao fashi (Building standards), the official government-sponsored treatise on Song architecture discussed in more detail in later chapters. The relevant entry in juan 5 on architraves mentions the use of yan’e (an end-to-end architrave) and chuomufang (short timber for additional support of the architrave) atop exterior eaves columns. In the Song text, yan’e refers to an architrave supported by columns with both ends slightly extending beyond the wall-plane and with a cross-sectional height measuring 1.5 times the cross-sectional height of the lan’e (architrave). Bracket sets are placed on top of the yan’e to hold up the eaves purlin. A chuomufang can be added below the yan’e that acts as a cushion and stretches between the corner columns and second-to-last columns. Shaped like the architraves of type three frames, but smaller in cross-section, the chuomufang stabilizes the flanking end-bay columns and supports the two ends of the yan’e. A building with this structure is seen in the depiction of Dragon Pavilion in Jidu Temple in Jiyuan county, Henan, of the Song period, and in the flour mill in the hand scroll Flour Mill Powered by a Waterwheel attributed to the tenth-century painter Wei Xian in the Shanghai Museum. Until the Ming and Qing dynasties, many monastery buildings in Shanxi, Shaanxi, and Gansu still employed yan’e and chuomufang under the exterior eaves. The advantage was that several columns of the central section could shift positions, moving away from alignment with the crossbeams, which in turn directly rested atop the yan’e. An example is the front hall of the Ming-period Daoist monastery Yuquanguan in Tianshui, Gansu (fig. 2.22). The bracket clusters atop the yan’e are freed from mandatory column-top placement. Such flexibility in design matches renderings of three-bay halls on the walls of Yungang caves.
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2.22. Positions of architraves in Song, Ming, and Qing buildings.
1. Dragon Pavilion, Jidu Temple, Jiyuan, Henan
2. Main hall, Yuquan Daoist Monastery, Tianshui, Gansu
3. Baosha (projecting portico), main hall of government building, Huo county, Shanxi



INVERTED-V-SHAPED BRACES AND TRUSSES
There are many representations of inverted-V-shaped trusses and braces at Maijishan. The three main placements are on top of a crossbeam to uphold the ridge purlin, as seen in caves 15, 140, and 27; on the lintel or architrave between columns, such as in murals in caves 27 and 4; and as bracket sets in positions between column-top bracket sets (fig. 2.23).
The use of inverted-V-shaped trusses began before the construction of Maijishan. In the Han dynasty the feature was called wu. Wu are mentioned in the Han dictionary Shiming (Explanation of terms) as a feature placed on top of a beam whose two parts abut. They are also known as cheng. These earliest inverted-V-shaped trusses are found atop the two-rafter beams to support the ridge purlin in the Zhu Wei stone funerary shrine from Shandong province erected in the year 50 CE (fig. 2.23-1). Like the representation of architecture in Maijishan cave 15 (fig. 2.23-2), the Zhu Wei shrine is a two-rafter-deep building. This is the smallest form of gable-roofed architecture possible. Buildings of great depth may use frameworks of multiple, piled-up beams, but the topmost layer almost always comprises a two-rafter beam and an inverted-V-shaped truss. In this combination, the feature corresponds to the simplest form of a triangular-shaped truss. The diagonal struts act as pressure rods, and the beam basically becomes a tension rod if the distance from one end of a diagonal brace to the other is large enough for the feet to stand close to the beam-ends. This is still the case in the Tang dynasty. The top pieces of timber framing of the famous main halls at the Nanchan and Foguang Monasteries in Wutai, Shanxi, are like this (fig. 2.23-5). After the Tang period, such simple trusses were gradually abandoned, and the ridge purlin was upheld by a dwarf column on top of the top beam.
[image: 2.23. Use of inverted-V-shaped trusses ( ) and braces from Han to Tang. Type I, on crossbeam 1. Stone offering shrine of Zhu Wei, Jinxiang, Shandong, 50  2. Interior of cave 15, Maijishan 3. Stone sarcophagus of Ning Mao, Museum of Fine Arts, Boston, 527 4. Detail of mural, cave 140, Maijishan, Northern Wei 5. Inverted-V-shaped truss, east hall, Foguang Monastery, Wutai, 857 Type II, on architrave 6. Interior of tomb 20, Fenghuanghe, Jiangdu, Jiangsu, Eastern Han 7. Detail of east wall, cave 12, Yungang, Northern Wei 8. Stone sarcophagus of Ning Mao, Museum of Fine Arts, Boston, 527 9. Front façade, cave 16, Tianlongshan, Shanxi, Northern Qi 10. Detail of stone stele, Dayan (Great Wild Goose) Pagoda, Xi’an, Shaanxi, Tang]
2.23. Use of inverted-V-shaped trusses (chashou) and braces from Han to Tang.
Type I, on crossbeam
1. Stone offering shrine of Zhu Wei, Jinxiang, Shandong, 50 CE
2. Interior of cave 15, Maijishan
3. Stone sarcophagus of Ning Mao, Museum of Fine Arts, Boston, 527
4. Detail of mural, cave 140, Maijishan, Northern Wei
5. Inverted-V-shaped truss, east hall, Foguang Monastery, Wutai, 857
Type II, on architrave
6. Interior of tomb 20, Fenghuanghe, Jiangdu, Jiangsu, Eastern Han
7. Detail of east wall, cave 12, Yungang, Northern Wei
8. Stone sarcophagus of Ning Mao, Museum of Fine Arts, Boston, 527
9. Front façade, cave 16, Tianlongshan, Shanxi, Northern Qi
10. Detail of stone stele, Dayan (Great Wild Goose) Pagoda, Xi’an, Shaanxi, Tang


Inverted-V-shaped braces of the second type also are found in the Han dynasty. They appear above the lintel on the outer coffin panels of Fenghuanghe tomb 20 in Jiangdu county, Jiangsu (fig. 2.23-6). The brace supports the midpoint of the purlin and acts as a force of stability between two columns. This technique is fairly common in the Northern and Southern Dynasties and can be seen at Yungang, Longmen, Dunhuang, and caves 27 and 4 at Maijishan (fig. 2.23-7). The method more often seen at Maijishan is to alternate inverted-V-shaped braces with “three-rises-on-one-block” (yidou sansheng) bracket-set clusters that are both placed between the architrave, now elevated above the column-top cap-block, and the eaves purlin. This creates a framework similar to a modern parallel chord truss that spans the entire building front. Examples are found in Guyang Cave at Longmen, cave 12 at Yungang, and cave 16 at Tianlongshan (figs. 2.21-4, 2.23-7, -9).
After the Northern Zhou and Sui dynasties, the third type, a second layer of vertically positioned architrave known as you’e added below the main architrave, appears. The inverted-V-shaped braces evolved into independent units in the form of intercolumnar bracket sets (bujian puzuo) that gradually became decorative. Their design continued to evolve from struts with straight legs to ones with bent profile and upward turned feet, sometimes replaced by a camel’s-hump-shaped brace.

BUNDLED BAMBOO COLUMNS
The column shafts in cave 49 are described in Chinese as melon-shaped (gualeng) because of the outward-bulging segments. The west column of cave 4 indicates that these columns should have eight segments. Melon-shaped columns often are found in Han stone relief carving. Examples are at the Shiziwan cliff tomb near Leshan, Sichuan; the Dongjiazhuan tomb in Anqiu, Shandong; and the ornamental columns of the Han nobleman Liu from Langya, Sichuan, now in the Shandong Library (fig. 2.24). There are also examples in Xuzhou, Jiangsu. The Shuijingzhu (Commentary on the Waterways Classic), juan 23, refers to these melon-shaped columns as bundled bamboo sticks. The column shafts in the Shiziwan cliff tomb and the ornamental tomb column-shaft of Xiang Liu are decorated with carvings of horizontally braided strings.
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2.24. Bundled bamboo columns of the Han dynasty, some decorated with horizontally braided string, and melon-shaped column from main Buddha hall of Baoguo Monastery, Ningbo, Zhejiang.
Han examples:
1. Relief sculpture from tomb wall in Sichuan
2. Detail of tomb in Dongjiazhuan, Anqiu, Shandong
3. Ornamental column from spirit path at tomb of Master Liu, Minister of Langya, Sichuan; Shandong Provincial Library
4. Detail of tomb in Shiziwan, near Leshan, Sichuan
5. Melon-shaped column from Daxiongbao Hall, Baoguo Monastery, Ningbo, Zhejiang, 1013


Tying small plant stalks such as bamboo, reed, or sorghum into bundles is a practice that dates to the Neolithic Yangshao culture of North China. The Han-period Mingtang in Xi’an also used sorghum bundles joined together and nailed onto the wall before being coated with plaster. These kinds of plant-stem bundles also were used for long-handled weapons. The example in Maijishan cave 49 shows that in the sixth century this feature was still a popular motif, but one that already had become purely decorative by omitting the horizontally tied rope and only displaying the vertical stems.
The melon-shaped column survives in the Song dynasty. It is used in the wooden columns in the main hall of Baoguo Monastery in Ningbo, Zhejiang, built in 1013 (fig. 2.24-5). Each column consists of four circular poles that are combined into a larger timber whose circumference resembles the shape of a melon with eight outward-bulging segments. This feature is described in juan 14 of Tingshi (Jottings by my bedside table) by Song literatus Yue Ke (1183–1234).

GUTTERS
The palace in the mural in cave 127 consists of two closely positioned halls (fig. 2.16) with gutters opposite each other, an arrangement, as mentioned above, known as duiliu. In the dictionary Shuowen, liu is defined as water flowing down the roof. The Liji (Records of ritual) states that chengliu are water troughs fixed under the roof eaves to collect rainwater and carry it off toward both sides. Chengliu are believed to have been made of wood, but palace architecture may have had copper troughs. Yingzao fashi, juan 6, has an entry on water troughs that states that when two buildings are closely aligned but separated so that there is a small gap between the roof eaves, the space is for draining rainwater; the water flows down from the roof surfaces in opposite directions but is redirected into a shared eaves gutter that is called duiliu. In the broader sense, two structures with opposite water flows can still be called duiliu even if they do not share the same water trough. In Wudufu (Rhapsody on the Wu capital [of the Wu kingdom (220–280)]), Zuo Si (250–305) writes that Jade Hall had duiliu. Luoyang qielan ji (Record of monasteries in Luoyang), written by Yang Xuanzhi in 547, states that Jingming Monastery had duiliu. Tang poet Du Fu (712–770) also writes of shared gutters. The front and middle halls of Linde palace complex at the Tang palace Daminggong, discussed in essay 6, also used shared eaves gutters. The duiliu method is still seen at the Qing-period Yangxin (Cultivating the Mind) Hall in the Forbidden City. The method probably originated out of an inability to construct buildings of greater depth. The most feasible solution was to erect two or more buildings tightly placed next to each other. After the Tang period, water troughs developed into built-in drains between opposite roof slopes of an undulating roof, and duiliu gradually lost its importance. The depiction in the cave 127 mural provides essential visual data for understanding the traditional building method of shared eaves gutters.

CITY, WALL, TOWER, AND QUE
Finally, the mural in cave 127 includes the most complete image of a city wall, towers, and que from the Northern and Southern Dynasties period. Luoyang qielan ji says that in Northern Wei Luoyang, all gate-towers had two stories and Xia Gate in Northern Wei Luoyang had three, reaching 20 zhang (56 m). The Standard History of the Liang Dynasty (Liangshu), which deals with the period 502–556 and was compiled in the early seventh century, mentions gates of the palace in Jiankang (today Nanjing) that were three stories in the year 511. The three-story main gate in the cave 127 mural is believed to be similar to the south gate of Yongning Monastery built in 516 in Luoyang. Clearly city towers in North and South China were multistoried, and the picture in the cave represents this feature. The mural in cave 127 also shows a square pavilion on top of a square pier platform to the left and the right of the gatehouse and a que beyond each pavilion. Meridian (Wu) Gate in the Forbidden City is a late example of this design.
The architectural representations on the façades and walls of the Maijishan caves are neither random nor artisans’ fancy. Rather, in general conception as well as detail they provide some of our best evidence of timber-frame architecture of sixth-century China. The caves themselves, façades, interior spaces, and decoration are equally profound evidence of China’s sixth-century building tradition.
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Early Buddhist Architecture in China
Monastery Plans and Statue Arrangement
The oldest wooden building in China is a Buddhist image hall dated to the year 782. More than twenty older buildings survive in Japan. Thus since the first modern studies of Chinese architecture, scholars have turned to Japan to elucidate the study of Chinese buildings. Like other studies of China’s earliest Buddhist architecture, this one investigates Japanese buildings alongside Chinese ones. Also following standard understanding of early Chinese architecture, the relation between palatial buildings and Buddhist buildings is explained. Fu Xinian quickly goes much farther. This pathbreaking essay is one of two in this book in which Fu proposes, based on textual records, that Buddhist cave-chapels were carved in imitation of canopy-covered shrines, thereby relating interior construction to timber-frame architecture. Further, the study investigates the viewing angles for sculpture in Buddhist interior space, both that of caves and that of wooden structures, proposing yet another correspondence between cave-temple interiors and freestanding Buddhist halls.


Buddhism entered China in the Eastern Han dynasty, began to flourish during the Northern and Southern Dynasties period, and reached a peak in the Tang period. At that time, there were more than 4,600 great monasteries and more than 40,000 small monasteries in China. After imperial palaces, Buddhist monasteries provide the most magnificent examples of Chinese traditional architecture. However, very few early Buddhist buildings survive: the earliest brick pagoda is at Songyue Monastery in Dengfeng county, Henan province, built in 523; the earliest timber-frame hall is the main hall of Nanchan Monastery in Wutai county, Shanxi province, built in 782. For earlier Buddhist architecture, one consults historical documents, stone carvings, wall paintings, and construction in Japan.
Until the Wei and Jin periods in the third and fourth centuries, Buddhist monasteries were focused on stupas, Indian relic mounds that were transformed into Chinese pagodas. Buddhist disciples of that time visited pagodas to view images of the Buddha and practiced asceticism and meditation. Buddhism began to flourish during these two centuries among the upper echelons of Chinese society, the nobility and the literati who were equally interested in Neo-Daoism. Yet as a foreign religion entering a civilization with a long history grounded in Confucianism, it was necessary for Buddhism to undergo Sinicization and secularization. Buddhists sought the best way to disseminate the faith and educate masses of people so they could understand and accept this religion.
From the fall of the Han dynasty in 220 until reunification under the Sui in the 580s, China endured more than 350 years of internal turmoil and despair. The ideas propagated by Buddhism, that salvation could end suffering, the magical abilities of Buddhist deities, the endless cycle of birth and rebirth, the cause-and-effect relation of karma (human actions that decide fate), the concepts of sin and religious merit, and the prospect of bliss in the afterlife, all detracted focus from the human hardships of the lower classes. Temples and their statues were didactic tools in the transmission of Buddhist doctrine, and thus their construction increased significantly starting in the early fourth century. By the first half of the sixth century the Liang dynasty (502–557) in southeastern China had 2,846 monasteries and the Northern Wei (386–534) in the North had 13,727. By the end of the sixth century, Buddhist architecture and statuary were part of the Chinese tradition. In architecture this meant a gradual shift away from the pagoda to the Buddha hall as the focal point of the monastery, a configuration heavily influenced by the Chinese imperial palace, whose focus was the emperor’s hall of audience. The Buddha, in other words, came to be enthroned as a Chinese ruler in his palace.
During the process of Sinicization of architecture, it became popular to turn residences into monasteries as charitable donations. When Buddhism first arrived in China, the wealthy established worship spaces in their own homes; rooms were dedicated to the veneration of the Buddha and sometimes monks were supported. Once devotees were allowed to build monasteries, followers donated their homes for temples. In the Southern Dynasties capital of Jiankang (Nanjing) and the Northern Dynasties capitals of Luoyang and Ye, princes and high-ranking officials as well as wealthy merchants sometimes donated more than one residence to monasteries in the course of their lives. The Luoyang qielanji (Record of Buddhist monasteries of Luoyang), written by Yang Xuanzhi in 547, informs us that pagodas were sometimes constructed around a wooden central pole in these dwellings-turned-temples. In many other cases, however, a front hall was used for venerating the Buddha and a rear hall was used as a lecture hall. From these descriptions we conclude that even when Buddhist monasteries were centered on pagodas, they still preserved major aspects of their layouts as palaces or mansions before donation to the Buddhist church, sometimes even with private gardens. This period in Luoyang is evidence that the origins of the Chinese Buddhist monastery lay in palatial or elite residential architecture.
In addition to the transformation of residential architecture into religious architecture, the other reason the dominant central pagoda identified with Indian monasteries was replaced with a large hall in China was functional: the hall was more suited for the display and worship of images. In the early centuries of Buddhism in China, pagodas were usually square in plan, and wooden pagodas had central pillars (chazhu) that connected the stories from bottom to top. Statues thus could not be put in the center of the pagoda. At best they could lean against the central pillar. It was also impossible to install statues with attendants in the shallow wall niches of a pagoda. At the same time, the fervor for Buddhism was intensifying, and monasteries and donors competed with one another to patronize beautiful statuary. The Weishu (Standard history of the Wei dynasty) records that the Northern Wei emperor Wencheng (440–465) ordered five golden statues (probably gilt-bronze), each 6 zhang (about 16 m) in height, for Wuji Monastery in the capital Pingcheng (today Datong) in 454. Statues of this size must have been set up in a hall. The Record of Buddhist Monasteries of Luoyang records an 8-zhang (about 21.5 m) golden statue in the main hall of Yongning Monastery in Luoyang in addition to ten life-size golden statues. Yongning Monastery’s pagoda was the tallest structure in Luoyang. Still, it was along the central axis of the monastery together with the Buddha hall.
The change in the layout of Buddhist monasteries to a focus from the pagoda to the Buddha hall probably occurred in several steps. First, plans based on Indian precedents in which the pagoda was the most important structure developed into plans still focused on the pagoda, but the circular stupas with egg-shaped domes of India became four-sided, multistoried structures of the Chinese building type known as louge. Next, the center of the monastery shifted from a focus solely on the pagoda to the coexistence of pagoda and Buddha hall. Finally, the hall replaced the pagoda as the most important building in the monastery, usually in the center following the arrangement of a palace. To confirm this evolution we must turn to the sixth and seventh centuries in Japan.
Shitennōji in Osaka, a Japanese monastery dated 593, has been destroyed and reconstructed in modern times. Its pagoda is in the center of the monastery, and the Buddha hall (Kondō) is north of the pagoda along the central axial line. The pagoda is the architectural focus. Hōryūji in Ikaruga, just outside Nara, rebuilt at the beginning of the eighth century, has its pagoda alongside the Kondō in the center of the monastery. Here, equal importance is attached to pagoda and hall. By the Nara period (710–794) in Japan, the focus shifted to the Buddha hall. At the monastery Yakushiji, the Buddha hall is framed by two pagodas, one on either side in front of it. At Tōdaiji in Nara, the center of the complex is the Buddha hall, and the lecture hall and middle gate join a corridor behind and in front of the Buddha hall that encloses it. The two pagodas are forced out of the main courtyard; they stand on either side in front of the middle gate, so that the arrangement of the core of the monastery is similar to that of a Chinese palace (fig. 3.1). The six-step evolution of the Buddhist monastery plan shown in figure 3.1 that is documented by dated monasteries of the seventh and eighth centuries is believed to have been influenced by Chinese Buddhist architecture.
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In addition to Japan, where interior arrangements of images on altars and murals as well as monastery plans suggest parallels, we turn to Buddhist cave-temples for evidence of China’s earliest Buddhist architecture. Putting dated cave-temples in chronological order, we observe an evolution in Buddhist space and detail. One begins with Yungang caves 16–20, known as the Tanyao caves, near Datong in northern Shanxi province, which were carved in the 460s and named after the monk who was in charge of their construction. The five caves appear to be cottages for the practice of Buddhism. This is a structural feature we can surmise only from Chinese evidence. Cave 6 at Yungang, dated slightly later than the 460s, has a number of four-sided, multilayer pagodas, both carved in relief on the walls and in the round. The four-sided structure represents the Chinese adoption of a foreign form, the stupa, and much of the decoration on the pagodas in this cave and in caves 9 and 10 also alludes to imported motifs. Yet the interior is very much the ground level of a Chinese Buddhist pagoda. Cave-temples at Maijishan, discussed in essay 2, and cave-temple 2 at North Xiangtangshan in Handan, southern Hebei province, have columns, bracket sets, eaves rafters, roof tiles, and roof ridge ornaments carved into the outer façades in imitation of Chinese timber-frame architecture. The front façade of Maijishan cave 4 is seven bays wide with beams and panels of a flat, coffered ceiling carved into the rock (fig. 3.2). The front of North Xiangtangshan cave 2 is three bays wide, defined by four columns. Inside are three “shrines,” one in the center and one on each side. Each shrine has canopy poles lodged in bases, canopy hooks, plantain leaf decoration, pearl bead chains, and tassel-shaped pendants carved at the top of the canopy. Each corner is decorated with a diagonally projecting dragon-head holding a five-color tassel in its mouth. The lotus flowers and mirrors suspended at the upper parts of the four corners are also carved as if they were real. Inside these Buddhist shrines are pedestals in the form of xumizuo (podiums that imitate the sacred Buddhist mountain Sumeru) placed either directly on the ground or on top of a low, flat bed (chuang) for displaying deities flanked by attendants.
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3.2. Reconstruction of front façade of Maijishan caves 4 and 5, sixth century.


A few historical documents describe the interior of late Northern Dynasties Buddhist halls. Zhangdefu zhi (Record of Zhangdu prefecture), compiled by the scholar Cui Xi during the period 1521–1567, has an entry in juan 8 on the palace of the capital at Ye in southern Hebei during the Northern Qi (550–577) period. One reads that Mizuo Hall in Hualin Park had three stories. Its middle story was a Buddha image hall of three bays. The statuary was exquisite. There were in addition seven wooden images of monks, each 3 zhang (about 8 m) in height, who wore garments of colored silk. One statue of a monk was in the southwest corner and another was in the southeast, and the other five were positioned so as to continuously circumambulate the Buddha in a counterclockwise direction. The upper story also was a Buddha hall, with bodhisattvas, guardians, and attendants of the Buddha. Flying deities (apsaras) and purple clouds were carved into the Buddha’s canopy, all set to rotate in clockwise and counterclockwise directions, respectively. The wooden monks, flying deities, and purple clouds were mechanical devices driven by water power. It thus appears that the interior design of this three-story Buddha hall was made for the performance of a ceremony. Similar arrangements of deities and attendants under canopies proliferate at the Maijishan caves discussed in essay 2, but so far no text linking their arrangements to ceremonies can be confirmed.
The Chinese term zhang, translated here as an interior Buddhist shrine, was the name of a popular item of furniture beginning in the Han dynasty. According to historical records, at the time of Emperor Cheng (r. 325–342) of the Eastern Jin dynasty there were zhang inside the side wings of Great Ultimate Hall (Taijidian), the main hall of audience and most important building of the imperial palaces in the capital, Jiankang. Yezhongji (Record of the city of Ye [capital]) informs us that in the winter months, Later Zhao ruler Shi Hu (295–349) used a zhang with golden dragon-heads at each corner of the top poles, gold and silver incense burners at the four corners, and a lotus flower in the ceiling. Youyang zazu (Miscellaneous morsels from Youyang), juan 1, records that when Emperor Wu (r. 502–549) of the above-mentioned Liang dynasty, whose capital also was in Jiankang, received the Northern Wei chancellor in Great Ultimate Hall, he sat facing south in a structure supported by four corner pillars and covered with a canopy. The text further records that when Emperor Wu met the Northern Wei envoy in Linguang (Forest Light) Hall in Leyou (Pleasure Traveling) Park, he sat beneath a black canopy, facing south. Emperors thus sat outside in canopied structures, perhaps derived from tents or perhaps portable shrines, and when inside a hall they were seated under more permanent architecture made in imitation of canopies, always facing south as the Chinese emperor did when holding audience since the earliest recorded times. Ordinary people, by contrast, could put up a canopy, but it could be installed only in front of the western wall, so that they faced east when receiving guests. Since the seven canopied chambers inside Maijishan cave 4 seem to be a close match in terms of opulence to the canopy described in Yezhongji under which Shi Hu sat, we propose that a similar arrangement of Buddhist statues seated under a canopy facing south existed in the cave-temple.
Thus in the course of Sinicization, Buddhist monasteries adopted the setup of Chinese palaces and aristocratic mansions of the time, not only in terms of general layout and outward appearance of halls but also in terms of interior design and furnishings. In his preface to Record of Buddhist Monasteries of Luoyang, Yang Xuanzhi writes that in Luoyang, “Golden pagodas were as high as the imperial spirit altar (lingtai) and Buddha halls were as excessive as [the halls of] Epang Palace [of China’s First Emperor Qin Shi Huangdi].” Three hundred years later, the Great Anti-Buddhist Persecution of 843–845 by the Wuzong emperor (r. 840–846) was explained by opulent excesses in monastery architecture and decoration that even exceeded those of palace architecture. In good and bad times for the Buddhist church, monastery architecture followed that of China’s palaces.
The years 574–577 also saw widespread Buddhist persecutions under the Northern Zhou emperor Wuzong (r. 560–578). The resulting destruction of wooden monastery architecture is a major reason one must turn to Japan and to cave architecture and written descriptions to fill in the physical record of China’s early monastery architecture. Yet even with destruction and an extrapolated record, it is certain that in the early centuries of Buddhist construction in China, the fourth, fifth, and sixth, its palaces were models for religious construction. To become part of the building system across China’s topography and climates, stone stupas with egg-shaped domes, outdoor worship spaces with cells for monks, and rock-carved caves such as existed in early Indian Buddhist architecture could not sustain the faith. Construction of spaces for the Buddha in imitation of the already millennia-old system of wooden palace architecture, even if its lavish decoration was more grandiose than Indian precedents, was the way the monastery freed itself from foreign forms of South and Central Asia and created a Chinese aesthetic deemed fitting for the gods. The shared architectural language of palace and temple was easy for the Chinese people to recognize, and through visuality, the eminence of the Buddha was strengthened conceptually. That most worshipers had never set foot in an imperial city further strengthened their perceptions of the Buddha’s power. The splendid imagery of Buddhism and its architecture fueled the focus of the laity on religion and its potential to bring them to a paradise likened to the emperor’s environment on earth.

Interior Space of Buddha Halls
A Buddhist hall, pagoda, or even an entire monastery is established with the aims of worshiping the Buddha and providing monks and followers with a place for meditation and prayer. Therefore, in addition to the layout of the temple complex and the appearance of individual buildings, the correct arrangement of statues has been a fundamental issue for Buddhist architecture. The Tang dynasty is a time from which we can document both the interior and exterior of Buddhist halls. In spite of the very scant evidence of Buddhist architecture in China before the Tang dynasty, one Buddhist space, Maijishan cave 4, discussed at length in essay 2, offers extremely important information for the study of Tang Buddha halls, information that one assumes reflects the sixth century and thus a continuity between late Northern Dynasties Buddhist architecture and that of the eighth century, from which China’s earliest wooden Buddhist architecture survives.
A cross-section of Maijishan cave 4 shows four features that continue in Tang Buddha halls (fig. 3.3):
	1.The Sumeru altar on which each of the seven Buddhas sits is at eye level with the viewer. Looking straight ahead, the viewer sees the feet of the image, but not its face. The worshiper must look up to engage with the Buddha.

	2.From under the eaves outside the gallery in front of the cave, a 30-degree angle places the worshiper’s eyes on the entertainers on the ceiling of the cave (fig. 3.3-1).

	3.When one is standing inside the cave gallery, the 30-degree angle allows one to see the entire rear wall and the topknot of the Buddha image (fig. 3.3-2).

	4.When one is standing right in front of the Buddha niche, the angle from which one sees the Buddha’s crown is also 30 degrees (fig. 3.3-3).


There are thus three viewing locations from which a worshiper can engage with the deity or what is behind him. The angle of sight remains the same, so that the viewer retains focus. This must have been intentional on the part of the cave builders.
Of the four Tang Buddha halls extant in China, the main hall of Nanchan Monastery, dated 782, and the east hall of Foguang Monastery, dated 857, preserve some original statues whose primary repairs have been only repainting. The original locations of all the statues on the main altars are known. Both buildings are in Wutai county of Shanxi. In both, the statuary is installed on a large, U-shaped dais with serrated decoration along its edges. This shape is that of the U-shaped chuang (platform bed), which had become popular in the Tang dynasty. Buddha altars that resemble chuang survive in mud-brick in numerous late Tang and Five Dynasties Mogao caves at Dunhuang. Some are painted with a pattern inspired by grains of wood (muwen), suggesting actual wooden prototypes. In the painting Night Revels of Han Xizai attributed to Gu Hongzhong (937–975), in the Palace Museum, Beijing, one observes the same kind of low, wooden beds. At some point between the Northern and Southern Dynasties, when Buddhist statues were seated beneath canopies, and the Tang dynasty, the main images in temples came to stand or sit on U-shaped chuang. This, too, demonstrates the continued use of secular interior design for the house of the Buddha.
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3.3. Cross-section of Maijishan cave 4, showing viewing angles of a worshiper.


The main hall at Nanchan Monastery is three bays by three bays and almost square. The Buddha platform is positioned slightly north of the hall center with enough space around it for worshipers to circumambulate and burn incense. The main deity, Shakyamuni Buddha, sits in the middle of the dais with a large nimbus behind its back; the nimbus leans slightly forward, reaching directly onto the middle roof purlin. Analysis of the cross-sectional drawing reveals a striking similarity to Maijishan cave 4: first, if standing outside the entry and looking straight at the statue, the worshiper’s eyes face the Buddha’s feet; second, from this position, the worshiper’s eyes reach the eaves roof purlin at an angle of approximately 26 degrees, in a position equivalent to entertainers on the ceiling of Maijishan cave 4; third, from just in front of the hall, the viewer’s range at 30 degrees shows the imagery at the top of the nimbus; and fourth, from in front of the dais the worshiper sees the Buddha’s topknot at a vision angle of 30 degrees (fig. 3.4).
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3.4. Cross-section of main Buddha hall, Nanchan Monastery, Wutai, Shanxi, 782, showing viewing angles of a worshiper.


The second Buddha hall with Tang-period statuary, at Foguang Monastery, is a seven-by-four-bay structure. The column grid consists of outer and inner rings with twenty-four columns in the outer ring and fourteen columns in the inner ring. In Tang and Song terminology the ringed spaces are known as inner and outer cao. A dais extends across the entire inner-cao width in the rear half of the hall. Because of the outer cao, worshipers are still able to circumambulate and burn incense. Three Buddhas—Shakyamuni, Maitreya, and Amitābha—sit in the three central bays of the five-by-one-bay dais. The bodhisattvas Samantabhadra and Mañjuśrī flank them in the left and right side bays. To enhance the majesty of the Buddhas, four-step bracket sets of seven fundamental parts, the most complex bracketing known from the time, project toward the statues from the column tops. Thereby the beam framework and the flat, coffered ceiling are raised, giving the inner cao a tall, spacious, open feeling. The Buddhas sit on a tall Sumeru altar. Their aureoles curve forward and extend upward until they reach the ceiling. The bodies thus appear large and tall, commensurate with the lofty interior space created by the relation between statues and architecture. The outer cao, by contrast, is a long and narrow corridor whose width is only half that of the inner cao. Bracket sets of the outer cao project just one step, and the beams and the flat ceiling are considerably lower than those of the inner cao. Thus architecture controls view, ambiance, and ultimately piety in this Tang structure.
If we draw a horizontal line representing the height of the viewer’s eye level (1.6 m) on the cross-section of the east hall, we discover that a person standing just under one of the doorframes of the entrance and looking inward faces the Buddha’s feet straight on and the aureole tops are within a 30-degree viewing range (fig. 3.5-1); after entering the hall and until standing in front of the inner-cao colonnade, one can see the topknot of a Buddha at the same angle (fig. 3.5-2). From the Northern and Southern Dynasties through the ninth century, from the moment a worshiper entered a Buddha hall, the scene slowly unrolled without any need to change the viewing angle.
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3.5. Cross-section of main Buddha hall, Foguang Monastery, Wutai, Shanxi, 857, showing viewing angles of a worshiper.


Further, we can connect the eye level (at a height of 1.6 m) of a worshiper standing along the central axis of the outer cao (surrounding the interior corridor) with the bottom edge of one of the architraves between the inner-cao columns (fig. 3.5-3). Extending this connecting line upward, it represents the line of sight when looking up from a horizontal plane. The visual line brings the worshiper to the four-layered bracket sets on top of the inner cao as well as most of the airshaft.

A Pagoda
The pagoda is second in importance only to the Buddha hall in Buddhist worship in China. The oldest extant wooden pagoda is at Fogong Monastery in Ying county, Shanxi, built in 1056. It is also one of the most important extant buildings of premodern China, equal in significance to the Tang halls discussed above and so important that it is known simply as the Timber Pagoda (Muta). The Buddhist statues on each interior floor are original except for repainting. They offer highly important evidence about the arrangement of Buddhist statues in a pagoda.
The Timber Pagoda rises 66.67 m from the foundation to the metal finial. Consisting purely of 51.14 m of wood, it is also the tallest extant wooden building in East Asia. It has an octagonal ground plan. The pagoda has five actual stories and four pingzuo levels, or mezzanine floors, installed between them. If we calculate every column ring with bracketing on top of it as its own level of the building, then the pagoda has a total of nine. It was built by order of a Liao emperor, and indeed, only royal patronage could achieve such a structure. It is believed by the author that the structure was inspired by Tang architecture.
Each pagoda floor consists of an inner and an outer column ring, dividing the space into inner and outer cao. The eight-sided outer ring comprises twenty-four columns; each side is three bays wide. The inner ring has a total of eight columns; each side measures one bay. The inner cao corresponds to an octagonal, open-sided hall (changting), and the outer cao to a one-bay corridor encircling the inner cao from all sides. Mud-brick walls are built between the inner columns of the ground floor, forming the heart room of the pagoda, where the main statue, a seated Shakyamuni Buddha, is installed.
The central chamber on the ground floor is 10.2 m in diameter. The ground floor has a fujie (subsidiary structure attached to its core) beneath the lower eaves, and the columns that define the core are extremely tall (9 m). This configuration creates a lofty interior space that measures 13.9 m in height after installation of the vaulted ceiling. A lotus-shaped platform of 7 m in diameter is installed inside the central room, and an 11-m-high, seated Shakyamuni occupies almost the entire space on top of it. Although worshipers can walk completely around the platform, they see the Buddha’s face only when right in front of it. There, the viewing angle is about 46 degrees, which far exceeds the normal angle of vision and serves to enhance the vast size of the Buddha statue.
The statues of the upper four stories (of the five actual levels) are much smaller. Each upper floor is half the height of the ground floor. Each has lightweight partition railings between the inner and outer cao that do not block the view of the statues.
Each floor has a distinct and complete internal arrangement (fig. 3.6; see also fig. 5.3). Nevertheless, three features are shared by the four upper floors:
	1.From the front, when one is leaning against the railing between the inner-cao columns, the vertical viewing angles to the heads of the main Buddhas are 22 degrees for the second to fourth floors and 21 degrees for the fifth floor.

	2.From the side, when one is standing between the inner-cao columns, the viewing angles to the heads of the main Buddhas are 25 degrees for the second and fourth floors, 24 degrees for the third floor, and 23 degrees for the fifth floor (figs. 3.6-1, -3, -5, -7).

	3.When one is walking along the central axis of the surrounding corridor, the viewing angles to the heads of the main Buddhas are 19 degrees for the second and fourth floors and 17 degrees for the third and fifth floors (figs. 3.6-2, -4, -6, -8).


Thus on any of the upper four floors, from any position the worshiper does not have to change viewing angles. This is true even though the arrangement of statues on each upper floor varies. The main Buddha on the second, fourth, and fifth floors is located exactly in the center of the pagoda, and the top edge of the statue determines the viewing angle. On the third floor, where there are four smaller Buddhas, they are moved away from the center to positions in the four cardinal directions, all facing outward. When one is standing in front of any of them, the viewing angle between the horizontal and the statue top is still always 24 degrees, even in arrangements that include multiple small statues instead of one large one. Thus we conclude intentionality in every component, more complicated to be sure, but following practices established in Buddhist caves of the sixth century and continued in wooden Buddha halls of the eighth and ninth centuries.
[image: 3.6. Frontal section of upper four levels of Timber Pagoda, Fogong Monastery, Ying county, Shanxi, 1056, showing viewing angles of a worshiper.]
3.6. Frontal section of upper four levels of Timber Pagoda, Fogong Monastery, Ying county, Shanxi, 1056, showing viewing angles of a worshiper.


COMPOSITE MANDALA
Still, the viewing angle of statuary in the Timber Pagoda (23–25 degrees) is different from the 30-degree angle used for Maijishan cave 4 and the two Tang halls. This is because it is the result of a specific situation. Since the height:depth ratio of the inner cao is larger than the ratio used for the corresponding parts of the two Tang halls, the pagoda columns are correspondingly shorter and the architraves are placed correspondingly lower. If a 30-degree angle were used, it would be almost impossible for a worshiper in the surrounding corridor to see a statue’s face because the architraves would interrupt the view.
By the Tang dynasty, it gradually became more popular to focus prayer on bodhisattvas. In contrast to Buddhas, bodhisattvas are more often standing figures and require that architecture be built correspondingly. Often a multistory building is the logical space. Pavilions (ge), common as the central, focal buildings in Mogao cave paintings of Buddhist paradises of the eighth and ninth centuries, reflect this trend (fig. 8.2). In fact, according to records, the predecessor to the east hall of Foguang Monastery was a seven-bay, three-story pavilion dedicated to Maitreya.
The earliest extant pavilion dedicated to a bodhisattva is Guanyin Pavilion at Dule Monastery in Ji county, Hebei province, built in 984, when this part of China belonged to the Liao dynasty. The patron was Han Kuangsi, the most powerful, high-ranking official of the Liao. The five-by-four-bay timber structure houses a 16-m, eleven-headed Guanyin. Appearing to be two stories from the exterior, the building has a third level in the form of a mezzanine layer (pingzuoceng). All three levels consist of an inner and an outer column of rings that divide the interior space into inner and outer cao. The outer ring uses eighteen columns and the inner ring uses ten. The space between them (the outer cao) is one bay wide and acts as a surrounding corridor. A platform for the bodhisattva is set up on the ground floor. A three-by-three-bay shaft is cut through the floors of the second and third inner cao so that the colossal Guanyin can rise to the domed ceiling underneath the roof. A railing is installed along the inner edges of the surrounding corridors (outer cao) on the upper floors to protect worshipers from falling into the open shaft. The three levels provide multiple viewing locations (fig. 3.7).
The body of the statue leans slightly forward. When one is standing in the central front bay of the ground-floor corridor and looking up, a wide perspective opens an unobstructed view that is nowhere blocked by floor joists (fig. 3.7-1). The worshiper gets a grand and spectacular experience because of the width of the three-bay open shaft (inner cao) and because the worshiper can view the face and body from the sides and back. The corridor on the mezzanine level is fairly narrow owing to the deeply projecting bracket sets, and it lacks direct light. Here, too, architecture manipulates the worshiper’s experience: the bodhisattva appears dark and obscure at the waist, but if one looks up or down from the mezzanine, the unobstructed view is of a bright head and feet.
[image: 3.7. Cross-section of Guanyin Pavilion, Dule Monastery, Ji county, Hebei, 984, showing viewing angles of a worshiper.]
3.7. Cross-section of Guanyin Pavilion, Dule Monastery, Ji county, Hebei, 984, showing viewing angles of a worshiper.


To evoke these changing impressions, the upper-floor shaft has architraves and column-top joists to round off the corners so that the square opening is transformed into a hexagon. Reaching the top floor, the worshiper can walk safely around the hexagonal space and, leaning against the balustrade, can look straight at the bodhisattva’s face or sides of its head. Depending on whether the central three paneled doors and window shutters on the southern side (front) of the top floor are open, rays of the sun will brighten the statue’s chest, and the light reflected on the floor planks will then illuminate Guanyin’s face and ceiling above.
To achieve the best interior, that is, the optimal visual effect using natural light to best advantage, the architrave that should have been installed between the inner-cao columns was removed from the central front bay on the top floor. The viewer standing inside the surrounding corridor at the front is thus able to widen the view and capture the entire head (fig. 3.7-2). From the corresponding position in the rear of the surrounding corridor, an architrave blocks the view so that it is impossible to see the whole head (fig. 3.7-3). Since pavilion- and palatial-style halls differ in number of stories and thus construction and interior arrangement of statues, a pavilion could not simply adopt the methods that had been established for viewing images in halls since the sixth century. One of the successes of the interior of the Guanyin Pavilion is that it confirms that the purpose of a Buddha hall in China not only was to house images but also to offer reverence and spirituality to the viewing experience.
Guanyin Pavilion was not unique. According to the Xijinzhi (Record of Xijin [Xijin referring to the Beijing region]), first compiled by Xiong Mengxiang in the twelfth to thirteenth centuries, a three-story Guanyin pavilion was built at Minzhong Monastery in Youzhou (present-day Beijing), also in the Liao dynasty. The standing statue of the bodhisattva inside was more than 20 zhang tall and dressed in white; its head was visible on the third floor only. Similar to the experience at Dule Monastery, it seems that here, too, the worshiper would find himself opposite the statue’s head also only after having ascended to the third level. Likewise, the late-tenth-century Dabei Pavilion at the Song dynasty Longxing Monastery in Zhengding, Hebei province, rebuilt in the twentieth century, was a five-bay, three-story pavilion with five sets of eaves that exceeded the previous two buildings in size. A Guanyin statue of 21 m with forty-two arms, cast in 971, was inside. This pavilion also had a central airshaft and three floors offering diverse viewing locations of varying height; and the worshiper could face the statue’s head only on the third floor.
From the three pavilions, we know that the viewing experience was controlled in the tenth century in pavilion architecture of both Song and Liao China. This practice continued until the final Chinese dynasty, Qing. Dacheng Pavilion of Puning Monastery in Chengde, Hebei province, built in 1755, in part modeled after a Tibetan building, has an airshaft enclosed all around by corridors and a 22.28-m-tall, standing statue of a thousand-armed and thousand-eyed Guanyin inside. Although the pavilion has four floors, only the lower three have surrounding corridors, and the worshiper could view Guanyin’s face only from the third floor.
The placement of statuary was thus as carefully planned as the joining of wood in a Buddhist building from the earliest extant structures through the latest.
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FOUR
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The Development of Timber-Frame Architecture during the Two Jins and the Northern and Southern Dynasties
This essay builds on the previous two to look at representations of architecture in cave-temples at Dunhuang, Yungang, Longmen, Tianlongshan, and Xiangtangshan in order to define the characteristics of architecture during the years between the Han and Tang dynasties. Based on this two- and three-dimensional evidence, Fu proposes an evolution of the Chinese building of this period that combined wood and earth into Tang dynasty architecture that was made of wooden frames topped by ceramic tile roofs. In this groundbreaking exposition Fu grapples with similarities and differences between architecture in North and South China to propose a two-way exchange between architecture of the Northern Dynasties and the Southern Dynasties of the fourth, fifth, and sixth centuries. The idea is further developed in later essays in which the independence but ultimately union of northern and southern styles is set forth.


The three hundred years of disunion under the Two Jins and the Northern and Southern Dynasties (281–581) are a turning point between the combined earth and wood structural frameworks of Han and dramatic buildings with curved lines that appear in the Tang dynasty. The Han and Tang styles and construction methods are in sharp contrast to each other, so the development from one system to the other must have occurred in these three hundred years. Here we explore the step-by-step evolution of architectural style.
Decline of Mixed Earth-and-Wood Construction Style
Traditional Chinese buildings are sometimes described as a timber skeleton inside an envelope that represents all the other components. This description is related to the principle: “even if the walls tumble, the building still stands.” But in practice, we must add another condition: in the Ming-Qing period this principle refers to palatial and most religious architecture but not to vernacular construction, especially of non-Chinese populations living in China; and in earlier times, it was not true even in China proper (China’s eighteen core provinces).
In the Warring States period, it was in vogue to build palaces of taixie (high platform) structure. These buildings comprise a large mound of piled-up earth compressed into a vast towering platform rising to several stories; rooms dug into the rammed-earth core of each platform level; some original soil left between to form dividing walls; purlins that span the room, installed between these walls; open front eaves but supporting columns inserted to uphold a lengthwise framework; rafters inserted above the lengthwise framework; and together with the rafters and purlins forming a single-pitch roof. This is the description of a mixed earth-wood structure comprising a series of load-bearing transverse walls that surround the rammed-earth core on every platform level. The main building is erected on the uppermost level of the taixie. Palace no. 1 in Xianyang, Shaanxi province, contains such architectural remains on top of a taixie structure. This palace of the First Emperor, Qin Shi Huangdi (259–210  BCE), had a main building that was square in ground plan with a stone base of 1.4 by 1.4 m in the center to support a central column. There, rammed-earth or adobe brick (tupi) walls were on all four sides. They were load-bearing outer walls reinforced by bizhu (vertical timbers embedded in or attached to the inner and outer wall surfaces). The Nine Temples of Wang Mang (r. 9–23 CE) in Xi’an are also examples. The square ground plan of each hall has a central column surrounded by a rammed-earth wall that is load bearing and reinforced by bizhu.
The majority of Han palaces similarly were taixie architecture. The emperor usually resided in the hall positioned on top of the platform. He reached it by ascending the palace steps (bi). Guards stood watch at the bottom of the steps. The term of respect huangdi bixia, meaning “Your Imperial Majesty,” originated from this palace constructed around the emperor’s residence. The single-pitch-roofed auxiliary buildings all around the taixie were not directly connected to the main hall atop the platform; for safety reasons, it was necessary to use the bi to climb up to the platform top. Additionally, there was a gedao (elevated pathway) that was built on stilts and reserved for the emperor, allowing direct access to each taixie structure. Historical texts indicate that the palaces of the Western (206 BCE–9 CE) and Eastern Han (23–220 CE) dynasties had a great number of gedao. The Han scholar Zhang Heng (78–139 CE) refers to this fact in his Dongjingfu (Rhapsody on the Eastern Han capital), in which he uses feidao to refer to gedao. Xue Zong’s commentary is that gedao is a passageway that was not on the ground, and that in earlier times it was known as feidao (or feibi, flying passageway) (fig. 4.1).
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4.1. Rubbing of gedao from Han relief structure.


According to the limited available records, the palaces of the Three Kingdoms and the Two Jins (Western [265–316] and Eastern [317–420]) also stood on tall platforms. From a passage in the Yuan Henanzhi (Yuan-period record of Henan), we learn that Great Ultimate Hall of the Wei-Jin (220–316) capital at Luoyang was built atop a tall platform that was connected to the ground by a gedao. Zizhi tongjian (Comprehensive mirror to aid in government) of 1066 records that Sima Lun, the prince of Zhao who dethroned Empress Jia at the end of the Western Jin dynasty, entered a palace-city in which Great Ultimate Hall was connected to the ground via a gedao. Jingfudian fu (Rhapsody on Jingfu Hall) at the third-century Xuchang Palace in Henan informs us that it was a taixie structure of mixed earth-and-wood construction that used load-bearing rammed-earth walls reinforced by bizhu and bidai (horizontal timbers embedded in or attached to earthen walls). Great Ultimate Hall was probably similar to this hall that predates it by just a few years. Great Ultimate Hall of Northern Wei Luoyang was reconstructed on top of the former hall at the old Wei-Jin site. It also had a madao (literally, horse path; here, sloping path) in the front, confirming its location atop a tall platform. History further records that in 505 the east-wing walls of the Northern Wei Great Ultimate Hall grew fungus and Chancellor Cui Guang thereupon presented a memorial to the throne saying that this hall of extreme exquisiteness used thick rammed-earth walls on all four sides.
South China is very humid with abundant rainfall, and wood is a readily available natural resource. The warm climate makes it unnecessary to use thick walls as a protection against cold weather, which is why buildings made solely of wood became common in South China starting in the Han period. This is confirmed by the fact that most of the dozens of Western and Eastern Han pottery buildings unearthed in Guangdong show pure timber-frame construction. They represent a preliminary form of column-and-tie-beam (chuandou) construction (fig. 4.2).
Following the southward move from Luoyang toward Jiankang (Nanjing) during the reign of Jin emperor Huai between 307 and 312, the culture of the Central Plain (Henan, parts of Hebei, Shanxi, and Shandong, and by some definitions of Shaanxi, Jiangsu, and Anhui) was widely transmitted south of the Yangzi River. The Wei-Jin palace system became the symbolic marker for the legitimacy of the new Eastern Jin dynasty that was established in Jiankang in 317. Eastern Jin palace halls were modeled after the palaces of their predecessors of Western Jin Luoyang in terms of general layout, outward appearance, and construction methods. Great Ultimate Hall, the main palace hall in Jiankang, also was built atop a tall platform. Kept in use until the beginning of the Southern Dynasties period in 420, the Songshu (Standard history of the Song) records the coup of Crown Prince Liu Shao (426?–453) against his father, the (Liu-)Song emperor Wen (r. 424–453), saying that the upright personality Yin Hong, who was in charge of the administrative division of Danyang, upon learning about the coup at Wen Palace, arrived with soldiers inside the city and stationed them at the bottom of the gedao. The timber-frame construction of the gedao should have been similar to that of the madao in front of Luoyang’s Great Ultimate Hall. Both provided the means to ascend the tall platform and reach Great Ultimate Hall. The Jinshu (Standard history of Jin) and the Songshu record that in 409 and 428, respectively, the Ancestral Temple (Taimiao) was struck by lightning, and the owl’s tail ornaments (chiwei) and bizhu were damaged. By the explicit mention of vertical timbers embedded in earthen walls, we know that load-bearing rammed-earth walls with wooden reinforcements were used here. Based on these two passages, we infer that from Eastern Jin to the early Southern Dynasties, halls still followed the old Wei-Jin system, which is to say that they were built atop a tall earthen platform (taiji) in a mixed earth-wood construction style in which rammed-earth walls together with timber columns and beams carried the load. Some documents, however, suggest that craftspeople in the South had erected pure timber structures since Han times, a building mode still popular in southeastern China today. The Fayuan zhulin (Dharma Garden, Pearl Forest) records that Fu Jia attacked the Eastern Jin in 379, and Huan Chong, the governor of Jingzhou, asked Master Yi to build a monastery. Its main hall is described as huge, thirteen bays wide and 55 chi (about 14 m) deep, with two rows of pillars. Jinshu describes a hall of five bays with six crossbeams that used columns and beams, including on the side walls. We conclude it was a framed building made solely of timber. Jinshu associates it with the year 322, early in the Eastern Jin dynasty. Furthermore, the Southern Dynasties repaired many pagodas with central wooden poles connecting their stories from bottom to top. They, too, were multistory, timber-frame buildings. The pagoda at Tongtai Monastery of the Liang dynasty (502–557) in Jiankang rose to nine stories, suggesting that wooden architecture had achieved great height by the later Southern Dynasties period.
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4.2. Pottery buildings showing column-and-tie-beam construction excavated in Han tombs in Guangdong.


The use of earthen walls reinforced with horizontal beams for important Eastern Jin architecture such as the ancestral temple was probably intended as a continuation of the palace-style building system of the Central Plain. It was a visual signifier of architecture of authority. In South China, a great number of contemporary buildings were pure timber-frame structures. The preference for a mixed earth-wood construction style in the Central Plain and in the North and for exclusively timber framing in the South is a characteristic of the period.
The Eastern Jin underground tomb of Huo Chengsi from the period 376–396 in Zhaotong, Yunnan, is decorated with a mural that depicts the sectional elevation of buildings in a mixed earth-and-wood construction style; the buildings have hidden mezzanine levels (anceng) that use curved bracket sets and are more or less the same construction as known buildings from the Han period. This can be explained by the fact that Yunnan was a remote area, far from the political centers; its architecture retained elements of earlier times longer than in the Central Plain or southeast (fig. 4.3).
[image: 4.3. Painting of architecture in tomb of Huo Chengsi, Zhaotong, Yunnan, 376–396.]
4.3. Painting of architecture in tomb of Huo Chengsi, Zhaotong, Yunnan, 376–396.



Development of the Timber Frame
From the early fifth century on, when the Southern Dynasties flourished and North China became unified under the Northern Wei, the economy and culture of both were vibrant. Starting with the [Liu-]Song emperor Xiaowu (r. 455–465), the Southern Dynasties rebuilt palaces with a disposition toward luxury, and the old Wei-Jin style began to change. In the final stage of the capital at Pingcheng (today Datong), the Northern Wei also began to imitate and blend the old Wei-Jin construction standards from the Central Plain with the new Southern Dynasties style when repairing their palaces. This triggered a clearly visible change in architecture. In the early sixth century, the establishment of the Liang dynasty in Jiankang brought comparatively long-lasting peace and stability to South China. As the economy flourished, the Liang began to modify the capital, palaces, and temples, leading to a peak in the history of Southern Dynasties architecture. Meanwhile, in the North, after their capital moved to Luoyang, the Northern Wei promoted Han architectural styles for city- and palace-building projects, incorporating the best practices of the Central Plain and Southern Dynasties. The upper echelons of society in both the North and the South were Buddhist. Sovereigns, the nobility, and high officials fervently built monasteries that competed with one another in luxury and wealth. Their splendor often was on par with that of imperial palaces. The Buddha hall at Yongning Monastery in Northern Wei Luoyang was configured like Great Ultimate Hall of the Northern Wei Palace. Tongtai Monastery in Jiankang, built by Emperor Wu of Liang (464–549), comprised a nine-story pagoda, six main halls, and a special hall made of cypress wood where religious services were performed for the ruler. The construction boom of Buddhist monasteries and the sumptuous excavation of Buddhist grottoes in the turbulent years of dynastic decline not only brought an end to Liang and Northern Wei but also led to the impoverishment of their people. Nevertheless, something new and unique was created out of this age of intense imperial patronage. The fierce competition among wealthy patrons brought about some of the grandest architecture ever conceived in China.
The architecture of the Eastern Jin, the Sixteen States, and the Northern and Southern Dynasties has been completely destroyed except for a few brick and stone pagodas. We can explore the design of Northern Dynasties buildings through the study of concurrent cave murals and carvings, but we face a complete lack of visual imagery when it comes to the Southern Dynasties. We are thus fortunate to have Japanese buildings and other remains from the Asuka (538–645) and Hakuhō (645–710) periods, when architecture from China went to Japan, usually via the Korean peninsula. We analyze the situations in North and South China separately.

Structure and Construction of Northern Dynasties Architecture
Using inscriptions and texts of the time together with the masonry Northern Wei pagoda of Songyue Monastery built in Dengfeng, Henan province, in 523 and the Northern Qi pagodas of Lingquan Monastery in Anyang, dated to their repair in 653, we get a rough picture of timber framing and mixed earth-wood construction of the sixth century. To understand Northern Qi and Sui architecture, one relies equally on texts and inscriptions, as well as on the pagoda at Xiuding Monastery in Anyang, Henan. Still, without turning to murals and relief carvings of architecture in the rock-carved grottoes of Yungang, Dunhuang, Longmen, Xiangtangshan, Tianlongshan, and Maijishan, we cannot understand Northern Dynasties architecture.
Architectural images in the earliest Dunhuang murals mainly depict buildings in a mixed earth-wood construction style. The mural on the south wall of cave 275 (dated to the Northern Liang kingdom [397–439]), which tells the story of the Buddha Siddhartha Gautama’s Four Encounters when he exited his father’s palace in the days when he still lived as a prince, depicts several que (gate-towers) and walls divided into three layers by bidai. The painting shows a tower-like structure of rammed-earth pier blocks (dunduo) reinforced on the outer surface with both bizhu and bidai. The uppermost portions are in an earth-wood mixed construction style with, perhaps, wooden roof frames (fig. 4.4).
Several later towers in Northern Wei caves, such as those on the west wall of cave 257 in the illustrations of the Ruru Jataka (Tale of the Buddha during his former life as the Golden Deer) or in cave 248, known for heavenly musicians and dancers, are pictured with thick gable (side) walls with bidai. They, too, are in earth-wood mixed construction with load-bearing gable walls (fig. 4.14-1). Slightly later examples, such as the Western Wei mural in cave 285 that depicts the Story of the Five Hundred Robbers who attained Buddhist enlightenment to become the Five Hundred Luohan (monks) (fig. 4.14-2), the many examples of pavilions, gates, and walls in the Northern Zhou murals on the ceiling of cave 296, and the Sui mural on the western wall of cave 304 depicting heavenly dancers and musicians, reveal buildings with load-bearing, thick gable walls. In other words, pure timber-frame architecture is rarely seen in Dunhuang murals from the Northern Liang to the Sui period. Rather, we see a mixed earth-wood construction style with load-bearing front and gable walls and wooden roofs. The representations of architecture reflect the regional building traditions in North and West China, if not a more extensive area.
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4.4. Detail of gateway with que in mural of Siddhartha Gautama’s Four Encounters outside the palace, Mogao cave 275, Dunhuang, Gansu, Northern Liang, 397–439.


The architectural carvings at Yungang mostly reflect local building traditions from the period when Pingcheng (Datong) was the Northern Wei capital. Based on the well-established chronology of caves, we can explore the changing building designs and technology in caves dating from different stages of the Northern Wei period at Pingcheng.
Early Yungang caves, considered by scholars of Buddhist architecture as stage 1 in a three-stage development, are the five caves built under the direction of the monk Tanyao in the 460s. They lack representations of architecture. Cave-temples dating from stage 2, the time of Emperor Xiaowen (r. 471–499), contain abundant examples of architecture. Stage 2 caves comprise four pairs and a group of three. In chronological order they are (1) caves 7 and 8; (2) caves 9 and 10; (3) caves 11–13; (4) caves 1 and 2; and (5) caves 5 and 6. Stage 3 is defined as caves later than 493, the year of the move of the capital to Luoyang, and afterward. In some chronologies, caves 11–13 date around the time of the move, and caves 5 and 6 later in the 490s.
The architecture depicted in caves 7 and 8 is rather simple, and its construction is not clear enough to merit discussion here. Caves 9 and 10 were constructed as a pair. Consisting of front and back chambers, the front chambers correspond to three-bay front galleries with columns crowned with cap-blocks. Pier blocks, rather than columns, are on either side. Together the columns and pier blocks carry a three-bay longitudinal lintel (hengmei). The construction of the section above the lintel is no longer discernible owing to erosion (fig. 4.5). The upper halves of the front chamber’s east wall in cave 9 and of the front chamber’s west wall in cave 10 are carved in the form of small, three-bay halls with hipped roofs. The front of each carved building consists of two octagonal central columns framed by pier blocks; together the columns and pier blocks carry a longitudinal lintel. Brackets alternate with inverted-V-shaped braces atop the lintel to uphold an eaves purlin. Together the lintel, brackets, braces, and purlin form a lengthwise framework known as zongjia (as opposed to the transverse framework of the crossbeams). It is noteworthy that the central columns have cap-blocks and timu to support the longitudinal lintel, atop which is another layer of bracketing. However, the upper bracket sets are positioned off axis and not aligned with the columns (figs. 4.6, 4.7). The construction of the Yungang cave galleries is the same as that of the halls depicted on the walls of caves 9 and 10; although different in size, they are all three-bay structures attached to the front of the building with two central columns framed by load-bearing pier blocks or gable walls.
Here, too, buildings are of mixed earth-wood construction with load-bearing, earthen gable walls, lengthwise timber frameworks atop the columns to support the roof eaves, and wooden roofs. In both caves 9 and 10, doors are fitted into the front chambers’ rear walls to connect to the back rooms. The doors are carved to imitate wooden doorframes with both ends of their lintels extending farther outward beyond the doorframe posts, recalling the earlier form known as hengmen, in which a pair of columns flanks a wooden joist. However, each doorframe is recessed compared to the wall surface that follows the doorframe all around, thereby creating a bevel. The goal of the artisans was to imitate a wooden door installed into a thick wall (fig. 4.7). Again the visual imagery of caves 9 and 10 refers to buildings of mixed earth-wood construction with a timber-frame front gallery and a main chamber that consists of thick, load-bearing walls (fig. 4.8). These two caves were probably carved between 484 and 489 under the patronage of Wang Yu, the official in charge of Empress Dowager Wenming’s (442–490) mausoleum complex in the mountains of Fangshan near the Northern Wei capital Pingcheng. After the move to Luoyang, Wang Yu was in charge of the tomb of Prince Wenzhao’s wife and the east and west side halls of Great Ultimate Hall as well as several gates inside and outside the Luoyang Palace. Therefore, the architecture represented in the caves built under his supervision is believed to follow the design of Pingcheng palaces at that time.
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4.5. Front façade of cave 9, Yungang, Datong, Shanxi, 484–489.


[image: 4.6. Niche in west wall of front chamber, cave 10, Yungang, Datong, Shanxi, 484–489.]
4.6. Niche in west wall of front chamber, cave 10, Yungang, Datong, Shanxi, 484–489.


[image: 4.7. Entrance to gallery in front of north wall, cave 9, Yungang.]
4.7. Entrance to gallery in front of north wall, cave 9, Yungang.


The design of cave 12 is very similar to those of caves 9 and 10. It also is divided into a front and back chamber, and the front chamber corresponds to a three-bay structure. The upper halves of the left and right side walls are carved in the form of small, three-bay halls. But in contrast to the carving in caves 9 and 10, the original pier blocks and gable walls of cave 12 were altered into columns sometime in the past so that the building fronts consist only of columns, four each. Moreover, the bracket sets atop the lengthwise frameworks are here aligned with the column axes. The buildings represented in cave 12, or at least the front parts of them that are visible, are thus most likely of pure timber-frame construction. The new alignment of bracket sets with columns indicates a technical advancement in timber framing: the shift from a lengthwise framework as the primary structure to a series of crosswise frameworks. This reflects the development that takes place in freestanding buildings at that time.
The pagoda images in caves 5 and 6 also are noteworthy. The south wall in the rear chamber of cave 5 contains carvings of a five-story pagoda on either side of the upper register. The west pagoda of this pair, like the pagoda at the Japanese monastery Hōryūji, originally constructed in the seventh century, has five stories of three bays in the lower four floors and two bays in the fifth floor (fig. 4.9). On the central pillar of cave 6, the corner pagodas of the upper register are carved in the form of square, nine-story pagodas, and each corner of the lower register is in the form of a small, slender pagoda (fig. 4.10). The pagoda in cave 5 is similar to the lower portion of the Cao Tiandu miniature stone pagoda dated 466, the upper part of which is at Chongfu Monastery in Shuo county, Shanxi, and the lower part in the History Museum in Taibei. The lower registers of the walls of cave 6 are carved in the form of a surrounding corridor that looks as follows: cap-blocks sit atop column shafts to support the architrave; above and still aligned with the columns are bracket clusters in the form of “three-rises-on-one-block” (yidou sansheng); between the column-top bracket sets are inverted-V-shaped braces; and together the architrave, bracket sets, braces, and the eaves purlin form a lengthwise framework to support the roof. This is the portrayal of a conventional fifth-century surrounding corridor for a palace or a Buddhist temple. The stories in relief above the corridor contain a large number of architectural images. All buildings have four thick walls; recessed door and window frames with windows in front of the building; and bracket sets and inverted-V-shaped braces positioned atop each wall, forming a lengthwise framework to support the roof. Such images still illustrate architecture in a mixed earth-wood construction style with thick, load-bearing earthen walls and wooden roofs. Thus the architectural form and structure expressed in stage 2 Yungang caves began as mixed earth-wood construction in the early Pingcheng (capital) period, became more differentiated with a wooden gallery attached to the front of a mixed-style structure, and advanced into a pure timber-frame construction, all consistent with the development of architecture in Northern Wei China outside the Datong region.
[image: 4.8. East, north, and west walls of front chamber of cave 9, Yungang.]
4.8. East, north, and west walls of front chamber of cave 9, Yungang.


[image: 4.9. Five-story pagoda, south wall, rear chamber, cave 6, Yungang, Datong, Shanxi, late 460s–490s.]
4.9. Five-story pagoda, south wall, rear chamber, cave 6, Yungang, Datong, Shanxi, late 460s–490s.


Parallel to the façade, the wooden parts of the building rely on a lengthwise construction similar to a modern parallel chord truss (pingxingxian hengjia) that is installed on top of the front and rear eaves walls and comprises longitudinal lintels, eaves purlins, and bracket sets alternating with inverted-V-shaped braces between them. In the case of door and window openings, it was necessary to install columns and column-top cap-blocks to support the eaves from below. The front columns and cap-blocks were not aligned with the bracket sets of the lengthwise framework (along the front). In the crosswise direction, a series of transverse frameworks consisting of crossbeams and inverted-V-shaped trusses were used. The columns below the lengthwise construction provided only limited support for the longitudinal and lateral stability of the entire building that was achieved through thick walls. In spite of the wooden frame, the gable-side and rear-eaves columns were still embedded into earthen walls to maintain stability of the columns.
At the Longmen caves near Luoyang, representations of architecture are mainly found in Guyang Cave, which was excavated in the 490s when the capital was transferred to Luoyang, and in Lu Cave, which dates to the late Northern Wei–early Eastern Wei transition period. They capture the development and change in architecture in the approximately forty years that Luoyang was the Northern Wei capital (493–534).
[image: 4.10. Frontal view of central pillar, cave 6, Yungang.]
4.10. Frontal view of central pillar, cave 6, Yungang.


Guyang Cave has three niches, each in the shape of a small building. The northern wall niche is three bays wide and has four columns that support a lengthwise framework composed of bracket sets, architrave, inverted-V-shaped braces, and eaves purlin (figs. 2.21-4, 4.16-4). The heads of crossbeams peek out from the bracket sets, recalling what is known in Song terminology as batou jiaoxiang. This kind of building has to be made solely of timber. Although already aligned with the column axes, the block-bracket clusters are still separated from the column shafts by architraves; moreover, the colonnade still supports a lengthwise construction so that in the strictest sense we cannot yet speak of column-top bracket sets. This is also the arrangement in Yungang cave 12 and thus, most likely, is the style of the end of the fifth century, the prevailing style in the last years of the Pingcheng capital and shortly after the move to Luoyang (fig. 4.11). The south wall of Guyang Cave has two niches that are shaped like small buildings. One is too incomplete to warrant discussion. The other represents a small hall of three bays wide with four columns but differs from the previous examples in that the columns reach directly onto the eaves purlin; the architrave has changed from an end-to-end component to a short, one-bay-long timber; each timber is separately lodged into the shafts of its left- and right-side framing columns; and one inverted-V-shaped brace is placed between the architrave and eaves purlin, spanning the entire width of each bay and acting as an intercolumnar bracket set. This is a new and fresh design that had not been seen before (fig. 4.12).
[image: 4.11. Line drawing of relief sculpture on lower level of east wall of main chamber, cave 12, Yungang, Datong, Shanxi, late 460s–490s.]
4.11. Line drawing of relief sculpture on lower level of east wall of main chamber, cave 12, Yungang, Datong, Shanxi, late 460s–490s.


Lu Cave contains several relief carvings of architecture that can be divided into buildings with hipped roofs, hip-gable roofs, and overhanging gable roofs. They all stand on podiums with steps in the front and on the sides; railings are attached to the sides of the platform and staircases. Like other representations in relief, these are Buddha halls, but they differ from the previous two hall types. Here the architraves have moved down from the position atop the columns to a position between them. Bracket sets with one block and three arms now sit directly at the column shafts, and atop the architraves between them are inverted-V-shaped braces. The separate bracket-set units join to form a bracket-set layer that carries the weight of roof eaves and roof top. This is similar to the designs used from the Tang to the Qing for timber-frame architecture with bracket sets.
[image: 4.12. Niche decorated with architecture on back (south) wall, Guyang Cave, Longmen, Luoyang.]
4.12. Niche decorated with architecture on back (south) wall, Guyang Cave, Longmen, Luoyang.


After the move of the capital to Luoyang, several small- and medium-sized caves were carved at Yungang, the stage 3 group. Among them, the central pillar in cave 39 contains the most authentic representations of architecture. Cave 39 has a squarish ground plan with its central pillar carved into the form of a square, five-story pagoda. The floor of each pagoda level is five bays square. Cap-blocks sit on top of the columns supporting longitudinal lintels. Above the lintels and aligned with the column tops are “three-rises-on-one-block” clusters. Inverted-V-shaped braces are between them and in line with the bay midpoints. Together they uphold the eaves purlin, forming a lengthwise framework to carry the eaves. The upper-floor columns connect directly into the lower-floor eaves; there is no substructure to connect the floors (pingzuo). The construction method of this central pillar pagoda is the same as the one in Yungang cave 12 and on the north wall of Guyang Cave at Longmen. Northern Wei craftsmen were continuing to build in old styles even as the new technique of lodging architraves between two columns came into vogue. This pillar pagoda is the most enormous building carved into a Northern Wei cave and the one that shows the building technology most clearly. Whereas earlier examples of Yungang pagodas usually decrease in bay number through ascending stories, here the lower and upper floors have the same number of bays. According to Record of Luoyang Monasteries, Yongning Monastery pagoda’s nine stories were all nine bays in length. The pagoda in Yungang cave 39 can thus be regarded as of the style of a Northern Wei pagoda.
FIVE STRUCTURAL DESIGNS
A study of relief carving of architecture from the Yungang and Longmen caves reveals five structural designs (fig. 4.13):
[image: 4.13. Five types of timber frame in Northern Dynasties construction. I. Thick walls bear load of the upper building parts; upper frameworks wooden II. Thick sides and back walls with wooden framework in front; mixed earth-wood structure with weight-bearing walls; wooden roof III. Columns alone supporting upper framework; load-bearing walls IV. Pure timber-frame construction; architrave of several one-bay timbers V. Pure timber-frame construction; pillars “rising” from center outward; architecture of several one-bay timbers]
4.13. Five types of timber frame in Northern Dynasties construction.
I. Thick walls bear load of the upper building parts; upper frameworks wooden
II. Thick sides and back walls with wooden framework in front; mixed earth-wood structure with weight-bearing walls; wooden roof
III. Columns alone supporting upper framework; load-bearing walls
IV. Pure timber-frame construction; architrave of several one-bay timbers
V. Pure timber-frame construction; pillars “rising” from center outward; architecture of several one-bay timbers


	Type I: The building has four thick walls; doors and windows and their frames are fit into the front wall; a lengthwise framework with bracket sets and inverted-V-shaped braces sits atop each wall; above is the roof. Type I is a mixed earth-wood construction without columns, in which thick rammed-earth walls bear the full load of the upper building parts and lengthwise timber frameworks together with crossbeams mounted above them form the roof structure. This design is seen in murals in Yungang cave 6 that tell the story of Prince Siddhartha Gautama’s Four Departures from the palace (figs. 4.13-I, 4.14).

	Type II: The sides and the back of the building consist of thick walls, but the front uses a lengthwise framework with bracket sets and inverted-V-shaped braces that runs parallel to the eaves along the entire length of the building. Both ends of the framework are supported on the gable walls, whereas the central part is propped up by one or two columns. The three-bay halls with two inner columns depicted on the side walls of the front chambers of caves 9 and 10 at Yungang are examples. Type II is a mixed earth-wood structure with load-bearing thick walls on the sides and in the back of the building but with a timber-frame front and a wooden roof (figs. 4.13-II, 4.15).

	Type III: The front of the building uses only columns, but the columns still support a lengthwise framework. The three-bay buildings with four columns carved on the upper side wall sections in the front room of Yungang cave 12 and on the north wall at Guyang Cave of Longmen are examples. From the details visible, either the building has timber framing all around or it uses a mixed earth-wood construction system with a core that consists of load-bearing thick walls similar to type I but is fully or partly enclosed by wooden galleries (figs. 4.13-III, 4.16).

	Type IV: The front columns of the building extend upward directly onto the eaves purlin. This divides the lengthwise framework into several one-bay sections. The architrave, originally a one-piece component and now several one-bay timbers, has moved from its position inside the mortise hole of the column-top cap-block to a position farther below. It now provides bracing between columns. An example is found on the south wall of Guyang Cave. Type IV is pure timber-frame architecture (figs. 4.13-IV, 4.17).

	Type V: Like type IV, the type V building uses an architrave composed of several one-bay timbers that are lodged between column shafts and act as connecting links. The bracket sets slowly begin to find their place in a wooden structure: on top of columns in the form of simple “three-rises-on-one-block” clusters or more complex forms; intercolumnar bracket sets consist of inverted-V-shaped braces and dwarf columns atop the architrave in each bay. Together with the column-top joist and the eaves purlin, bracketing forms a lengthwise framework to support the roof structure. An example is represented in Lu Cave at Longmen. Type V is pure timber-frame architecture (figs. 4.13-V, 4.18).


[image: 4.14. Type I construction, consisting of a combination of earth and wood. 1. Mogao cave 257, Dunhuang, Northern Wei 2. Mogao cave 285, Dunhuang, Western Wei 3. Mogao cave 296, Dunhuang, Northern Zhou 4. Detail of Prince Siddhartha Gautama’s departure from the palace, cave 6, Yungang, Northern Wei]
4.14. Type I construction, consisting of a combination of earth and wood.
1. Mogao cave 257, Dunhuang, Northern Wei
2. Mogao cave 285, Dunhuang, Western Wei
3. Mogao cave 296, Dunhuang, Northern Zhou
4. Detail of Prince Siddhartha Gautama’s departure from the palace, cave 6, Yungang, Northern Wei


[image: 4.15. Type II construction, consisting of mud-earth side and back walls and a timber-frame front. 1. Buddha niche, Yungang, Northern Wei 2. Buddha niche, cave 10, Yungang, Northern Wei 3. Eaves at entrance to cave 1, Tianlongshan, Shanxi, Northern Qi 4. Eaves at entrance to cave 16, Tianlongshan, Shanxi, Northern Qi]
4.15. Type II construction, consisting of mud-earth side and back walls and a timber-frame front.
1. Buddha niche, Yungang, Northern Wei
2. Buddha niche, cave 10, Yungang, Northern Wei
3. Eaves at entrance to cave 1, Tianlongshan, Shanxi, Northern Qi
4. Eaves at entrance to cave 16, Tianlongshan, Shanxi, Northern Qi


[image: 4.16. Type III construction, consisting of columns supporting a wooden framework and a timber-supported gallery. 1. Façade of cave 4, Maijishan, Northern Zhou 2. Façade of cave 28, Maijishan, Northern Wei 3. Façade of cave 30, Maijishan, Northern Wei 4. Buddha niche, Guyang Cave, Longmen, Northern Wei 5. Cave 3, South Xiangtangshan, Northern Qi 6. Caves 1 and 2, South Xiangtangshan, Northern Qi 7. Central pillar pagoda, cave 21, Yungang, Northern Wei]
4.16. Type III construction, consisting of columns supporting a wooden framework and a timber-supported gallery.
1. Façade of cave 4, Maijishan, Northern Zhou
2. Façade of cave 28, Maijishan, Northern Wei
3. Façade of cave 30, Maijishan, Northern Wei
4. Buddha niche, Guyang Cave, Longmen, Northern Wei
5. Cave 3, South Xiangtangshan, Northern Qi
6. Caves 1 and 2, South Xiangtangshan, Northern Qi
7. Central pillar pagoda, cave 21, Yungang, Northern Wei


[image: 4.17. Type IV construction, consisting of a wooden frame, purlins or architraves on top of columns, and inverted-V-shaped braces. 1. Stone sarcophagus of Ning Mao, Museum of Fine Arts, Boston, 527 2. Detail of stele, Qinyang, Henan, Eastern Wei 3. Front façade, cave 8, Tianlongshan, Shanxi, Northern Qi 4. Detail of mural, cave 4, Maijishan, Gansu, Northern Zhou 5. Detail of mural, cave 4, Maijishan, Gansu, Northern Zhou 6. Detail of mural, cave 27, Maijishan, Gansu, Northern Zhou]
4.17. Type IV construction, consisting of a wooden frame, purlins or architraves on top of columns, and inverted-V-shaped braces.
1. Stone sarcophagus of Ning Mao, Museum of Fine Arts, Boston, 527
2. Detail of stele, Qinyang, Henan, Eastern Wei
3. Front façade, cave 8, Tianlongshan, Shanxi, Northern Qi
4. Detail of mural, cave 4, Maijishan, Gansu, Northern Zhou
5. Detail of mural, cave 4, Maijishan, Gansu, Northern Zhou
6. Detail of mural, cave 27, Maijishan, Gansu, Northern Zhou


[image: 4.18. Type V construction, consisting of pillars on all four sides of structure, high architrave, and bracket sets atop columns as well as between them. 1. Detail of mural in Mogao cave 420, Dunhuang 2. Relief sculpture in grotto of Longmen, Northern Wei 3. Miniature pottery structure excavated in Sui tomb in Henan, Henan Provincial Museum 4. Relief under eaves, cave 5, Maijishan, Gansu, Sui]
4.18. Type V construction, consisting of pillars on all four sides of structure, high architrave, and bracket sets atop columns as well as between them.
1. Detail of mural in Mogao cave 420, Dunhuang
2. Relief sculpture in grotto of Longmen, Northern Wei
3. Miniature pottery structure excavated in Sui tomb in Henan, Henan Provincial Museum
4. Relief under eaves, cave 5, Maijishan, Gansu, Sui


In terms of chronological development, types I and II appeared first and refer to a mixed earth-wood construction style. Type III can denote either a mixed or a pure timber construction. Types IV and V correspond to architecture solely built in wood. Type III (corresponding to the end of Yungang stage 2 and the move of the Northern Wei capital to Luoyang) and type IV (from the time of the capital transfer) both were constructed in the late fifth century. Type V evolved around the year 534 at the end of the Northern Wei and the beginning of the Eastern Wei.
If we broaden our perspective and consider architectural imagery from all the major Northern Dynasties cave-temples, we draw the following conclusions: type II was constructed continuously until the Northern Qi, as seen in Tianlongshan caves 1 and 16 (fig. 4.15, -3, -4); type III was in vogue until the Northern Qi excavation of South Xiangtangshan cave 7 and Northern Zhou Maijishan caves 4, 28, and 30 (figs. 2.7, 2.8, 2.9, 2.18, 2.21-7, 4.16-1, -2, -3); type IV was used in the Northern Wei stone sarcophagus of Ning Mao from Luoyang (figs. 2.23-3, -8), the Eastern Wei relief stele from Qinyang, Henan province (fig. 4.17-2), Tianlongshan cave 8 from 588 (fig. 4.17-3), and the Northern Zhou mural in Maijishan cave 4 (figs. 2.18, 4.17-4, -5); and type V appears in cave 5 at Maijishan from the Sui period (fig. 2.10) and in a pottery structure uncovered in a Sui tomb in Henan (figs. 4.18-3, 4.22). This all shows that in the mid- and late-Northern Dynasties period, types III, IV, and V architecture coexisted.
The thick, rammed-earth walls of a type II building not only support the outer ends of the lengthwise frameworks and carry the weight of the rear eaves of a structure but also guarantee the structural stability of the building (fig. 4.15). In a type III building, the lengthwise frameworks are upheld by eaves columns rather than by walls. Since the columns are simply placed underneath the longitudinal frameworks, without further integration into the building, they provide only the most basic support to absorb compressive forces but not tensile forces that might occur. The columns may thus be moved parallel to one another, either tipping to one side or rotating in the same direction. In any case, the building would not be stable. For this reason, it is most likely that a type III building was a mixed structure in which rammed-earth walls formed the core construction to which outer wooden galleries were attached. In other words, the wooden parts still relied on the earthen walls to achieve stability. Next, in a type IV building, the architrave (in segments) moves downward to a position between the columns. It joins columns, eaves purlins, and bracket sets to form an integrated whole in the upper part of the eaves colonnade, similar to that of a modern concrete bent frame (paijia). The lengthwise stability of such a construction relies on the mortise-and-tenon joints between architrave segments and column shafts and on the use of inverted-V-shaped braces between the segments and eaves purlins. The joinery techniques to tie together columns, architraves, and bracket sets are rather complicated (fig. 4.17). Finally, the segmented architrave in a type V building has again moved slightly upward compared to that in a type IV structure and is installed between the upper parts of the columns. By surrounding the building on all sides, the architraves form a square frame that transforms the column grid into a stable entity. The building still uses lengthwise frameworks, but now they consist of column-top and intercolumnar bracket sets, column-top joists, and eaves purlins installed above the columns and architraves, even higher than in a type IV building. Finally comes the roof. Such a design in which the columns, the lengthwise construction, and the roof form separate layers piled one on top of another guarantees the structural stability of the entire building (fig. 4.18). It also facilitates construction work. It is the most advanced among the five kinds of structural designs and the one that gradually takes the leading role in the period from the Northern Qi to the Sui and Tang. Although types II, III, and IV architecture still are occasionally seen later than the Northern Qi period, the palaces, government offices, and aristocratic mansions of Northern Qi through Tang primarily follow a type V design.
Beyond what is deduced above from paintings and relief sculpture, one must rely on texts. According to records, Great Ultimate Hall of the Northern Wei capital in Pingcheng was built only after the craftsmen had surveyed Great Ultimate Hall from Wei-Jin Luoyang. Great Ultimate Hall of Northern Wei in Luoyang stood on top of the ruins of the Wei-Jin Great Ultimate Hall. All three Great Ultimate Halls were large, twelve bays across the front, with earthen cores, type III or type IV buildings. Their sizes must have necessitated construction far more complex than what is represented on the walls of caves. The Ming-period Record of Zhangde Prefecture describes Great Ultimate Hall of the Northern Qi palace in the capital Ye in southern Hebei as enclosed by 120 columns, or a thirteen-by-eight-bay building. Zhaoyang Hall, the main hall of the inner court of the Northern Qi palace complex, was enclosed by seventy-two columns, which corresponds to a hall of ten by six or nine by seven bays. These halls were laid out as a set of four and three concentric column rings, respectively, and divided by the rings of columns into outer and inner cao. A fujie (subsidiary structure attached to the core building) in the form of a surrounding corridor was made solely of timber. Such a column arrangement is very close to seventh- and eighth-century architecture of the Tang dynasty. This demonstrates that right after its emergence in North China at the end of the Northern Wei period, type V construction was used in Northern Qi palaces.
Historical records also mention multistory buildings of the Northern Dynasties. According to Record of Buddhist Monasteries of Luoyang, the pagoda at Yongning Monastery in Luoyang had a three-story south gate, and the palace gates of the Wei palace in earlier Luoyang also were multistory buildings. There is frequent mention of Northern Dynasties timber pagodas. A five-story pagoda was erected in 398, the year the Northern Wei established their capital at Pingcheng. In 467 a seven-story pagoda that rose more than 300 chi (85 m) was built at Yongning Monastery in Pingcheng. Under the Southern Dynasty Liu-Song, Emperor Ming built a pagoda at Xianggong Monastery. Southern Dynasties craftsmen never achieved more than five stories, but the Northern Wei could stack at least seven on top of each other, which probably demonstrates the slight superiority of Northern Wei technology. This might be explained by the fact that Northern Wei pagodas used a mixed earth-wood construction style, whereas Southern Dynasties buildings were made solely of timber. After their capital moved to Luoyang, the Northern Wei successfully built the nine-story pagoda at Yongning Monastery, the seven-story pagoda at Jingming Monastery, and the five-story pagoda at Yaoguang Nunnery. In addition, Empress Dowager Hu ordered the erection of a five-story pagoda in every province.
The wooden pagoda of Yongning Monastery in Luoyang was the tallest and most imposing urban tower of the Northern Wei. It was commissioned by Empress Dowager Hu in 516. According to Record of Buddhist Monasteries of Luoyang, the body of the pagoda was four-sided and rose nine stories to a height of 90 zhang (about 240 m). The mast at the top added another 10 zhang to its height. This mast was composed of eleven golden plates capped by a golden jar inlaid with precious stones. Chains from which golden bells were suspended were attached to the mast of the pagoda. Each story of the pagoda had its own eaves with a total of 120 bells suspended from them. Each side had three double-panel vermilion doors with golden knockers. Each door had five rows of golden nails, 5,400 in total. Each side also had six windows. It was said that on windy nights the bells could be heard more than 5 kilometers away.
Excavation began at the pagoda site in 1979. The foundation was squarish and two-layered. The lowest layer measured 101 by 98 m and was more than 2.5 m tall. Subsequent layers were squarish, centered on the ones just below them, with the uppermost layer 38.2 m sq and 2.2 m in height. Stone fragments of dragon heads suggest that balustrades were originally mounted on the perimeter of the foundation platform. Atop it were 124 square, stone pilasters that created a grid of nine by nine bays and comprised ten column rows. The site should have needed only 100 plinths, but 124 were found. Probably the additional stone bases were for multiple columns at the corner positions of the outermost and innermost column rings. Wall fragments 1.1 m in thickness were found along the outermost colonnades. Their outer surfaces were painted red and the inner surfaces had murals. The second column ring from the outside encased a huge, square, adobe brickwork of 20 by 20 m that comprised all the columns of the remaining inner rings. The adobe brickwork contains traces of renmu (inlaid wood between vertical posts to reinforce the rammed-earth walls). The south, east, and west sides each contained five curved wall niches to display Buddhist statues. There were no niches on the north side because wooden columns were used instead of adobe brick; and there were stairs to the interior. It was possible to enter the pagoda and perform Buddhist rituals.
Each side of the pagoda measured 38.20 m, which would be 136.9 chi in the Northern Wei measurement system. If we assume a certain thickness for the broken stone finishing in the calculation, then each side was approximately 140 chi long, the measurement recorded in Shuijingzhu (Commentary on the Waterways Classic) of the early sixth century. The height of the pagoda body is given as 49 zhang, about half the exaggerated height in Record of Buddhist Monasteries of Luoyang. Excavation confirms that the Yongning Monastery pagoda had a complete column grid, even though it had earth-wood mixed construction at its core. The masonry core stabilized the pagoda body, preventing it from swaying and twisting, and it was probably several stories tall because of its use of horizontally positioned renmu. Most likely only the uppermost stories of the pagoda were made solely of timber. The crossbeams, joists, and floor beams (difu) of the two-bay enclosing galleries should have been inserted into the brickwork and connected with the renmu and columns, so that the masonry core and the timber-frame galleries supported each other.
The method whereby a part of the wooden building contains a solid filling of mud-brick or rammed earth marks the final stage in the development from mixed to a pure-wood construction. Two possible reasons why a solid core was applied are, first, that wooden architecture of the time still had deficiencies when it came to structural stability; and second, that the craftspeople were hesitant to adopt the new building technology, having some concerns, perhaps, about the reliability and feasibility of a structure built solely of timber. This phenomenon existed only in the North, where it lasted until the early Tang. For example, the side walls of Linde Hall at Daming Palace (discussed in essay 6) used one-bay, rammed-earth walls between the columns of the two end bays. The structural analysis of Yongning Monastery Pagoda highlights the main characteristic of Northern Dynasties large-scale wooden architecture, the combined use of wood and either rammed-earth pier platforms or adobe brickwork. Both sharply contrast with Southern Dynasties construction. This difference reflects the different stages of timber-frame technology and the varying local traditions. Northern architecture needed to protect against cold weather. Thick walls served this purpose well, which is one of the reasons why the North kept to this method for such a long time.
Finally, only in the Tang dynasty, according to the images discussed above and others, did the timber substructure (here in the sense of pingzuo-level, or mezzanine floor) appear. Northern Dynasties multistory architecture had floors piled on top of each other, with, perhaps, an occasional exception. According to the eleventh-century Chang’anzhi (Record of Chang’an), the Buddha hall of Baosha Monastery, located east of the north gate of Chongren ward in the Tang capital, and built between 581 and 600 of the Sui period, was a two-story structure with a central section connecting its upper and lower floors. This kind of structure could not have had an earthen core; wooden framing would have been required to join the stories. The record states that the hall had been built there in the Northern Wei period, and the people of the time were dazzled by it, describing it as a “wonder of the capital,” further evidence of how unusual a solely wooden building would have been. Nothing like it survives.


Conjectures about the Structure and Construction of Southern Dynasties Architecture
Images of Southern Dynasties architecture do not remain on the walls of rock-carved caves. There is, however, evidence at entrances of Southern Dynasties tombs, where one finds beams, lintels, inverted-V-shaped braces, and bracket sets (fig. 4.19). Japanese buildings from the Asuka period provide additional information. Following the arrival of Buddhism from the Korean kingdom of Baekje in 538, Baekje craftsmen were hired to build monasteries at the Fujiwara capital in Asuka. Asukadera was built in the late 580s and early 590s. Hōryūji, originally built in 607, in Ikaruga prefecture, was destroyed in 670 and rebuilt after 680. Its destroyed buildings are believed to have been reconstructed in the Asuka style. Scholars turn to Baekje in search of evidence because among the Korean kingdoms in the period before their unification in 668, Baekje had especially close ties with China’s Southern Dynasties and with Japan. In 541, for example, the ruler of Baekje asked Emperor Wu of the Liang dynasty for Buddhist sutras, medical practitioners, and painters. In 549, Baekje envoys reached Jiankang, where they witnessed the damage to the Gate of Uprightness (Duanmen) and the Liang palaces inflicted by General Hou Jing from ca. 548 to 552. It is believed that the close relationship between Liang and Baekje continued under the Chen dynasty (557–589), and that fundamental elements of the shared architectural tradition were transmitted either from South China to Baekje to Japan or directly from the Jiankang region to Japan, where extant wooden buildings predate those of Korea as well as China.
[image: 4.19. Relief sculpture showing inverted-V-shaped braces or trusses and bracket sets at entrances to Southern Dynasties tombs in vicinity of Nanjing. 1. Tomb in Huqiao, Danyang 2. Liang dynasty tomb in Nanjing 3. Tomb at Qixiashan, Nanjing]
4.19. Relief sculpture showing inverted-V-shaped braces or trusses and bracket sets at entrances to Southern Dynasties tombs in vicinity of Nanjing.
1. Tomb in Huqiao, Danyang
2. Liang dynasty tomb in Nanjing
3. Tomb at Qixiashan, Nanjing


The most important surviving early Japanese wooden buildings are in Ikaruga, south of Nara. They are the Kondō (main Buddha hall), five-story pagoda, middle gate, and surrounding corridor at Hōryūji and the three-story pagoda at the monastery Hokkiji. All but the covered arcade stand atop a paved stone podium and all are built solely of timber. Their structural system belongs to type V: architraves are lodged between the columns that act as connecting members; bracket sets sit directly on columns; a dwarf column is inserted above the architrave between the pillar-top bracket sets of each bay, a formation known as douzi shuzhu (block-and-strut construction with a dwarf column); together the column-top and intercolumnar braces uphold column-top joists, forming a lengthwise construction that carries the weight of the roof above. From a structural perspective, such timber framing consists in practice of three separate layers that are piled on top of one another. The bottom layer is the column grid: architraves are installed between columns, one per bay, to form a rectangular frame that connects the columns into a single entity. The column grids of the Hōryūji Kondō and five-story pagoda comprise inner and outer concentric rings, which are the forerunners of later column-grid systems. The middle layer of each building corresponds to the lengthwise construction above the column grid. It consists of brackets and joists that are piled up in layers similar to log-cabin construction (jinggan gouzao). Transverse brackets project outward from the cap-blocks atop the inner- and outer-ring columns and are interwoven with the brackets and joists of the lengthwise construction. The transverse brackets uphold the crossbeams whose ends are integrated into the brackets or joists of the lengthwise construction. This thereby ties together the inner and outer rings of the lengthwise construction and generates a horizontal layer in log-cabin style positioned atop the column grid that is known as the bracket-set layer (puzuoceng). It plays the leading role in achieving stability for the entire building. On top is the roof layer. It begins with beam construction consisting of several crossbeam frameworks mounted in the transverse direction, one at each bay. The roof construction differs according to the design of the beam frameworks, purlins, and rafters. To increase the projection of the roof eaves, the column-top bracket sets of the Hōryūji Kondō and five-story pagoda have two transverse steps (projecting perpendicular to the wall plane), consisting of a bracket for the lower step and a descending cantilever (xia’ang) for the upper step.
[image: 4.20. Explanatory drawing of the modular units in the sides of the first and second levels of the Hōryūji Kondō.]
4.20. Explanatory drawing of the modular units in the sides of the first and second levels of the Hōryūji Kondō.


Further analysis shows that the five Asuka-period buildings use a modular design based on the height of the bracket-arm. This is the same as the Song system, discussed in essay 7, in which the height of the bracket-arm and the column-top joist are used as the basic design module expressed in terms of caigao (height of the cai [module]). It also demonstrates that the Song-style principle of cai as the single most important measurement in construction had already appeared, even though it was not as complicated as it would be in the Song dynasty. The basic parameters of the building, such as the total width and depth, the column height, and the vertical rise of the roof (jugao), are all designed on the basis of the bracket-arm height (caigao) as the modular unit.
The Hōryūji Kondō is a two-level building. The floor measures five by four bays; waist eaves (yaoyan) are installed all around. The area above the waist eaves is four by three bays and crowned with a single-eave, hip-gable roof. The building is designed based on the height of the cai as the basic module, with one cai being equivalent to 0.75 komajaku (the Japanese name for a unit of measurement used in the Baekje kingdom). Accordingly, we calculate (fig. 4.20):
 
First-level width (five bays): 8 + 12 + 12 + 12 + 8 = 52 caigao
First-level depth (four bays): 8 + 12 + 12 + 8 = 40 caigao
Second-level width (four bays): 7 + 11.5 + 11.5 + 7 = 37 caigao
Second-level depth (three bays): 7 + 11 + 7 = 25 caigao
 
The cross-sectional height of the first-floor column is 14 caigao. The elevation of the roof ridge, measured from the top surface of the first-floor column plinth, is exactly four times the first-floor column height, resulting in 56 caigao.
The Hōryūji pagoda is square, with five stories and a central pillar that rises through all five. The first to the fourth floors measure three by three bays, but the fifth floor is only two bays square. It applies the Baekje measurement of 0.75 komajaku as equal to 1 cai. Thus we calculate (fig. 4.21):
 
First-floor width: 7 + 10 + 7 = 24 caigao
 
For each subsequent floor, the bay size is smaller by 1 caigao, so:
 
Second-floor width: 6 + 9 + 6 = 21 caigao
Third-floor width: 5 + 8 + 5 = 18 caigao
Fourth-floor width: 4 + 7 + 4 = 15 caigao
Fifth-floor width: 6 + 6 = 12 caigao
 
The pagoda also uses the first-floor column height as an extended design module. The total height of the pagoda, measured from the ground to the ridge purlin of the fifth floor, is equivalent to seven times the first-floor column height. The pagoda columns, architraves, and bracket sets are the same as those of the Kondō as well as of the Northern Wei five-story pagoda depicted on the eastern upper register of the front wall in the rear chamber of Yungang cave 6 (fig. 4.9).
The pagoda at Hokkiji also has the same number of bays on each side, three on each of the three stories. The bays measure 8 caigao on the first floor, 6 caigao on the second floor, and 4 caigao on the third floor, and accordingly, the floor widths, from bottom to top, add up to a total of 24, 18, and 12 caigao, respectively. The total pagoda height, measured from the ground to the third-floor ridge purlin, is exactly five times the first-floor column height.
[image: 4.21. Explanatory drawing of the modular units in the sides of each story of the Hōryūji pagoda.]
4.21. Explanatory drawing of the modular units in the sides of each story of the Hōryūji pagoda.


At the peak of the Southern Dynasties, Jiankang had more than five hundred religious compounds, and Buddhist pagodas stood there in great numbers. Although the actual buildings have been destroyed, historical texts still paint a rough picture of the situation. There was, for example, a timber pagoda with an underground chamber for Buddhist relics located beneath the foundation stone for the central pillar. The wooden pagoda body was built around this pillar that rose through all the floors and reached beyond the top, where a golden flask and several tiers of golden discs were the visible markers of the pagoda.
As for the number of stories, before the Liu-Song dynasty in South China, it was only possible to build a pagoda of five stories or fewer. The Jiankang shilu (Veritable record of Jiankang) records that the dwelling of the Eastern Jin official Xu Xun in Yongxing was turned into Chonghua Monastery, which had a four-story pagoda. The Zizhi tonglan (Comprehensive mirror to aid in government) of the Song dynasty records that when the Liu-Song emperor Ming built Xianggong Monastery in 571, the original plan envisaged a ten-story pagoda, but since this was impossible, two five-story pagodas were erected instead. Building technology advanced with the Qi and Liang dynasties. In 527 the Liang emperor Wu built a nine-story timber pagoda at Tongtai Monastery, but after it burned in 546, a twelve-story pagoda was begun. Although the project came to a sudden halt during the Hou Jing uprising in 549, one assumes craftsmen would have been capable of building twelve stories.
According to the Nanshi (Standard history of the Southern Dynasties, compiled in the seventh century), in 537 the relics under the pagoda at Chang’an Monastery were unearthed on order of the Liang emperor Wu, and in 538 the pagoda was reconstructed. The workers had to dig up soil as deep as 4 chi (10 m) to reach the former pagoda’s underground crypt and the precious gold and silver objects inside. At a depth of 9 chi (more than 22 m) they discovered the shisang (foundation stone of the central pillar, alternately known as shaxiashi) from an even older pagoda; below it was a stone container filled with relics. In 538, when Emperor Wu wanted to build two new pagodas, first the sites for the central pillars were selected and then relics were stored in two small pagodas that were put inside stone containers and placed separately in one of the underground chambers. Last, the central pillars were erected and enclosed by the building shells. We assume these three steps were standard in pagoda construction during the Southern Dynasties.
The central pillar is the most important wooden member of a timber pagoda. It should be a straight, long timber of sufficient length to connect the individual floors from the bottom to the top. Since it was difficult to get a wooden piece in such large dimensions, the pillar was often a special gift of the emperor. After Emperor Jianwen of Liang ascended the throne, the Liang built Tianzhongtian Monastery, for which his father Emperor Wu had already given a cypress pillar and bronze discs weighing 1,000 catties as gifts.
According to available information, a Southern Dynasties pagoda body comprised several stories, each with its own set of roof eaves. Looking at Asuka-period architecture of Japan alongside descriptions, it is believed that Southern Dynasties wooden pagodas had column-foot joists (zhujiaofang) positioned horizontally atop the corner beams (jiaoliang) and rafters on the lower-floor roof; the column-foot joists on all four sides connected with one another above the corner beams to form a square frame; and then columns were put on these joists to support the upper-floor structure. Each story, starting from the column-foot joist, was an independent unit. The upright columns of each upper story were recessed compared to the lower-floor columns so that even the bay number changed with each floor and the columns could be placed freely and independently at any position required. One finds more evidence of the complex bracketing that was necessary for Southern Dynasties multistory structures in cave-temples of North China. The pagoda in high relief in the back chamber of Yunggang cave 6 and the five-story pagoda at Hōryūji (figs. 4.10, 4.21) have features described in poems by those who saw the nine-story pagoda at Tongtai Monastery. Poetry uses the words chonglu (double cap-blocks), cenggong (layered brackets), jigong (piled-up brackets), and diaojue (carved four-sided rafters). The same formations appear in the Northern Qi roof eaves of caves 1 and 2 at South Xiangtangshan, where two tiers of perpendicular bracket-arms jut out from the building plane. Four of the five Asuka buildings have bracketing with two transverse steps. The Liang pagoda at Tongtai Monastery also should have had brackets with at least two steps, whether two arms or an arm and a cantilever.
As for the top of pagodas, at Yungang one sees five, seven, or nine layered discs, and the Record of Buddhist Monasteries of Luoyang informs us that the Northern Wei pagoda at Yongning Monastery had eleven golden discs. These are all odd numbers. Based on Yungang carvings, the discs were placed upside down, which is how they appear in the pagodas of the Asuka and the later Nara periods. It is possible they were upside down to avoid water stagnation.
The purpose of a pagoda, timber or otherwise, is to provide a spectacular sight as well as symbolize the death of the Buddha. The concept of climbing the interior probably did not exist in these early periods because people probably already were impressed by the enormous height. None of the extant pagodas had interior stairs. Southern Dynasties poems mention the ascent of multistory buildings and of platforms but not specifically of pagodas. The Standard History of Wei records that in 519 Empress Dowager Hu of Northern Wei led her son Emperor Xiaoming (510–528) to climb the pagoda of Yongning Monastery, but the official Cui Guang advised against it, warning about the potential danger of ascent. We are certain only that in Northern Wei times ceremonies were performed on the ground floor. However, Empress Hu’s request seems to have been precedent setting. By the Tang dynasty it was possible to climb up a pagoda.
In all likelihood, Southern Dynasties timber pagodas were square in ground plan with a wooden pillar that rose from the bottom to the top in the center. The finial was a bottle-shaped form with discs. Not all of them were enormous, but the pagodas at Hōryūji and Hokkiji were of modest size compared to the massive Chinese pagodas at the Tongtai and Yongning Monasteries. Timber pagodas probably had statues on the ground floor that could be worshiped as devotees walked around the interior.
A miniature structure dated to the Sui dynasty found in Henan is another piece of evidence in reconstructing architecture of the Northern and Southern Dynasties (figs. 4.18-3, 4.22). The three-by-three-bay, hip-gable roofed pottery building probably imitates a wooden structure. It has ten exterior eaves columns on stone bases carved with lotus petals. The column feet are connected by floor beams, and architraves join the column tops. A cap-block sits on each column, supporting the column-top joist above. Three steps of perpendicular bracket-arms or cantilevers project outward from the cap-block. The structural features are found in the Asuka buildings, as well as the seventh-century lacquer shrine known as Tamamushi Shrine in the Treasure Hall of Hōryūji. One observes the same features in caves 1 and 2 at South Xiangtangshan dated 565–569 (fig. 4.16-6). Bracket sets on top of the eaves columns comprise cap-blocks and three tiers of perpendicular arms; the brackets uphold joists or, more precisely, the heads of beams or joists. Returning to our conjectures about Great Ultimate Hall and Xianyang Hall in the Northern Qi palace-city in the capital at Ye, in which column grids consisted of three or four concentric column rings, we can now see that by the late Northern Dynasties period, a pure timber-frame construction with three separate layers (column grid, bracketing, and roof) not only already existed but was similar to Southern Dynasties wooden architecture. These already close construction methods would become more similar after unification of China by the Sui dynasty. Transmission probably came from the Southern Dynasties northward even as it moved eastward to Korea and Japan.
A sarcophagus in the shape of a building also provides physical evidence of Northern Dynasties architecture. It belonged to the Northern Qi nobleman Shedi Huiluo and his wife, who were buried in Shouyang county of Shanxi in 562. Shedi Huiluo’s tomb consists of a single, squarish, brick chamber. The wooden coffin was placed in the center, slightly to the west, and contained an inner coffin. The inner coffin was found in pieces, but its bottom floor beams were intact. Among the pieces were brackets, columns, architraves, inverted-V-shaped braces, and camel’s-hump-shaped braces (tuofeng).
The pieces lend themselves to theoretical reconstruction as a three-by-three-bay, four-sided building with an interlocking frame of floor beams that measures 3.82 m in the east-west direction by 3.04 m north-south (fig. 4.23). The beams have mortise holes (maokou) into which to insert the tenon tongues of wooden column shafts. Columns are octagonal with cap-blocks. The corner columns are coarse compared to the eaves columns, and their column-top bracket-arms exceed those of the eaves columns in size. Timu decorated with leaf scrolls on both ends are inserted into the mortise holes of the cap-blocks; they uphold architraves end-to-end along the entire sarcophagus. Above and aligned with the column-top axes are bracket clusters with one block and three arms, carrying timu. Inverted-V-shaped braces alternate with bracket sets above architraves. Corner bracket-sets also are three-rises-on-one-block clusters that intersect with each other. Their outer ends are cut off, so that they do not exceed the building plane. The inverted-V-shaped braces support eaves-raising joists (liaoyanfang), and, together with the architraves and column-top bracket sets, they form lengthwise frameworks along the front and the back of the building to support the roof construction. Such a structural system belongs to type III described above and is similar to the front façade of Tianlongshan cave 16 of the Northern Qi period (fig. 4.15-4).
[image: 4.22. Four views of pottery structure excavated in Sui tomb in Henan.]
4.22. Four views of pottery structure excavated in Sui tomb in Henan.


As a sarcophagus, the front and rear walls are just thick wooden planks. Columns, architraves, bracket sets, and inverted-V-shaped braces are only half as thick as the features of a real building because they are in fact “pasted on” (tieluo) to the surface of the planks to evoke the illusion of timber framing. Only on the gable sides are the columns, architraves, bracket sets, and inverted-V-shaped braces self-contained structural elements. Only fragments remain from the roof. A corner-beam and the two characters for southwest (xinan) in ink to indicate a position on the roof suggest that the coffin probably did not have overhanging gables. Since the building-shaped stone sarcophaguses of Li Jingxun of the Sui dynasty and Li Shou of the Tang both have hip-gable roofs, the coffin of Shedi Huiluo most likely also had a hip-gable roof even if the gables did not overhang the sides (fig. 4.24).
[image: 4.23. Theoretical reconstruction of sarcophagus of Shedi Huiluo and his wife, excavated in Shouyang, Shanxi, 562.]
4.23. Theoretical reconstruction of sarcophagus of Shedi Huiluo and his wife, excavated in Shouyang, Shanxi, 562.


The pasted-on components tell us how the building that the sarcophagus imitates should have looked on the exterior. Using the pieces and actual components, we estimate its cross-sectional dimensions. The material is sufficient to investigate whether a modular system similar to that of Tang-Song based on the use of a cai existed. The cross-section of a bracket from the sarcophagus measures 8.25 by 5.2 by 25.2 cm (height by width by length). Based on the Tang-Song height of the cai of 15 fen (a subunit of the module cai explained more fully in essay 7), 1 fen here would correspond to 8.25 ÷ 15, which is equal to 0.55 mm. Accordingly, we can calculate the bracket width as the quotient of 52 ÷ 5.5, or 9.5 fen. Likewise, we can express the bracket length as the quotient of 252 ÷ 5.5, or 46 fen. Assuming that the total height of an end-block of a bracket set is 5.15 cm, the combined height of bearing-block waist and base is 3.25 cm, or 5.9 fen, which corresponds to the height of the subsidiary spatial unit of cai, the zhi. In other words, if the height of the cai is set to 15 fen, then the width of the cai equals 9.5 fen, and the combined height of cai and bracket adds up to a “full standard unit” (zucai), which measures 20.9 fen. Compared with the modular measurements in Tang-Song carpentry—the height of the cai being equal to 15 fen, its width to 10 fen, and the bracket-set height to 6 fen—in the Northern Qi sarcophagus, the width of the cai is only smaller by 0.5 fen and the bracket height by 0.1 fen. If we consider the shrinkage of wood over 1,500 years, it is suggested here that the modular systems of Northern Qi and Tang-Song are basically the same (table 4.1).
[image: 4.24. Stone sarcophagus of Li Jingxun, excavated in Xi’an, 608.]
4.24. Stone sarcophagus of Li Jingxun, excavated in Xi’an, 608.


The height:width ratio of the applied cai and the ratio between the cai height and the crossbeam height in the Shedi Huiluo sarcophagus are those of Tang-Song architecture. Further, the small bearing-blocks conform to Song style, but the short bracket-arms within the wall plane (nidaogong) and the timu are much shorter than their Song counterparts. Whereas Song-style wall-plane bracket-arms have an ideal height:length ratio of 1:4, in the Northern Qi example, it is only 1:3. The bracket sets of the sarcophagus thus appear stout and clumsy. Similarly, the dimensions of its cap-blocks are much smaller than in the Song dynasty; even the cap-blocks in corner positions, which are larger than those atop eaves columns, are still smaller than those in Song style. In the reconstruction drawing, the relationship between the elevation of the building and the size of individual components is the same as that of Northern Qi cave façades at Tianlongshan. Northern Qi bracket sets and cap-blocks are compressed forms of later times.
Table 4.1. Actual measurements of architectural members recovered from Shedi Huiluo’s wooden coffin, compared to their ideal measurements if construction were based on regulations of Yingzao fashi

	Architectural member
	View
	Actual measurements
	Prescribed measurements according to regulations in Yingzao fashi (unit: fen)

	unit: mm
	unit: fen

	Nidaogong
	cross-sectional height
	82.5
	15
	15

	cross-sectional width
	52
	9.5
	10

	length
	252
	46
	62

	Beam
	cross-sectional height
	32.5
	5.9
	6

	Timu
	cross-sectional height
	49
	8.9
	12

	cross-sectional width
	40
	7.3
	10

	length
	374
	68
	104

	End-blocks (sandou)
	top width (front)
	83
	15.1
	14

	top depth
(side)
	79.5
	14.5
	16

	total height
	51.5
	9.4
	10

	ear height (er)
	19
	3.5
	4

	waist height (ping)
	14.5
	2.6
	2

	base height (yi)
	18
	3.3
	4

	base width (front)
	50.5
	9.2
	12

	base depth (side)
	59
	10.7
	14

	Inverted-V-shaped brace (chashou)
	cross-sectional height
	52.5
	9.5
	15

	cross-sectional width
	34
	6.2
	5

	span (between two diagonally slanting struts)
	466
	84.8
	

	vertical height
	153
	27.8
	

	Column
	diameter
	111
	20.2
	21–30

	Cap-blocks on columns flanking the central bay
	top width/depth
	93
	16.9
	32

	total height
	62
	11.3
	20

	ear height
	16
	2.9
	8

	waist height
	22
	4
	4

	base height
	24
	4.4
	8

	base width/depth
	66
	12
	28

	Cap-blocks on corner columns
	top width/depth
	133.5
	24.3
	36

	total height
	81
	14.7
	20

	ear height
	29
	5.3
	8

	waist height
	21.5
	3.9
	4

	base height
	30.5
	5.5
	8

	base width/depth
	85
	15.5
	28

	Timu supported by cap-blocks
	cross-sectional height
	43
	7.8
	

	cross-sectional width
	37
	6.7
	

	length
	501
	91
	




The artistic treatment of brackets in the Shedi Huiluo sarcophagus is also very special. Their ends are rounded off, using a kind of entasis different from Tang-Song carpentry. Starting from the lower corner on either side of the bracket-block, one measures out 1 fen parallel to the perpendicular face and draws a straight line from this point to the upper corner, so that the bracket face seems to tilt slightly forward. On the upper section of the timber, there is a horizontal rim of 9–9.5 fen, as just beyond the head of the bracket-arm the remaining lower part of the wood splits into four equal units. Inward along the bottom longitudinal edge, one marks out twice the distance of that lower part and splits it likewise into four units. One after another, one connects points 4, 3, and 1 of the perpendicular face with points 3, 2, and 1 of the longitudinal edge. This creates a staggered profile and a bracket-arm head with three-part tapering. Each section is recessed by a fraction of a fen ranging from two-thirds to one-half, which turns the linear profile of each section into a concave curve. The uppermost section should be the deepest, measuring two-thirds of a fen, and the lowest section, the shallowest, measuring only one-half of a fen.
Looking again at these components, we observe that the mortise-and-tenon joints of the Northern Qi period were still quite simple. The column shafts have top and bottom tenon tongues: the lower tenons fit into floor joists and the upper ones into cap-blocks, so that each tongue is inserted into a corresponding mortise hole that is cut into the bottom surface of the cap-block. In case of very simple bracketing, such as sets without perpendicular extensions that would project at right angles to the wall, the cap-blocks have only a unidirectional opening. At the corner position, the cap-blocks have a cruciform opening to hold bracket-arms of two directions, namely, nidaogong that are either parallel to the front or the side wall, but no “ears” are left between the grooves. The front and side nidaogong are held together by interlocking tenons, and their outer ends are cut off straight. The camel’s-hump-shaped braces contain a circular mortise hole cut into their top surfaces, into which is inserted a cylindrical wooden connector. The inverted-V-shaped braces consist of two slanting arms whose heads are not fixed by structural joinery. Only the small bearing-blocks on top of them are tenoned in place. Their feet also lack joinery to connect with the surface of the joist below. Such construction methods cannot match the technology of Tang-Song carpentry, for without even a simple structural connection, the braces cannot take on technical tasks and are neither reasonable nor practical. Thus we know that what we see here is only a stylized expression of real architecture. The joinery used in the sarcophagus could never exist. Whereas some scattered fragments of actual brackets have a plain bottom surface without a mortise opening, other pasted-on (tieluo) brackets contain such holes for bearing-block tenons. Only the latter represents a genuine construction technique. The lack of joinery in the case of actual brackets is understandable because pieces were modified to fit the simplified needs of mimicry architecture. The craftsmen applied such techniques because this is a sarcophagus. The wooden sarcophagus from the tomb of Shedi Huiluo belongs to type III construction. However, the use of the module is basically the same as in Tang-Song carpentry.
Architecture of Buddhist cave-temples, murals and relief sculpture in those chapels, five buildings of the Asuka period in Japan, sarcophaguses of China’s sixth to early seventh centuries, and a few excavated objects combine to reveal the evolution of architecture from the end of the Han period until the Tang dynasty. In addition to the use of specific building parts in all these forms, the evidence confirms the use of the height of the cai as the modular unit. As would be the case in later architecture, 15 fen generates the height of the cai, a system that would be more complete and stricter in Tang and Song architecture.
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Architectural Features of the Northern and
Southern Dynasties and the Sui and Tang Periods in China as Reflected in Japanese Architecture of the Asuka and Nara Periods
This essay has two important purposes: continued discussion of the importance of Japanese architecture for the study of Chinese architecture and an explanation of the modular system. Building on information about buildings of the Asuka period presented in essay 4, Fu brings eighth-century architecture of the Nara period into the discussion. His purpose is to show that the modular basis for Chinese architecture, the cai-fen system, was in place in Japan’s earliest buildings. Fu explicates not only the concept of modules, cai and fen, but the idea of the expanded module, a system whereby the height of a building can be expressed in whole numbers. Working back to China, Fu then proposes that the same expanded modular system was fundamental to China’s earliest wooden architecture.


Japanese buildings in Asuka, Nara, and Kyoto, and in Shiga and Hyōgo prefectures, predate China’s oldest wooden structure, the main hall of Nanchan Monastery, dated 782. Moreover, each of the Japanese buildings is in an exceptional state of preservation. Of the approximately 250 Japanese buildings that are designated national treasures, 22 date to earlier than China’s oldest wooden hall. The question here is the extent to which they inform us about Chinese architecture.
Evidence of contact between China and Japan as early as the Han dynasty is extensive. Han and earlier bronze mirrors have been found in many Japanese tombs of the Kofun period (ca. 250–ca. 538). More significant evidence of strong relations between the two countries is that Buddhism came to the Japanese islands in 538 from continental East Asia, in some cases directly from China and in other cases from or via Korea. Envoys of the three Korean kingdoms, Goguryeo, Baekje, and Silla, before 668, when they unified under Silla, and from Japan to China are recorded in the histories of all four polities as well as China. After the Tang dynasty was established in 618, contact between China and Japan became even closer. In the 260 years between 630 and 891, eighteen diplomatic missions were dispatched between China and Japan. Objects from every part of Asia and even farther west stored in the Shōsōin, the imperial treasury of Emperor Shōmu (r. 724–749) at the monastery Tōdaiji in Nara, are evidence of the internationalism and multicultural awareness of the Nara court.
Asuka Architecture
Architecture at four Asuka-period (538–645) monasteries, Hōryūji, Hokkiji, Hōrinji, and Shitennōji, offers the best evidence of Japan’s earliest wooden architecture, even though the pagoda at Hōrinji was destroyed in 1944 (and is now rebuilt) and Shitennōji, similarly, has new buildings on the site of late-sixth-century structures.
The Buddha hall (Kondō), five-story pagoda, and central gate at Hōryūji, pagodas at Hokkiji and Hōrinji, and Kondō and pagoda at Shitennōji exhibit six structural features associated with the Asuka period: shuttle-shaped columns (suozhu), minban (the flat piece under the cap-block of a bracket set), outward-projecting cloud-shaped bracket-arms, cloud-shaped bearing-blocks (end-blocks placed on both ends of the first tier of nidao bracket-arms), multiple layers of column-top joists atop the nidaogong that are piled up in a log-cabin design, and the use of inverted-V-shaped braces as intercolumnar bracket sets on the mezzanine level of a building. Since these features are older than Tang architecture or Nara architecture that was influenced by Tang style, it is believed they reflect the characteristics of the late Northern and Southern Dynasties architecture in China.
HŌRYŪJI
The Hōryūji was built under the direction of Prince Shōtoku in 607 and destroyed in 670. From 680 to 710, the architectural cluster of the western precinct of the monastery today was rebuilt northwest of the original Asuka-period buildings and included the Kondō, five-story pagoda, central gate, and western part of the covered corridor. In spite of later restoration and rebuilding, the structures of the west precinct reflect the Asuka period.
Kondō
The Kondō is a Buddha hall on the east side of the west precinct, opposite the five-story pagoda. The ground floor is five bays by four bays. A ring of columns divides the plan into inner and outer cao, in which the outer part acts as a corridor and the inner part hosts Buddhist statuary. From the outside there appears to be an upper story, but there is no second floor. The upper portion is four bays by three bays, and the placement of the columns of the lower and upper sections does not match (fig. 5.1).
Converted into the standard Japanese measurement of length, the kanejaku (1 kanejaku equals 0.30303 m), the lower floor of the Kondō measures as follows:
 
First-floor building width: 7.12 + 10.68 + 10.68 + 10.68 + 7.12 = 46.26 kanejaku
First-floor building depth: 7.12 + 10.68 + 10.68 + 7.12 = 35.60 kanejaku
 
Since these figures are fractions of the kanejaku unit, we know that when the Kondō was designed, the Japanese kanejaku was not the basic unit of measurement. Rather, the Hōryūji Kondō was based on the ancient Korean measurement of komajaku. One komajaku equals 1.186 kanejaku or 0.359 m. In these units:
 
First-floor building width: 6 + 9 + 9 + 9 + 6 = 39 komajaku
First-floor building depth: 6 + 9 + 9 + 6 = 30 komajaku
 
Each unit here is a whole number, which is evidence that the komajaku was the basic unit of design. However, if the komajaku was the modular unit for the second floor, the results are again fractions:
 
Second-floor width: 5.25 + 8.60 + 5.25 = 27.70 komajaku
Second-floor depth: 5.25 + 8.26 + 5.25 = 18.76 komajaku
[image: 5.1. Cross-section of Hōryūji Kondō, Ikaruga, Nara.]
5.1. Cross-section of Hōryūji Kondō, Ikaruga, Nara.


Further calculation reveals that the basic unit of measurement was a multiple of the komajaku, specifically 0.75 times the komajaku. Introducing the variable n, which is equal to 0.75 komajaku, as the basic unit of the new measurement, we calculate:
 
First-floor building width: 8 + 12 + 12 + 12 + 8 = 52n
First-floor building depth: 8 + 12 + 12 + 8 = 40n
Second-floor building width: 7 + 11.5 + 11.5 + 7 = 37n
Second-floor building depth: 7 + 11 + 7 = 25n
 
Applying n to the measurements of the Kondō, we find:
 
First-floor column height: 12.35 kanejaku = 10.41 komajaku = 13.88n ≈ 14n
First-floor projecting bracket set = 6.155 kanejaku = 5.19 komajaku = 6.92n ≈ 7n
Second-floor column height = 6.30 kanejaku = 5.31 komajaku = 7.08n ≈ 7n
 
Thus it is proved that an absolute measurement from continental East Asia was used as the basic unit of length for the Hōryūji Kondō and a multiple of it, 0.75 times 1 komajaku, was the modular unit.
The information above is found in Japanese publications about the Hōryūji, but here we investigate if the basic modular unit of 0.75 komajaku can be confirmed in Chinese buildings or if it was exclusively part of an Asuka system. Logic suggests that the clear break with architecture of Japan’s Kofun age that occurred with the arrival of Buddhism and its architecture from the East Asian continent not only should be based on Chinese Buddhist construction but also should specifically inform us about architecture of the Northern and Southern Dynasties period. Evidence of the use of a modular system based on the cai (module), presented in the previous essay (fig. 4.20), is crucial to this association.
The largest bracket-arms in the Hōryūji Kondō are on the lower level. They measure 0.71 by 0.89 kanejaku or 0.599 by 0.75 komajaku in cross-section. These brackets take the equivalent position of nidaogong in a Chinese building. (They are not the cloud-shaped bracket-arms mentioned above.) Rounding the dimensions to 0.6 by 0.75 komajaku, with a cross-sectional height:width ratio of 5:4, this unit is indeed equal to the cai (understood as a timber block of standard cross-section). Specifically, the Kondō of Hōryūji has a basic module similar to the Chinese cai, and the height of this module (0.75 komajaku) generated the measurements of the structure.
Early extant timber buildings of the Tang and Liao periods in China applied the cai as the basic modular unit but additionally used the column height as the basis for an “expanded modular system.” This becomes especially evident in multistory structures. In Tang and Liao four-rafter-deep structures, the length of the roof ridge purlin is twice the height of the column. The main hall of Nanchan Monastery at Mount Wutai, dated 782, and the Shanmen of Dule Monastery in Ji county, Hebei, dated 984, are examples (figs. 3.4, 5.2). In structures deeper than four rafter lengths, the height of the middle roof purlin (the third purlin from the eaves upward that matches the placement of the main ridge purlin in four-rafter buildings) is also twice the height of the eaves column. The east hall of Foguang Monastery at Mount Wutai and the upper floor of the Guanyin Pavilion of Dule Monastery are examples of this type of structure (figs. 3.5, 3.7). Multistory Chinese architecture also uses the column height of the ground-floor columns as part of its modular system. At Dule Monastery’s Guanyin Pavilion, the height from the ground level to the top of the columns of the second floor is three times the height of the columns of the lower floor. In the famous Timber Pagoda of Fogong Monastery in Ying county, Shanxi province, its body (from the ground level of the first floor to the ridge purlin of the fifth floor) is twelve times the height of an eaves column of the first floor (fig. 5.3). In general, in the modular system employed in China’s Tang and Liao architecture, the height of the lower eaves columns is a proportion of the height of the upper eaves columns.
As for the cross-section of the Hōryūji Kondō, the height of its upper roof ridge is four times the column height of the lower level. Expressed in actual measurements, the ratio between the roof-ridge elevation of 49.88 kanejaku and the height of the first-floor column of 12.35 kanejaku is 49.88/12.35, or 4.04. Expressed in terms of the height of the cai (n):
 
Ridge height 49.88 kanejaku = 42.06 komajaku = 56.08n ≈ 56n
[image: 5.2. Cross-section of Shanmen, Dule Monastery, Ji county, Hebei, 984.]
5.2. Cross-section of Shanmen, Dule Monastery, Ji county, Hebei, 984.


[image: 5.3. Timber Pagoda, Fogong Monastery, Ying county, Shanxi, 1056.]
5.3. Timber Pagoda, Fogong Monastery, Ying county, Shanxi, 1056.


As in China, at the Hōryūji Kondō, the height of the column has a modular relationship to the height of the building from the base to the top of the roof ridge. The next question, then, is if the module extends to other early Japanese wooden buildings.

Five-Story Pagoda
The Hōryūji pagoda is on the west side of the nucleus of the west precinct of the monastery. It is square in ground plan, five stories tall, and entirely of wood. Inside is a central pillar that rises to the top, where it is crowned by metal pieces that project above the roof. The columns, bracket sets, and structural framework are similar to those of the Kondō. The dimensions of the nidao bracket-arm on the first floor (which we have seen provide the cai) are the largest, 0.89 by 0.71 kanejaku, which can be converted to 0.75 by 0.599 komajaku. The cross-section of 0.75 by 0.6 komajaku is the same as the dimensions of the counterpart bracket piece in the Kondō (fig. 5.4).
The measurements of the stories of the Hōryūji pagoda are as follows:
 
First-floor building width: 6.168 + 8.839 + 6.168 = 21.175 kanejaku, about 18 komajaku
Second-floor building width: 5.362 + 7.970 + 5.362 = 18.694 kanejaku, about 15.75 komajaku
Third-floor building width: 4.429 + 7.104 + 4.429 = 15.962 kanejaku, about 13.5 komajaku
Fourth-floor building width: 3.540 + 6.219 + 3.540 = 13.299 kanejaku, about 11.25 komajaku
Fifth-floor building width: 5.327 + 5.327 = 10.654 kanejaku, about 9 komajaku
 
The same measurements expressed in the height of the cai, which is equal to 0.75 komajaku, are:
 
First-floor building width: 7 + 10 + 7 = 24n
Second-floor building width: 6 + 9 + 6 = 21n
Third-floor building width: 5 + 8 + 5 = 18n
Fourth-floor building width: 4 + 7 + 4 = 15n
Fifth-floor building width: 6 + 6 = 12n
 
Each of the five floors of the pagoda is reduced in size by 3n compared to the floor beneath it, so that each bay is smaller by 1n than its lower counterpart. The columns of different floors are not placed above one another.
As for the elevation of the pagoda, its total height is 107.44 kanejaku, 90.59 komajaku, or 120.78n. The height of the body (from the ground level to the top of the ridge purlin of the fifth floor) is 75.475 kanejaku, which is 63.6 komajaku, or 84.9n.
On the first floor of the pagoda, the column height measures 10.612 kanejaku, or 8.948 komajaku, which is close to the whole number of 9 komajaku, or 12n. Using the column height on the first floor as the variable h1, we get:
 
Height of pagoda body: 84.9n/12n/h1 = 7.08h1 (column height of first floor)
Total height of pagoda (including finial): 120.78n/12n/h1 = 10.07h1
[image: 5.4. Cross-section of five-story pagoda, Hōryūji, Ikaruga, ca. 710.]
5.4. Cross-section of five-story pagoda, Hōryūji, Ikaruga, ca. 710.


Allowing for weathering due to the age of the material, we can posit that the total height is 10 times the height of a column of the first floor, and the height of the pagoda body is 7 times the height of a column of the first floor.
Similarities between the Kondō and pagoda at Hōryūji are clear. They both use the height of the cai as the basic design module. Additionally, with regard to the building height, they use the first-floor column height as an extension of the basic module, which in turn can also be considered as a multiple of the height of the cai.


HOKKIJI THREE-STORY PAGODA
The three-story pagoda at Hokkiji is the oldest pagoda in Japan and probably the only unhampered structure from the Asuka period. Construction began in 685 and was completed in 706. The pagoda is square in ground plan, three-storied, with a central pillar supported by a wooden frame. Whereas the first and the second floors measure three bays square, the third floor is only two bays on each side (fig. 5.5). The pagoda was dismantled and reconstructed once between 1972 and 1975. Measuring when the pieces were disassembled confirmed that 1 kanejaku = 0.30303 m and 1 komajaku = 1.186 kanejaku, which meant that 0.359 m was the module for the unit of length used.
The measurements of each floor can be calculated as follows:
 
First floor: 1.88 + 2.655 + 1.88 = 6.415 m, or: 5.23 + 7.39 + 5.23 = 17.85 komajaku ≈ 18 komajaku
Second floor: 1.334 + 2.121 + 1.334 = 4.789 m, or: 3.71 + 5.9 + 3.71 = 13.32 komajaku ≈ 13.5 komajaku
Third floor: 1.621 + 1.621 = 3.242 m, or: 4.49 + 4.49 = 8.98 komajaku ≈ 9 komajaku
 
The numbers are strikingly similar to the dimensions of the first-, third-, and fifth-floor widths of the five-story pagoda at Hōryūji. Japanese scholars believe that the Hokkiji pagoda also used 0.75 komajaku as the basic design module. Converting the width of the building into the 0.75 komajaku n, we get:
 
First floor: 7 + 10 + 7 = 24n
Second floor: 5 + 8 + 5 = 18n
Third floor: 6 + 6 = 12n
 
Each upper floor is reduced in size by 6n from the floor beneath. If we define the height of each floor as the distance between the upper and lower floors’ column bases, then the calculation reads:
[image: 5.5. Cross-section of three-story pagoda, Hokkiji, Ikaruga, ca. 685.]
5.5. Cross-section of three-story pagoda, Hokkiji, Ikaruga, ca. 685.


First-floor height: 3.416 + 2.195 + 0.720 = 6.331 m
 
The height is thus only 0.084 m short of the first-floor width of 6.415 m, which rounds to 24n.
In the same manner, we calculate the second-floor height:
 
Second-floor height: 1.835 + 2.190 + 0.710 = 4.735 m
 
The height is thus only 0.054 m short of the width of the first floor, with 4.789 m, which rounds to 18n.
Thus the height and the width of the first and the second floors are close to the same. Since each one forms a square, we can draw an inscribed circle, a simple geometric shape, but one that proves the forethought that was behind this design.
Based on these data, the average height of the four columns of the inner cao is 3.408 m, and the height of the pagoda body (from the ground of the first floor to the ridge purlin of the third floor) is 16.934 m. Similar to the five-story pagoda at Hōryūji, we can explore the column height of this structure as the basic unit of an expanded modular system. Since the column here equals 4.969 times the height of the pagoda body, we can round it to five times.
As for the measurements of the parts of the pagoda, the nidao bracket-arms on top of the interior columns on the first floor have an average cross-section of 25.8 by 21.4 cm, or 0.719 by 0.596 komajaku, which can be rounded to 0.72 by 0.6 komajaku. (The average size is calculated by comparing four bracket-arms.)
If we use the actual measurement of the bracket-arm height of 0.72 komajaku to calculate the dimensions of the building’s ground plan and cross-sections, most of the results will not be whole numbers. However, with a basic modular unit of 0.75 komajaku, the measurements are whole numbers. This is evidence that the Hokkiji pagoda was designed with respect to the module for timber framing that was used at the Kondō and pagoda at Hōryūji and measures 0.75 komajaku in height.
At Hokkiji, the builders did not completely follow the rules for designing a structure based on the height of the cai, for in that case, they would have used the height of the bracket-arm or joist. Instead, they applied the height of a cai from Hōryūji. The fact that the fundamental modular unit and the cai are not in unison anticipates differences that would become more apparent in the Nara period.


Early Nara Architecture
The Nara period refers to the time when the capital was in Nara (Heijōkyō), from 710 to 794. The period that follows Asuka is sometimes called the Hakuhō period (646–710). Others refer to it as the Early Nara period. In that case, the period 710–784 or to 794 is known as the Tempyō period. From the mid-seventh century through the eighth century, Japan and China were in closer contact than in the past. The most important examples of Nara-period architecture for this study are the east pagoda of the monastery Yakushiji, dated 730, and the miniature pagoda of the west main hall at the monastery Kairyūōji.
EAST PAGODA OF YAKUSHIJI
Originally built between 682 and 697 in the capital known as the Fujiwara capital in Asuka, the monastery Yakushiji was moved to Nara in 710. It is believed that the east pagoda was newly built there in 730. As for the layout of the monastery, the main courtyard is enclosed by a covered corridor, and a main hall is placed in the center. Aligned along the central axis are the middle gate, Kondō, and lecture hall, and two symmetrically placed pagodas are on either side in front of the Kondō (fig. 3.1-5). Today only the east pagoda dates to the Nara period.
The east pagoda is square and three stories tall. Each story has a subordinate structure, known in Japanese as mokoshi, that is attached on the sides to form a double-eaves roof, so that there are in total six sets of eaves (fig. 5.6). The core of the pagoda is three bays square on the first and second stories and two bays square on the third story, with subsidiary bays on each level so that the first story is five bays square and the two upper floors are three bays square. The pagoda has a wooden frame with a central pillar that rises from the bottom to the top. It differs from the Asuka style, since shuttle-shaped columns, cloud-shaped bracket sets, cloud-shaped bearing-blocks, and minban are not used. The bracket sets are composed of six fundamental parts, with two bracket-arms in “stolen-heart” (touxin) design and one cantilever that projects perpendicular to the wall plane. Between the column-top bracket sets are dwarf columns. Several piled-up layers of alternating single-tier brackets and joists are arranged within the wall plane in a manner that recalls Mogao cave murals of the early Tang dynasty. The pagoda is the first extant structure that was erected after direct exposure to Tang architecture. Its measurements are as follows:
First-floor width: 23.20 kanejaku
First-floor column height: 15.66 kanejaku
Height of pagoda body: 78.52 kanejaku
Total height of pagoda (from ground of first floor to top of finial): 112.65 kanejaku
First-floor bracket-arm height huagong and nidaogong: 0.85 kanejaku
First-floor height of column-top joist: 0.8 kanejaku
First-floor width of bracket-arms and column-top joist: 0.62 kanejaku

[image: 5.6. Cross-section of east pagoda, Yakushiji, Nara, 730.]
5.6. Cross-section of east pagoda, Yakushiji, Nara, 730.


Since the width of the bracket-arms and the width of the joist match, 0.62 kanejaku could also be the basic unit for the modular system of the entire pagoda.
As seen above, a module was used in Asuka architecture that was based on the height of the bracket-arm (and thus the height of the cai). At the east pagoda, if the measurements are expressed in terms of that module, using the bracket height with 0.85 kanejaku, or in terms of the height of the column-top joist on the first floor with 0.80 kanejaku, all figures will result in fractions, not whole numbers. This suggests that the Yakushiji pagoda was not designed on the basis of the Asuka-period cai, which used the height of the cai of China’s sixth century as its module.
We know cai was the basic modular unit in the Tang dynasty main hall of Nanchan Monastery and east hall of Foguang Monastery at Mount Wutai. The proportions of the cai follow a height:width ratio of 3:2 (at the main hall of Nanchan Monastery, 25 by 16.6 cm, and at the east hall of Foguangsi, 30 by 20.5 cm). The Song dynasty architectural manual Yingzao fashi confirms a height:width ratio of the cai as 3:2; and the cai is divided into submodules: its height measures 15 fen and its width is 10 fen. Based on fen, the width, depth, and height of a building as well as the dimension of each architectural member are designed. For example, the distance between the column-top bracket sets in palace-style halls is limited to 125 fen, but with one intercolumnar set, a distance of 250 fen is allowed. There is also a margin for the increase or decrease in length. In general, the column height does not exceed the bay’s width, which results in a maximum column height of 250 fen. If we analyze the data of the two Tang halls according to the Song regulations (by taking fen as the module), then we achieve the following results.
The fen at Foguang Monastery east hall equals 2 cm. Each of the inner five bays has one intercolumnar bracket set, and the bay width is 504 cm, or 252 fen. Each bracket set is 126 fen tall. Its columns measure 499 cm, or 250 fen, in height, which is a close match to the width of the bay.
At the main hall of Nanchan Monastery, the basic module measures 1.66 cm. As for the width of the building, measured between the tops of columns and not from base to base, it is the sum of the width of each bay: 331 + 499 + 331, equal to 1161 cm, or, expressed in fen, 199 + 300 + 199, equal to 698 fen. As for the depth, all bays measure 199 fen, and therefore the depth of the pagoda is 597 fen.
Looking at these measurements, we conclude that the length along the façade and the column height of the east hall at Foguang Monastery conform to the regulations on the fen that are listed for palatial-style buildings in Yingzao fashi. The main hall at Nanchan Monastery is a less eminent hall type, and the width and depth of the building follow the regulations of the manual for this building type. This shows that the regulations that refer to the use of the fen as the basic modular unit for design were in place at least in the middle of the Tang period.
Use of Cai
At the Yakushiji east pagoda, the heights of bracket-arms and column-top joists are not in unison. The heights of bracket-arms and column-top joists of the second and third floors are lower than those of the first floor. On the first floor, the column-top joists are lower in height than the bracket-arms. Perpendicular bracket-arms and nidao bracket-arms of the first floor are both 0.85 kanejaku high, but the column-top joist is 0.8 kanejaku. As seen above, neither the height of the bracket nor the height of the joist can be used to determine the cai, because the use of either of them as a module would result in fractions. However, their widths are the same, 0.62 kanejaku, which suggests that this figure might be worth exploring further. Supports are added between bracket-arms and joists; their heights match the Song dynasty subsidiary module (zhi) with 0.5 kanejaku in height. In the Tang and Song dynasties, the heights of cai and the cai’s subunit zhi were not strictly fixed. Only the widths were restricted, in the case of the cai to 10 fen. Regardless of their role as a probable cai, the smallest unit fen can be calculated on the basis of their width at one-tenth of this value, or 0.062 kanejaku.
Applying this new basic module to further calculations:
First-floor three bays: 7.73 + 7.74 + 7.73 kanejaku, converted into fen, 124.7 + 124.8 + 124.7 = 374.2 fen, rounded to 375 fen

Since there are three bays, each bay is 125 fen. Due to the absence of intercolumnar bracket sets, the width of a bay is the width between two bracket sets. Thus this width of 125 fen mirrors the figures of the east hall of Foguang Monastery and the relevant regulations in Yingzao fashi.
The height of the columns on the first floor of the Yakushiji east pagoda is 15.66 kanejaku, or 253 fen. This height, when expressed in fen, is the same fen as that of the columns in the Foguang Monastery east hall and follows the rule in Yingzao fashi that requires a column height of 250 fen. We thus conclude that the basic modular unit that underlies the design of the east pagoda at Yakushiji is the fen, the subunit of the cai. The use of this module contrasts with the Asuka-period method, which applies the height of the cai, and thus can be seen as a further development toward a more sophisticated modular system.
The fen of the east pagoda is 0.062 kanejaku. Accordingly, the bracket-arm height of 0.85 kanejaku converts into 13.7 fen, and the zhi (submodule) height of 0.5 kanejaku into 8.1 fen. If the bracket-arm dimensions were used as the basis for the cai, then the height of a full standard unit of timber in the Song system (zucai) would consist of the bracket-arm height plus the zhi height and measure 21.8 fen. Yet if the height of the joist was the basis of the cai, then the joist height of 0.8 kanejaku, or 12.9 fen, plus the zhi height of 8.1 fen would add up to a zucai height of 21 fen. In the latter case, the zucai results in a whole number and, furthermore, precisely matches the regulations in Yingzao fashi. Therefore it is most likely that the column-top joist from the first floor is the standard cai and was used as the basic unit for the design of the east pagoda at Yakushiji. In other words, if expressed in absolute units of length, then the cai of this pagoda measures 0.8 by 0.62 kanejaku in cross-section, the zhi measures 0.5 kanejaku in height, and the zucai is 13 kanejaku in height. Converting these figures into modular units, the cai measures 13 by 10 fen, the zhi is 8 fen, and the zucai is 21 fen.

Floor Plans
There is a deviation between the central lines of the cao drawn in the floor plans of the east pagoda at the height of the column-top joists and those drawn at the height of the eaves columns below. The joist ring of the first floor appears to slant inward by 0.09 kanejaku, and the joist ring of the second floor appears to slant inward by 0.08 kanejaku. This probably stems from cejiao, the slightly inward leaning of the shaft of the column and outward leaning of the bottom. In the Yakushiji east pagoda, either the cejiao was planned correctly but not carried out in the construction or the error developed over time owing to restoration work that corrected the off-axis leaning of the columns and misplaced the new columns with too straight a profile.
Considering each floor with cejiao:
First-floor width: 7.74 + 7.74 + 7.74 = 23.22 kanejaku or 125 + 125 + 125 = 375 fen = 25 times the height of the cai
Second-floor width: 5.48 + 5.40 + 5.48 = 16.36 kanejaku or 88 + 87 + 88 = 263 fen = 17.5 times the height of the cai
Third-floor width: 4.85 + 4.85 = 9.70 kanejaku or 78 + 78 = 156 fen = 10.41 times the height of the cai

Since these figures are not whole numbers, we can argue that the design was based on the fen as the basic modular unit and not the height of the cai.

Height of Each Floor
Calculating the ratio between the width of each floor and the height of its columns:
First-floor column height: 15.66 kanejaku = 252.6 fen or ≈ 253 fen. Thus the ratio of the width of the first floor to the column height is 375:253 ≈ 3:2.
Second-floor column height (measured from the upper edge of the floor joist to the underside of the pupaifang [the additional layer of architrave above the architrave]): 10.51 = 170 fen. Thus the width:height ratio is 263:170 ≈ 3:2.
Third-floor column height: 9.88 kanejaku = 159 fen. Thus the width:height ratio is 156:159 ≈ 1:1. The width:height ratios of the first and the second floors are the same, but they differ from that of the third floor.


Height of the Pagoda Body
The distance from the ground level of the first floor to the ridge purlin of the third floor measures 78.52 kanejaku, and the first floor alone measures 15.66 kanejaku. Therefore the height of the pagoda body without the finial can be calculated as a multiple of the column height of the first floor, in detail 78.52 / 15.66 = 5.01. Taking the age and possible construction deviations into consideration, the pagoda body height is five times that of the first-floor columns. Since it is similar to the ratio at the Asuka-period Hokkiji pagoda, it probably was the principle for designing sixth- and seventh-century three-story pagodas, at least in Japan.


MINIATURE PAGODA AT KAIRYŪŌJI
The miniature pagoda of Kairyūōji is inside the West Kondō of the monastery. The wooden structure imitates a five-story pagoda and is 4.1 m tall (fig. 5.7). Japanese scholars believe it is probably an exact copy of a full-size pagoda. The sides of the square miniature pagoda are 77.2 cm on the first floor and 34.5 cm on the fifth floor and gradually decrease in size on floors two through four between them. Unlike the pagodas at Yakushiji and Hōryūji, each floor has the same number of bays. There are no intercolumnar bracket sets. The column-top bracket sets have two bracket-arms and one straight cantilever, similar to the pagoda at Yakushiji; a difference is that additional bearing-blocks are placed on top of the second tier of perpendicular bracket-arms. These blocks are aligned with the head of the perpendicular bracket-arms below it. This is not a Tang method. Probably it was invented in Japan.
There are not enough data to draw conclusions about the basic modular unit at the Kairyūōji miniature pagoda, but we can explore the expanded module. We know that the body of the pagoda from the ground level of the first floor to the ridge purlin of the fifth floor is seven times the height of the first-floor columns, similar to the five-story pagoda at Hōryūji. The total height of the pagoda, including the finial, roughly measures ten times the first-floor column height, also close to the proportions of the Hōryūji pagoda. The finial of Kairyūōji pagoda was restored in 1905 based on the Yakushiji east pagoda and the west pagoda of Taimadera in Nara prefecture.
[image: 5.7. Cross-section and frontal view of five-story miniature pagoda, Kairyūōji, Nara, Nara period.]
5.7. Cross-section and frontal view of five-story miniature pagoda, Kairyūōji, Nara, Nara period.


From what we can see, in the Asuka period the column on the first floor was the basis for an expanded modular system that is still used in the Nara period. Additionally, there appears to have been a shift from the height of the cai as the basic modular unit to the width of the cai and its subdivision fen as one-tenth of this width.


Late Nara Architecture
The Great East Monastery (Tōdaiji) and the Great West Monastery (Saidaiji) were the most important monasteries in the middle of the eighth century in the Nara capital. The main hall at Tōshōdaiji, principal hall (Hondō) at Shin Yakushiji, five-story Gokurakubō miniature pagoda at Gangōji, and five-story pagoda at Murōji are the most informative buildings for comparison with Tang architecture. The miniature pagoda at Gangōji and the pagoda at Murōji maintain more of their original designs than the other buildings.
GOKURAKUBŌ MINIATURE PAGODA OF GANGŌJI
The five-story miniature pagoda is a square, five-story timber pagoda of 5.5 m, or 18.58 shaku (Chinese: chi; shaku, an absolute length unit like komajaku and kanejaku; 1 shaku of the Tempyō period equals 29.6 cm) (fig. 5.8). Each floor has three bays, and the widths of the first, second, third, fourth, and fifth floors measure 1.1, 1.0, 0.9, 0.8, and 0.7 Tempyō shaku, respectively. A given bay of each floor is smaller than the bay of the floor below by one Japanese sun, so that the width of each floor diminishes in size by 3 sun (Chinese: cun, an absolute length unit; 1 sun equals one-tenth of a shaku) in total. Atop the columns sit sixth-grade bracket sets (out of a total of eight grades, with eight as the highest) with two layers of bracket-arms, the first layer in “stolen-heart” design and with one descending cantilever. The first, second, and third floors have intercolumnar bracket sets with a horizontally leveled timber placed directly on top of a dwarf column, whereas the two upper levels do not have intercolumnar sets. In contrast to the miniature pagoda at Kairyūōji, the Gangōji miniature pagoda also has interior construction, such that it is likely to be an exact replica of a full-size timber pagoda.
There are not enough data to know if the pagoda follows the modular design principles of the Tang dynasty. According to the Asuka-period and early-Nara-period proportions given above, the body height of a five-story pagoda should equal five times the height of the first-floor column. Yet at Gokurakubō miniature pagoda, the body is 8.5 times the column height, which means that it did not follow these principles.
[image: 5.8. Cross-section and frontal view of five-story miniature pagoda, Gangōji, Nara, Nara period.]
5.8. Cross-section and frontal view of five-story miniature pagoda, Gangōji, Nara, Nara period.


Taking all measurements into consideration, the body height is four times the width of the third floor and is therefore equivalent to the value of the third floor’s perimeter. As shown in figure 5.8, the pagoda is 328.1 cm tall, which corresponds to 11.08 Tempyō shaku (1 Tempyō shaku = 29.6 cm). Therefore, one-fourth of 11.08 measures 2.77 Tempyō shaku. Compared to 2.7 Tempyō shaku for the width of the third floor, the calculated width of 2.77 deviates only 0.07, which is minimal enough to ignore.
Thus the height of the miniature pagoda body seems to be designed on the basis of the third-floor width as an extended module. We turn to Murōji to see if this phenomenon is unique or part of more widespread practice of the eighth century in Japan.

PAGODA AT MURŌJI
The square five-story pagoda of Murōji is on the bank of the Murō River in Nara prefecture. Its frame is entirely wood and it has a central pillar (fig. 5.9).
In 1901 the structural framework was dismantled and reconstructed, in 1978 there was another large restoration, and tragically, in 1998 the pagoda suffered severe damage in a typhoon. The height of the pagoda is 17.1 m, only one-third the usual height of five-story pagodas. Each floor has three bays, and all brackets and joists are 0.34 shaku high. Since the height of 2 cai plus 2 zhi converts to 1.12 shaku, we infer that 1 cai plus 1 zhi equals 0.56 shaku, and that the height of the zhi is 0.22 shaku. If we consider 0.56 as the height of the full standard unit (zucai) that equals 21 fen sections, then a single fen is 0.02666 shaku. With the help of this fen, we calculate the width of each floor:
 
First-floor width: 2.565 + 2.95 + 2.565 = 8.08 shaku, or 96 + 110 + 96 = 302 fen ≈ 300 fen
Second-floor width: 2.335 + 2.54 + 2.335 = 7.21 shaku, or 87.5 + 95 + 87.5 = 270 fen
Third-floor width: 2.005 + 2.23 + 2.005 = 6.24 shaku, or 75 + 84 + 75 = 234 fen ≈ 235 fen
Fourth-floor width 1.76 + 1.91 + 1.76 = 5.34 shaku, or 66 + 72 + 66 = 204 fen ≈ 200 fen
Fifth-floor width 1.565 + 1.67 + 1.565 = 4.8 shaku, or 59 + 62 + 59 = 180 fen
 
If the figures are expressed in terms of shaku, they are all fractions. If they are converted into fen, they result in whole numbers and the floors regularly decrease in size by 30, 35, 35, and 20 fen, respectively. This should confirm that this pagoda was constructed by using the basic modular unit of fen.
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5.9. Cross-section and frontal view of five-story pagoda, Murōji, Nara prefecture, Nara period.


Based on the examples above, we know there should also be an expanded modular system that regulated the height of the Murōji pagoda. The pagoda is in total 56.54 shaku, the platform measures 3.2 shaku, and the finial is 15.08 shaku. Based on these numbers and knowing the module, one is able to calculate the pagoda body height from the ground level of the first floor to the ridge purlin of the fifth floor by subtracting 3.2 and 15.08 from 56.54, which results in 38.26 shaku. If we apply the height of the cai as 0.34 shaku to the total height and the body height of the pagoda, the measurements are fractions, 166.3 and 112.5 times the height of the cai. We thus conclude that the height of the cai was not the design module. Moreover, the first-floor column was also not used for the expanded modular system, because the pagoda body is 8.3 times the height of the first-floor column, which is also not a whole number.
Finally, similar to the miniature pagoda at Gangōji, we can use the width of the third floor to calculate the pagoda body. The third floor is 6.24 shaku wide, and the height of the pagoda body is six times this figure. The result of 37.44 shaku is only 0.82 shaku off the given body height of 38.26, an error that can be neglected due to age and restorations. Thus the width of the third floor of the Murōji pagoda is indeed the basic modular unit, and this design method is the same as at Gangōji. The only difference is that the upper three levels at Gangōji have intercolumnar bracket sets, and the width of the floors is larger. The pagoda also appears wider, because the pagoda body at Gangōji is four times the third-floor width. The pagoda at Murōji does not have intercolumnar sets, and the building width is less. Since the height of the body is six times the width of the third floor, the Murōji pagoda appears narrower. The ratio between the height and the width of these two buildings is not the same.
The two examples of the late Nara period still employ the fen as the basic modular design unit. However, the regulations of the expanded modular system changed. Whereas the building height in the Asuka and early Nara periods was calculated using the column height on the first floor, the late Nara period focused on the width of the third floor as the basic module for an expanded modular system of design.


Summary and Conclusions
In the Asuka period in Japan, the use of the module cai was already standardized based on the dimensions of the bracket-arms parallel to the wall plane and the column-top joist. The cai had a cross-sectional ratio of 5:4. However, the dimension of the empty space between brackets and joists was not yet fixed, since the subsidiary unit zhi and the full standard unit zucai were not yet introduced. More specifically, the height of the standardized bracket-arms and joists was used as the basic modular unit for the measurements of floor plans, cross-sections, and elevations (for example, the height of the cai in the Kondō and the five-story pagoda at Hōryūji measured 0.75 komajaku); and the height of the column on the first floor, a multiple of the basic module cai itself, was used as an additional and expanded module for the overall height of the structure (for example, the Kondō and the five-story pagoda at Hōryūji were fourteen and twelve times the column height, respectively). In three-story pagodas of the time, the height of the pagoda body was five times the height of the column on the first floor. In five-story pagodas, the body height was equivalent to seven times the height of the ground-floor column. The only extant example of a hall with these proportions is the Hōryūji Kondō. Still, the one example indicates that it was designed following a modular system that applied the height of the first-floor column as the basis for the overall height. More precisely, the height of the hall is equivalent to four times the height of the column. This method of using the height of the cai as the basic modular unit and the column height as the module for an expanded modular system is the system of the Tang and Liao dynasties. This may mean that Asuka-period architecture derived from Chinese buildings of the late Northern and Southern Dynasties buildings, just as did those of Tang and Liao. By integrating the indirect evidence of Asuka architecture with the knowledge that we have of Tang, Liao, and Song architecture, we have reason to assume an earlier date than Tang for the maturation period of the modular design system based on cai in China.
Among the remaining structures of the early Nara period, we notice a further development in modular design. If we apply the Chinese module of the middle and late Tang periods onto the Yakushiji east pagoda, we find it is based on this fen. At Yakushiji, the fen is one-tenth the cai width, and ground plan, section, and elevation, if expressed in fen, match the fen numbers of Tang and Song architecture. The pagoda is indirect evidence to prove the shift in Chinese architecture from simply using the height of the cai toward using its subsidiary unit of fen as the basic modular unit. The modular system becomes increasingly detailed and accurate, and we can thereby antedate the design rules that were previously regarded as middle or late Tang that are seen at Nanchan and Foguang Monasteries by more than a hundred years. The east pagoda at Yakushiji and the miniature pagoda at Kairyūōji show that the height of the ground-floor columns was the basis of an expanded modular system to calculate the height of multistory structures, a method still in use in the early Tang period in China.
Among the many extant structures of the late Nara period, the pagoda at Murōji is important evidence that the fen was still the basic modular design unit. However, the Murōji pagoda and the five-story miniature pagoda at Gangōji also show a change in design rules from taking the height of the column on the first floor as an expanded modular unit to a system in which the width of a floor was applied for the same purpose. By making use of the floor width as the underlying measurement for an expanded design system, the height of the pagoda and the pagoda width were linked. Thus it was possible to influence the slenderness ratio of the pagoda. The floor width was probably more reasonable to use than the ground-floor column height, and we probably observe here an improvement of the modular design method in the late Nara period. The same module was used in China in the Liao Timber Pagoda of 1056 (fig. 5.3). The lower four stories of the pagoda were designed based on the width of the third story. Yingzao fayuan (Sources of architectural methods), an early-twentieth-century work by Yao Chengzu (d. 1939), also mentions that the perimeter (a multiple of the width) of the pagoda corresponds to the pagoda height, further showing that a method for calculating proportions was orally transmitted, even if it cannot be proved from existing pre-twentieth-century documents. The Yakushiji east pagoda and Gangōji miniature pagoda are evidence of the impact of eighth-century Tang architecture on that of the Nara period. Although the Timber Pagoda applies the design method of an expanded module that uses the width as the design principle for the height, we can push back the time when this method emerged to the mid-eighth century. It is likely that there was a new development in modular design methods at this time.
After the emergence of the new design method (using the width instead of height as the basis of an expanded module), the new technique did not just replace the earlier method. Rather, it coexisted with it as a second and alternative way of building. The Timber Pagoda displays an expanded modular system that simultaneously uses the height of the first-floor column and the third-story width. In the same manner, the three-story pagoda at Kōfukuji in Nara, which dates to the Kamakura period (1185–1333), continues using the old methods of Asuka and early Nara. It does this in a strict manner, because the height of its body is five times the height of the ground-floor column (fig. 5.10). As Tang architectural style was passed on to Japan, it inevitably merged with native Japanese building style. This convergence is not as evident in the Asuka and Nara periods as it will be in later centuries, a subject taken up again in essay 9. Finally, what can be gleaned from Asuka and Nara period architecture is important because it is unlikely that more Tang wooden buildings will be found. If we are to know more about Tang wooden architecture, it can only be by studying wooden buildings outside China.
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5.10. Frontal section of three-story pagoda, Kōfukuji, Nara, Kamakura period.
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Hanyuan Hall at Daminggong in Tang Chang’an
The oldest wooden buildings in China are from the Tang dynasty. They are Buddhist and Daoist. The oldest palace architecture is from the Ming dynasty, for in general, founders of new dynasties destroyed palaces of those they conquered. Hanyuan Hall was the major building at the Daming Palace complex in the Tang capital Chang’an. It is one of the most copiously documented and best-studied palaces of China, and yet it remains one of the most, if not the most, controversial. Fu Xinian himself changed his opinion about Hanyuandian as he learned more about Tang architecture through the years of excavation at this site and his continued study of Tang primary sources and other building sites.
This essay is an example of the process of architectural reconstruction, a field so important in China that it is a program in architecture departments of major Chinese universities. It relies on accurate excavation and an exceptional ability to find and read primary sources, but perhaps most important, on judgment. Fu Xinian’s initial reconstruction of Hanyuan Hall in the 1970s still is considered the gold standard in terms of methodology for a theoretical reconstruction of a Chinese wooden building based on available information, even though Fu himself questioned, reevaluated, and redefined his understanding of Hanyuan Hall. This essay incorporates Fu’s decades of research on Hanyuan Hall and related architecture. In so doing, it recognizes that architectural reconstruction is a dynamic process in which continued excavation at the same site, textual research, and new discoveries of related material necessitate continued reevaluation.


The Daminggong (Palace of Great Illumination) was located adjacent to the outer wall of the Tang capital Chang’an along the eastern section of the north city wall. Originally it was part of the imperial garden of the Sui dynasty. In 634 the Tang emperor Taizong (Li Shimin) (r. 627–649) built Yong’angong (Palace of Eternal Peace) as a residence for his father, the founding emperor of the Tang dynasty, Gaozu (Li Yuan) (r. 618–626). The next year, the palace was renamed Daminggong. About thirty years later, it was renovated by the third Tang emperor, Gaozong (Li Zhi) (r. 650–683), who moved his residence there in 662 from the old palace inside the city known as Taijigong (Palace of the Great Ultimate). Taijigong was known for a period as Penglaigong (Palace of the Island of Immortals). It was also known as Xinei (Western Within). Since Daminggong was located east of Taijigong, it became known as Dongnei (Eastern Within). Hanyuandian (Enclosing the Primordial Hall) was the first hall along the central building axis of Daminggong. Its principal gate was to its south. The emperor granted audiences there on New Year’s Day and the Winter Solstice and held state banquets and important ceremonies from the inspection of the troops and taking of prisoners to the coronation. It was one of the most important halls of the Tang dynasty, similar in nature to the Qing dynasty Hall of Supreme Harmony in the Forbidden City.
Between 1959 and 1960 the Institute of Archaeology of the Chinese Academy of Sciences excavated the site of Hanyuandian. Analysis and reconstruction of the hall in the 1970s was based on excavation and historical documents.
Date of Hanyuan Hall
The biographies of the Gaozong emperor in Jiu Tangshu (Standard history of the Tang dynasty, earlier part) and in Chang’anzhi (Record of Chang’an) by Song Minqiu (1019–1079) state that construction of Hanyuan Hall began in 662 and was completed in the fourth moon of the next year. Chang’anzhi further records that Hanyuan Hall was built by dismantling and remodeling an archery hall named Guandedian that was originally located in the imperial park outside Xuanwu Gate. Yonglu (Harmonious record) by Cheng Dachang (1123–1195) also mentions that Daminggong was built on the previous site of an archery hall inside Daminggong that was rebuilt at the Hanyuan Hall site. Both texts thus encourage archaeologists to look for multiple stratigraphic layers at the site of Hanyuan Hall and inform us that it is possible Hanyuan Hall used timbers from the former building.
Many Tang emperors after Gaozong resided in the Eastern Within, and thus Hanyuan Hall is mentioned in many historical records. Among them only one explicitly addresses restoration. The biography of the Dezong emperor (r. 780–805) in Jiu Tangshu records restoration in the second moon of 803. Juan 107 of the Cefu yuangui (Great oracle in the palace library) records an imperial audience held in Hanyuan Hall on New Year’s Day in 805. These dates suggest that the restoration activity did not exceed ten months and probably was a one-time repair rather than a full rebuilding. The same historical records confirm that Hanyuan Hall survived the An-Shi Rebellion of 755–763, the Zhu Ci Rebellion of 783–784, and the Huang Chao Uprising of 874–884 when armies set fire to the city. During the course of what would be a history of more than 220 years, until the end of the Tang period, Hanyuandian was neither destroyed nor extensively altered. The final entry in historical records about Hanyuan Hall dates to the period 885–886. In the eleventh moon of 885, the generals Li Keyong, Wang Chongrong, Zhu Mei, and Li Changfu fought one another. After the eunuch Tian Lingzi set the imperial city on fire and fled together with the Xizong emperor (r. 873–888) to Sichuan, Zhu Mei enthroned the prince of Xiang in the Eastern Within. Thus Hanyuan Hall still existed at that time. In the twelfth moon of the next year, Wang Xingyu killed Zhu Mei, the prince of Xiang escaped, and Chang’an once again suffered destruction by battling warlords. Jiu Tangshu states that in the fourth moon of 887, halls of the inner quarters of the palace were too damaged to be used. In 888, upon his return to Chang’an, the Tang emperor Xizong granted an amnesty, was in Chengtian Gate when he changed the reign period name, and resided in Wude Hall. Both buildings are in the Western Within. In 900 the Tang emperor Zhaozong (r. 888–900 and 901–904) took residence at Qiqiao Tower, which is in the Eastern Within. In 901 historical records begin to mention Yanying Hall, a building in the inner court in the northern half of the Eastern Within. Yet the important ceremonies on the occasions of enthronement, title change, granting amnesty, and receiving congratulations were held at the original palace area. Until this time, they had been held at Hanyuan Hall. Since the emperor was living in the Eastern Within but performing ceremonies at the initial palaces to the southwest, we deduce that Hanyuan Hall existed for more than 220 years, and that it was destroyed shortly before the end of the Tang dynasty.
The chronology of Hanyuan Hall goes something like this:
	1.Completed in the fourth moon of 663.

	2.Probably built on remains from an older building whose timbers might have been partly incorporated into it.

	3.Used for at least 222 years, during which it was repaired but not reconstructed.

	4.Destroyed after the eleventh moon of 886.

	5.Never rebuilt.



The Archaeological Site of Hanyuan Hall
Archaeology of course is a necessary component of reconstructing a Chinese building. Excavation began at Hanyuandian and other parts of Daminggong in the 1950s. The first reports were published in 1961 and 1963. Aspects of them are reevaluated below in the light of reports of the 1990s.
STRATIGRAPHIC LAYERS OF THE SITE
Excavation of the early 1960s informed us that Hanyuan Hall was elevated on a rammed-earth podium that was pierced by one or two rows of small columns along the four sides. The pillar holes had upper diameters of about 70 cm and lower diameters of about 30 cm. They contained square stones with flat, plain surfaces. Some were made of two pieces joined together. The northeast corner of the podium showed the remains of an additional stone block, half of which merged with the thick gable wall and the other half visible inside the fujie (auxiliary structure in front). All the stones date to an early construction phase, confirming historical records that indicate Hanyuan Hall was built on the foundation of an earlier building. The stones were buried beneath rammed earth, which is evidence that they were not column bases but rather foundation stones placed beneath column bases. They were similar to sangdun (masonry column foundations) that become common in the Ming and Qing dynasties.
There were thick walls on the east, west, and north sides of Hanyuan Hall. The axial distance from the 1.2-m-thick north wall to the fragments of the northern colonnade bases inside the hall was 5 m. The east and west walls are 1.5 m thick, spaced at a distance of 57.2 m. The walls are mostly destroyed except for the northeast corner, which is in slightly better condition than the rest of the wall. The existing wall portions project about 30 cm above the rammed-earth foundation. Lime plaster wash remained on the interior side. Remains of red wash were visible at the lower part of the northeast corner about 10 cm above the ground. There were holes for the column bases of two interior colonnades. Their depths ranged from 10 to 30 cm and their top surfaces were 1.4 by 1.4 m. The intercolumnar axial distance along the façade is 5.3 m and the span between the two interior colonnades is 9.8 m. The lower part of the only intact square column base inside the hall measures 1.4 by 1.4 by 0.52 m. It has coarse sides. The upper part projects like a base molding in the shape of an upside-down bowl, 10 cm high and with an upper diameter of 84 cm.
The walls and pillar holes are from two different periods. Three factors led to this determination. First, the ruins of Linde Hall from Daminggong and from the tombs of Princes Zhanghuai and Yide, who were buried at the beginning of the eighth century in the northern suburbs of Chang’an, have red bands at the bottom of the wall, whose lower edges correspond to the placement of the floor inside the hall. But at Hanyuan Hall, that lower edge is elevated 10 cm above the rammed-earth ground. The bottom of the upper part of the column base should be level with the floor, but here it is raised from the bottom of the foundation hole to a height of 52 cm, 22 to 42 cm above the rammed-earth floor of the hall. The ground elevations thus differ by 12 to 32 cm. This cannot just be explained by sloping ground for water drainage or an insignificant construction error. Rather, it shows that the wall and base are not from the same time period. Since the floor elevation indicated on the wall surface is lower, it probably marks the ground elevation of an early period building.
Second, Xi’an belongs to the collapsible loess plain. Rammed loess has a load-bearing capacity of 15 tons per square meter. In cases such as Hanyuan Hall, where batches of material are rigidly compressed, it might exceed this number. However, characteristic as it is of this construction, such a foundation is susceptible to water damage. After exposure to water, the load-bearing capacity decreases greatly, easily causing the members that receive a concentrated load, such as column bases, to sink. The solid particles of ice may also severely damage the rammed-earth construction. Remains of foundation stones were found in the rammed loess of the podium. If column bases were directly placed onto them, then the distance between the floor and the bottom of the foundation would measure only 52 cm. Buried so shallow, the bottom of the foundation would easily suffer from groundwater penetration, and in winter, from frost. As a consequence, the rammed earth might crack and lose its strength. Therefore, from the perspective of water and frost damage prevention, there should have been a cushion layer underneath. This would have increased the distance between the ground elevations of the column bases and the thick walls. Thus these features cannot belong to the same time period.
Third, large-scale architecture from the Han to the Ming and Qing dynasties has foundations that reach more than 1 m deep underground. The site of Wang Mang’s ancestral temple in Xi’an from the Han dynasty reveals bearing foundation stones under the column bases that are 70 cm high and fully enclosed by rammed earth; their lower edges reach 1.44 m into the ground. The Northern Song architectural manual Yingzao fashi defines the embedded depth of a foundation to be more than 1.28 m but less than 3.2 m. The four Yuan buildings at Yonglegong have brick-rubble and rammed-earth layers below the column bases that measure between 1.53 m and 3 m. In late imperial times, brick foundations or a layer of lime soil were commonly placed below the column bases that measure 2 to 3 m for comparatively large halls. Therefore, according to traditional building methods, it is impossible that the foundations of columns of Hanyuan Hall were buried only 52 cm under the ground. This further confirms the different time periods of the walls and the column bases.
Thus Hanyuan Hall is a site with two building periods. The early period remains include bearing foundation stones on all four sides, three thick walls, and the fragments in the northeast corner inside the rammed-earth foundation. Only the later period remains belong to Hanyuan Hall. They include the pits of the two interior colonnades, the holes of the small columns all around the hall podium, and the brick-paved sloped grading all around the hall podium. In other words, Hanyuan Hall was built on top of the podium of earlier architecture by heightening the rammed-earth core.


The Reconstruction
The reconstruction proposed here is based on historical records, the excavation site, and knowledge of Tang dynasty architecture. The texts that guided the reconstruction are Da Tang liudian (Tang legal code), Liangjing xinji (New record of the two [Tang] capitals), and Li Hua’s Hanyuandian fu (Rhapsody on Hanyuan Hall). All three were written in the Kaiyuan reign period (713–741) of the Tang dynasty.
PIER PLATFORM
Hanyuan Hall is elevated on a large, inverted-U-shaped pier platform that projects outward from Dragonhead Ridge. Its site was chiseled into the steeply dropping southern ridge edge, and the foundation was partially filled and stabilized with rammed earth to make it level. The south wall of the platform rises vertically 10.8 m. To the east and west, the platform was connected to the second row of palatial walling running east and west inside Daminggong; in the north, it was level with Xuanzheng Gate on the upper slope. Atop the pier platform are additional rammed-earth podiums on which the halls, pavilions, and flying corridors stood.
Destruction, some as recently as the 1940s, including the east and west flanking pavilions, left much uncertain. A steep precipice is drawn in the first reconstruction because the two pavilions were que (gate-towers), further explained below. A large amount of brick rubble and fragments of red plaster accumulated below the pier platform, confirming that the walls were made of brick and coated with red lime wash. Based on the condition of one of the pavilions, Xiangluange, the slope gradient of the four walls is calculated as 1:10, which conforms to the regulation for high-rise brick platforms in Yingzao fashi. There are also limestone fragments all around the platform. This confirms the record in the Liudian, which describes projecting dragon-heads along the platform edges of the balustrade. Taking the southern end of Dragontail Path as the ground level, three different ground elevations are discernable: the front edge of the platform to a height of 10.8 m, the central part of the platform to a height of 12 m, and the side corridors to 12.7 m. The floor was entirely paved with bricks (figs. 6.1, 6.2, 6.3).
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6.1. Reconstruction plan of Hanyuan Hall, Daminggong, Chang’an, Tang dynasty, 634–880s.


[image: 6.2. Frontal reconstruction, Hanyuan Hall.]
6.2. Frontal reconstruction, Hanyuan Hall.


[image: 6.3. Cross-section and elevated corridor to pavilion, Hanyuan Hall.]
6.3. Cross-section and elevated corridor to pavilion, Hanyuan Hall.



DRAGONTAIL PATH
Dragontail Path (Longweidao) was the name for the entryway to an elevated place such as a bridge, city wall, or hall. Dragontail Path is the name of the approach to Hanyuan Hall. It has been one of the controversial sectors in the reconstruction process.
The south end of Dragontail Path consists of alternating flat and sloping terrain. The gradient is 4:1. The length of each flat area is 5 m. The central and northern sections are severely damaged; a staircase-like structure providing access to the hall is preserved in the northern section. The bricks covering the surface do not survive; the earthen mass below Dragontail Path differs from that below the pier platform of the hall.
An approach such as Dragontail Path to Hanyuandian was known as mandao (literally, slow path) in the Song period and as madao (literally, horse path) in the Ming and Qing dynasties. Dragontail was the name for an ascending ramp from the Western Jin (265–316) until the end of the Tang dynasty. Yingzao fashi stipulates that outdoor steps must have a gradient of 3 percent. If calculated accordingly, one could gradually ascend from the south end to a height of 10.8 m and reach the top of the pier platform by climbing up seven segments, each containing a flat and sloping section. The sides of the path should match the pier-platform walls and consist of bricks coated with red lime wash. For information about the tiling of the path, we look to Linde Hall (fig. 8.1-3), where floor tiles survive. There, the flat terrain of the path is paved with plain square tiles, but the sloping terrain is paved with tiles with lotus-flower designs. A limestone balustrade is installed along the sides.

PODIUM
The remains of the two-tier podium on which Hanyuan Hall stood resemble the platform remains at the site of Linde Hall, the other reconstructable hall of Daminggong. In accordance with traditional palace regulations, the lower level of the podium is called bi and the upper level is known as jie. If we include the pier platform, the total number of tiers is three, the number in the description in Li Hua’s rhapsody on Hanyuan Hall. Only 15.6 m of the earthen core of the podium remain. Yet it is still 3.7 m higher than the sloped grading around the podium. The south side of the upper podium level is the tallest, still measuring 14.3 m (fig. 6.4).
Limestone fragments, broken dragon-heads, and stone pieces with grooves to hold horizontal slabs were excavated at the western side, below the lower podium level. They confirm that podium tiers had brick walls and stone balustrades with projecting dragon-heads. The south stairways ascending to the upper level of the platform and the Dragontail Path are both divided into three flights. The imperial path in the middle is a ramp; the two sides are stepped and were reserved for government officials. According to Li Hua, they should be made of stone. The north and the south sides of the hall each have two staircases, and they match the positioning of the northern road foundations. Both of these northern roads lead directly to the hall and are horizontally leveled rather than vertically slanting. Wooden staircases must have been installed atop to gain access to the hall. Accordingly, wooden staircases are drawn in the reconstruction plan on four sides.

COLUMN GRID
Li Hua’s rhapsody says that Hanyuan Hall had two sets of roof eaves. The biography of Li Xun in Jiu Tangshu records that Hanyuan Hall had a gallery on all four sides (fujie) and was crowned by a double-eaves roof. But the documents are not specific enough about the column layout. Assuming that there were inner and outer rings of columns, and based on the intercolumnar distance between the two colonnades of 5.30 m, we deduce that the outer ring must have been located close to the east, west, and north exterior walls. However, there are no traces of bases on either side of the walls. Thus we must first solve the puzzling question of the outer-cao columns (where they were located and if they existed at all) before we can determine the column grid.
[image: 6.4. Reconstruction plan of main hall, Hanyuan Hall.]
6.4. Reconstruction plan of main hall, Hanyuan Hall.


As discussed above and further confirmed in later excavations discussed below, the thick walls and the columns do not belong to the same time period, not least because it is unlikely that 1.2-m-thick walls carried the entire load of the outer colonnade in such a large hall. Four-rafter beams probably spanned the distance between the eaves columns of the front and rear and the inner-column rings. Were there no outer columns, a method seen at the mid-eleventh-century Sage Mother Hall of the Jin Shrines near Taiyuan, Shanxi (fig. 9.2), then four-rafter beams would be unlikely, for this method allows omission of columns only along the façade but not at the corner positions. However, if the corner columns were omitted, then the columns placed next to the corners on both sides must also have been omitted, which would result in end bays more than twice as long as the central bay. Such a construction is probably impossible, for the load on the outer cao must be transmitted to the ground, which is why we can only assume that when the platform was increased in height, the damaged portions of the wall were incorporated into the platform and new load-bearing walls were erected on all sides except the south (fig. 6.5). Those walls are no longer extant. In the south, the site of the front eaves columns that define the outer cao is damaged to a level below the bottom of the inner-cao column holes. It is possible this part of the hall contained the front outer-cao columns.
The axial distance between the northern colonnade and the small column holes outside the extant north wall is 6.4 m. Assuming the use of a module, we can set the width of the outer-cao span to 4.85 m. The endpoint of the outer cao should have been the midpoint of the new wall. Accordingly, we know that the northward distance to the edge of the column holes is 1.2 m if a column had a diameter of 70 cm. This shows that the width of the wall cannot exceed 2.4 m. Through comparison with depictions on wall paintings, we further deduce that the southern ends of the east and west walls reached the southern inner colonnade.
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6.5. Pillar placement if columns omitted from figure 6.4.



FUJIE (OUTER CORRIDOR)
Li Hua’s rhapsody also says there was a pathway leading to a timber substructure (pingzuo) that connected the earthen core platform to the wooden hall above it. This would mean that the small pillar holes on all sides belong to the columns of this substructure, and that these columns (yongdingzhu) span the distance from the ground floor to the regular floor above it. The bottom diameters of these pillar holes measure only 30 cm, which means that the column diameters had to be smaller than this. Such columns could not have borne heavy loads. The column grids of the pingzuo and hall are staggered, which means they were supported by two different sets of columns. There are three prerequisites for the placement of columns of an outer corridor (fujie): their positions cannot overlap with the small pillar holes of the substructure; they must be aligned with the inner-cao columns; and the foundations of their bases must be embedded deeper in the ground than the frost line.
Based on this, the floor plan of Hanyuan Hall was as follows: the width of the core hall was eleven bays and the depth was four bays or eight rafter lengths; the inner cao comprised two colonnades, in total twenty columns; and the outer cao consisted of twelve eaves columns in the front (south) and 2.35-m-thick load-bearing walls in the north, east, and west, all surrounded by the fujie of two-rafter spans covered by one set of eaves. The floor plan was similar to the double-cao layout of a core hall surrounded on all four sides by a fujie, which is known in Yingzao fashi as shuangcao fujie zhouza (double cao with a fujie enclosing it). The nine central bays of the hall were each 5.29 m wide, or 18 Tang chi. The width of the two end bays and the depth of the fujie both measured 4.85 m, equal to 16.5 Tang chi; the depth of the inner cao was 9.80 m, which is close to 34 Tang chi. Combined with the fujie, Hanyuan Hall was thirteen bays wide, or 67.33 m (228 Tang chi). It was six bays deep (29.2 m and close to 100 Tang chi). Its area was 1966.04 m sq.

FLOOR
The original level of the floor is estimated according to the archaeological site and the frost zone. As mentioned above, the column bases could not be directly placed into foundation pits without a cushion layer between pit and base. The Qing treatise Han-Tang duchengtu (Illustrated cities of Han to Tang [Chang’an]) by Wang Senwen says there were bearing foundation stones in the southwestern corner of Hanyuan Hall. And in fact, such stones from a former, early-period building were found all around the platform. In the reconstruction, the height of the bearing foundation stones is set at 68 cm. They are embedded 120 cm deep in the ground, close to 4 Tang chi. Although far smaller than the embedded depth common in Song and Jin times, they are deep enough to protect against water and frost. Based on this, the height of the original floor is believed to have been 16.5 m above ground level, which exceeds the existing rammed-earth ground by 90 cm. Not all stratigraphic layers are extant, and the surface of the original ground is lost. The surface of the rammed-earth core probably shrank by 90 cm owing to erosion and human-caused destruction. The early-period walls were not completely torn down when the platform height was increased and Hanyuan Hall was built. Rather, the floors of the inner and outer sections were compressed to the same height, and then more material was poured and compacted until the desired ground elevation was reached. The old walls became enclosed inside the new, enlarged platform 60 cm below ground (fig. 6.4).
[image: 6.6. Detail of palatial hall in painting by Li Song (act. 1190–1230) and reconstruction diagram of hall.]
6.6. Detail of palatial hall in painting by Li Song (act. 1190–1230) and reconstruction diagram of hall.


There are two possibilities for the inner-floor construction. The first is square-tile paving. There are four reasons for this assumption: the elevated sections of the floor inside the hall lack small column holes; Li’s rhapsody records a floor paved with red-painted tiles; the floor of Linde Hall is paved with tiles; and there are paintings of fujie flush with the tile paving inside a hall (fig. 6.6). The second possibility is wood flooring. Small stone bases or wooden piers are erected on top of the brick or tile floor to support a frame construction to fix the wooden flooring. There are two reasons for this assumption: Han stone reliefs and the Northern Wei stone sarcophagus of Ning Mao (figs. 2.21-8, 2.23-3, -8, 4.17-1) are decorated with carvings of low plank floors; and in the Tang dynasty, people took off their shoes when entering a hall and sat on the ground, which fits with the use of wooden flooring. Which type of floor existed is still not determined.

LOAD-BEARING EXTERIOR WALLS
Excavation has informed us that in Xi’an there were at least two earlier buildings constructed in a combination of wood and earth, referred to here as mixed style. They are the imperial ritual hall, known as Mingtang (Numinous Hall), of the Western Han dynasty (206 BCE–9 CE), and the ancestral temple built by Wang Mang, who briefly usurped the Han throne and established the Xin dynasty (9–23 CE). They consist of a terraced, rammed-earth core into which building parts are fixed on all four sides. The front and central sections of this kind of hall use wooden columns, whereas the load in the rear and on the sides is borne by the earthen core and walls. Rectangular recesses are dug into the earthen walls of the terraced core, and wooden columns are inserted into these openings to strengthen the walls and prevent them from collapsing when under compression stress (fig. 6.7).
[image: 6.7. Cross-section of Hanyuan Hall showing rammed-earth core.]
6.7. Cross-section of Hanyuan Hall showing rammed-earth core.


This method was also used in stone tombs in the Eastern Han period. Tombs in Yi’nan and Anqiu in Shandong province and in the Changli Reservoir in Jiangsu province have squarish front chambers with central pillars to support the beams. Other beam-ends rest on rectangular wall thickenings on either side of the doorway or at its midpoint. The wall thickenings are decorated with vertical and horizontal bands and ornaments. The remaining wall portions use vertical and horizontal lines that divide the wall surface into similar rectangular partitions. Stone slabs are installed horizontally on top of the wall thickenings and along the upper wall sections; in the doorways, they function as lintels. This is a specific Han form: central pillars denote wooden columns; wall thickenings suggest load-bearing walls; their decorative lines denote vertical and horizontal timbers attached to the wall; longitudinal lines on the remaining wall surface indicate either floor beams or longitudinal timbers between columns; and horizontally positioned stone slabs are horizontal beams at the top of a wall that transmit the central load from the beam framework above to below and evenly distribute it onto the load-bearing walls (figs. 6.8-2, -3, -5). There are numerous references to bizhu and bidai in Han texts that confirm the use of these vertical and horizontal timbers that are embedded in earthen walls. They also are painted and sculpted in relief on the body of que and the niche in Mogao cave 275, one of the earliest caves at Dunhuang, which is framed by que (fig. 4.4, 6.9-4). Slightly later caves, 249, 285, 296, 420, 428, and 431, use columns in the front, whereas their column-free gable walls use thick walls as load-bearing members (fig. 4.18-1). Representations of architecture in caves 249, 257, 431, and 285 also show thick walls partitioned by bizhu and bidai (figs. 4.14-1, -2, 6.9-1–5), which explains that load-bearing wall architecture was a construction method in the Northern and Southern Dynasties period.
The same features are found in burial goods (mingqi) shaped like buildings excavated in a mid-eighth-century Tang tomb in Zhongbu village, Xi’an (figs. 6.9-6, -7). The pottery objects reveal columns only in the end bays of the central building. Other buildings that have central bays flanked by columns still use load-bearing walls in their end bays. The architrave atop the central-bay columns is supported by the gable walls on both ends. In his “Caotangji” (Record of a grass hall), Tang poet Bai Juyi (772–846) describes the humble dwelling as “three bays partitioned by two columns.” The description tells us this was a structure supported by load-bearing walls on both sides, similar to these burial objects. This also indicates that load-bearing walls were still used in the mid- and late Tang.
Hanyuan Hall dates to the early Tang period and in fact, as we shall see, includes pieces that were dismantled and remodeled from the Sui period Guande Hall. It is certainly possible that Hanyuan Hall continued the construction methods of previous periods and still used load-bearing walls.
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6.8. Han solutions to load-bearing and stress based on excavated remains, including tomb interiors.
1. Front chamber of Yi’nan tomb, Shandong
2. Central chamber of Yi’nan tomb, Shandong
3. South wall of front chamber, tomb 1, Changli Reservoir, Jiangsu
4. Earthen core and support system of Mingtang, Chang’an (Xi’an)
5. Relief sculpture and wall pillar, tomb in Anqiu, Shandong


The key question of load-bearing-wall architecture is how to prevent a loss of stability and, in the worst case, a collapse of the entire building. The easiest solution is to appropriately decrease the height:width ratio and use reinforcements and braces in the form of bizhu, bidai, and renmu (inlaid timber).
Yingzao fashi provides information about the most suitable ratio of reinforced walls with inlaid timber. If we set the value of the height:width ratio to 2:1, we deduce that the walls were 4.7 m tall (16 Tang chi) and, at the top, 1.17 m wide (4 Tang chi). Each bay contained three pilasters on top of the floor beams. Inlaid timber reinforced the wall body. The wall beams were divided into four sections. Boards were installed between columns. And in accordance with construction methods in Han funerary art, dwarf pillars were laid above horizontal beams at the tops of the walls to uphold the roof layer.
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6.9. Uses of wall to support the roof of a structure.
1. Mogao cave 431, Northern Wei
2. Mogao cave 249, Northern Wei
3. Mogao cave 428, Northern Wei
4. Mogao cave 275, Northern Wei
5. Mogao cave 296, Sui
6. Pottery structure excavated in Zhongbu, Xi’an, Tang
7. Pottery structure excavated in Zhongbu, Xi’an, Tang



COLUMNS AND ARCHITRAVES
The diameter of the inner-cao columns has been estimated as 80 cm based on the existing column bases. The diameter of the twelve outer-cao columns in the south is set to 75 cm, and the diameter of the columns of the outer corridor to 50 cm. The bottom surfaces of their bases are given areas of 1.3 by 1.3 m and 1 by 1 m, respectively. In eminent Tang architecture, the height of the lower eaves columns of a hall should be close to the width of a bay and close to the height of the inner- and outer-cao columns. The height of the inner- and outer-cao columns here is calculated as 9.4 m, based on the height of the corridor columns that define the fujie. In the Tang dynasty, architraves were often installed in two layers, a formation called chongmei (double lintel) or cengmei (layered lintel). Li’s rhapsody confirms this kind of arrangement for Hanyuan Hall.

BRACKET SETS AND BEAM FRAMEWORK
The buildings most similar to Hanyuan Hall are a Buddha hall in relief on the lintel of the Great Wild Goose Pagoda in Xi’an and the painted que in the passageway of Prince Yide’s tomb in Qian county outside Xi’an, both dated to the early eighth century (figs. 6.10-1, -2, -5). However, they both exhibit less eminent construction than Hanyuan Hall. An imperial edict in juan 22 of Jiu Tangshu on design of the Mingtang from the year 669, six years after Hanyuan Hall was constructed, lists data about its form, dimensions, and structural members. The Mingtang was an imperial building whose architecture should have been similar to Hanyuan Hall.
Comparing the text, relief at Great Wild Goose Pagoda, and painting of the que in Prince Yide’s tomb, we observe the following characteristics (figs. 6.2, 6.3, 6.7). First, the projecting end (tiaotou) of the perpendicular bracket-arm (huagong) carries only a linggong (the uppermost bracket parallel to the wall) and a joist supported by it; the fubigong (brackets and joists piled up within the wall plane) consist of alternating linggong and joist multiple layers; there are no mangong (extended bracket-arms, the longest arms parallel to the wall, used only in double bracket-arm formations). Second, where the beams connect with the fubigong, their heads penetrate the building plane and are vertically cut off shortly afterward. Third, nidaogong (short bracket-arms within the wall plane) and linggong are the same length. Fourth, there is no “heart” added to the first bracket layer. Rather, it is touxin. The first and second points above distinguish bracketing in the early Tang period and that of the later Tang Buddha halls at Nanchan Monastery and Foguang Monastery, respectively. Bracketing with only two steps would be suitable for the side pavilions, Xiangluange and Qifengge, at Hanyuan Hall, but the brackets of the main building should be more complex.
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6.10. Examples of bracket sets and beam frameworks from the eighth century.
1. Beams, lintel, and bracket sets carved on stele at Dayan (Great Wild Goose) Pagoda, Xi’an
2. Painting of upper level of exterior of que, tomb of Prince Yide, Qian county, Xi’an vicinity, 706
3. Mogao cave 172, Dunhuang, Gansu
4. Kondō, Tōshōdaiji, Nara
5. Painting of pingzuo of exterior of que, tomb of Prince Yide, Qian county, Xi’an vicinity, ca. 706


Hanyuan Hall bracket sets first of all should have more than two projecting steps in the form of either brackets or descending cantilevers. The imperial edict that describes the Mingtang lists seventy-two descending cantilevers in addition to 6,345 large and small bracket pieces. Therefore the brackets atop the thirty-six eaves columns most likely had double descending cantilevers, making the total exactly seventy-two. Hanyuan Hall probably had the same double descending cantilever design. Looking at extant Japanese buildings such as the Kōndō of Tōshōdaiji in Nara, dated ca. 760, we observe cantilevers installed at the projecting ends of perpendicular bracket-arms and their bodies reaching directly to the inner cao (fig. 6.10-4).
The imperial edict on the Mingtang also contains clues about the early Tang beam framework. There were great beams at the north and south sides and thirty-six smaller beams. A reconstruction plan of the Mingtang based on names of building components mentioned in the text shows the great beams to span six rafter lengths. Rainbow-shaped beams, or rufu (two-rafter beams), are installed on all four sides to strengthen the building, and large beams of the inner cao are put up in between (fig. 6.11). Nevertheless, as discussed above, the column grid of Hanyuan Hall shows some divergence, and its reconstruction rather matches the double-cao layout of the Song dynasty.
The reconstruction for Hanyuan Hall thus suggests that the exterior projection of a column-top bracket set consists of double brackets and double cantilevers. The interior projection has two perpendicular arms that support rufu. The heads of those beams extend beyond the outer cao, penetrating the building plane, and are vertically cut off shortly afterward. Descending cantilevers directly reach the inner cao below the two-rafter beams. They measure two rafter spans. The exterior projections of the inner-cao column-top bracket sets consist of four steps of huagong that project toward the inside of the hall and carry exposed beams of four rafter lengths; their interior projections comprise two steps and support the two-rafter beams of the outer cao. Cross-shaped joists are used atop the four-rafter beams to uphold a flat, coffered ceiling. Above, and invisible to the eye, are rough (unfinished) beams that rest on column-top joists of the inner cao. Further above are top beams and inverted-V-shaped braces to support purlins, rafters, and the roof. The gable walls have an additional top beam above the short longitudinal tie-beams (dingfu) that rest on top of the transversal ones to construct the hipped roof (figs. 6.3, 6.7).
Tombs of Tang princes and princesses in the Xi’an area also confirm the use of flat, coffered ceilings with rafters diagonally placed between the ceiling and beams on all four sides. The coffers are painted. According to the Tang dynasty Yingshanling (Rules of construction and repair), the interior of an eminent hall should have a caisson (coffered) ceiling, although its location in the hall is not clear. It is possible the ceiling takes the shape of a truncated pyramid.
As discussed further in essay 7, the use of the cai in the early Tang period is not completely clear. The largest known cai is found at the east hall of Foguang Monastery, with a cross-section of 30 by 20 cm and a zhi (subsidiary unit) of 13 cm in height. The timbers for the Tang emperor’s most important palace should have exceeded these figures. Setting the height of the cai to 1.1 Tang chi (32.3 cm) and its width to 21 cm, and the height of the zhi to 13 cm, then one zucai (“full standard unit” composed of the cai and zhi heights) would be 45.3 cm. Accordingly, the width of the central bay is 5.29 m, or 252 fen when expressed in the basic modular unit (1 fen = 2.1 cm), the same as the width of the central bay of the east hall at Foguang Monastery when expressed in its modular unit of 1 fen = 2 cm. The sectional elevation here is based on these figures (fig. 6.7). Hanyuan Hall is modeled after the structural framework of Foguang Monastery, but the tails of its descending cantilevers are extended according to older construction methods (figs 6.3 and 6.7).
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6.11. Use of the descending cantilever in the early Tang period.
1. Corner bracket set, middle gate, Hōryūji, ca. 711
2. Corner bracket set, five-story pagoda, Hōryūji, ca. 711
3. Plan of Mingtang, according to description in juan 22 of Jiu Tangshu, 669


The construction and the use of the cai for the enclosing gallery are different from those for the main body of the hall. For the fujie column-top bracketing, the value of the cai is set at 25 by 17 cm, the height of its zhi to 10 cm, and a zucai measures 35 cm.

INTERIOR DESIGN AND DOOR AND WINDOW OPENINGS
No traces of interior design or door and window openings were found on-site. The reconstruction is guided by historical documents. As described above, two staircases provided access to Hanyuan Hall on the north and on the south and one staircase was on the east and the west. There must have been corresponding doors. The veritable record of the Wenzong reign (809–840) mentions a door on the north side. A line in the biographies of imperial concubines in Jiu Tangshu refers to doors in the partition rooms on the east and west ends of Hanyuan Hall. Since the small rooms still needed doors leading outside, the gable walls must have had side doors. Accordingly, the reconstruction shows solid doors (banmen) in each of the seven central bays of the front façade, in the two bays aligned with the road foundations in front of the north façade, and in the southernmost end bays of both side façades. Li Hua’s rhapsody mentions windows. Grill windows (zhilingchuang) are put in the two end bays of the building front. In accordance with the records of ancient palace regulations and Han-period rituals, small separated rooms are placed inside the hall at the east and west ends and along the rear cao. Inside are a screen along the rear cao corresponding to the position of the central five bays of the front façade; a long room (shi) behind the screen; and two rooms called fang positioned along the rear cao on the outer sides of the two north doors, one on the eastern end and one on the western end of the building. Additional rooms called xiang or xu (wings) hug close to the inner sides of the gable walls; they are longer than wide, corresponding to the end bay of the rear façade. Fang, xiang, and xu are connected with one another, so that one could walk from one room to the next and exit the hall either through one of the north doors or through one of the side doors (figs. 6.1, 6.2). The interior space of the xu is extremely long and must be partitioned by additional columns. Since these columns do not receive load from the beam framework above, the embedded depth of their foundations can be rather shallow.
The interior space of fang, xiang, and shi is only 3 m deep, once we have subtracted the thickness of the exterior walls. However, the height of the shi is almost 12 m. Most likely, a flat ceiling was installed on top to avoid excessive interior height. The framework of the flat ceiling is inserted either into the inner-cao columns or into the dwarf columns atop the exterior walls that carry the load of the outer cao. The ceiling installation probably further strengthened the stability of the walls.

ROOF
In accordance with the Tang regulations Yingshanling, Hanyuan Hall thus should have a hipped roof with accroteria in the shape of owl’s tails on the two ends of its main ridge. The excavation site revealed black terracotta tiles of two sizes, the larger ones of 23 cm in diameter that were probably used for the hall, and the smaller ones of 15 cm in diameter, probably for the corridors and the enclosing gallery. The black tiles are of the gray polished variety known as qinggunwa in Yingzao fashi. The site also contained a few green glazed tiles that were probably used to trim the roof edges and cornices. The same designs are seen in Mogao cave murals with blackish-gray roofs and mineral green ridges and cornices. The roof-end ornaments are similar to the green glazed ornaments excavated at the palace halls of the upper capital of the Bohai kingdom (698–926) in Heilongjiang province of northeastern China.

COLORS
Li’s rhapsody records two colors that decorate eminent Tang architecture, red and white, and gold embellishments in between. These are the same colors of the que, columns, architraves, door and window openings, and railings on Prince Yide’s tomb walls. Building walls are painted white and decorated with red bands. The bracket bodies are also red, but the edges as well as the bearing-blocks use sienna. Doornails, hinges, and railing decoration are gilded. Bamboo blinds with vermilion edges are in the galleries.


Other Buildings of Hanyuan Hall Complex
THE PAVILIONS XIANGLUAN AND QIFENG
The podium of Qifeng Pavilion is in slightly better condition than that of Xiangluan Pavilion and is the model for reconstructing both of them. It is rammed-earth construction on top of a monumental pier platform at a height of 10.3 m. The top was damaged when the Nationalist Party (Guomindang) installed a gun turret here. The original floor is no longer extant. The platform is 12.7 m wide from north to south and 19.5 m from east to west. A base of 1.2 m high and 1.1 m beyond the base on all four sides is at the foot of the platform, such as is shown in figure 6.12-4.
The two side buildings, called pavilions (ge), resemble que. Like que of the Han dynasty, later que or ge here are usually divided into three grades. Ordinary officials used a pair of single-body que. Vassals and officials higher than second rank used a pair of double-body que, usually of the mother-and-son type, one section taller and the adjacent section shorter. Emperors used a pair of triple-body que comprising a mother and two children; no examples of this type survive as far as we know. The majority of extant que are single- or double-body, except for the ones painted in the tomb of Tang prince Yide, which are triple-body (figs. 6.3, 6.10-2, -5, 6.12-4, 6.13).
During the survey of the site of Prince Yide’s tomb in 1963, the remains of a triple-body stone que foundation were found. Since this site is an imperial mausoleum, the use of a triple-body que is consistent with Tang regulations. Accordingly, if the two pavilions on either side of Hanyuan Hall functioned as que, each should have assumed the form of a triple-body que. Based on the image in Prince Yide’s tomb, the platform corners should have been clad with stones decoratively carved with floral scrolls; the walls should have had an exterior facing of brick; and the slope gradient of the four walls should have been 1:10 (fig. 6.13). The reconstruction uses a base covered with stone slabs all around the bottom of the podium. Additional evidence for this kind of pavilion-gate-tower structure is found in the mural in the passageway of the tomb of Yide’s sister Princess Yongtai, who is buried in the same county of Xi’an.
The timber frames of the pavilions are not described in literature. We know only that they had something like a railing so that one could stand in the upper section and overlook the capital. Chengtian Gate of Tang Chang’an also had triple-body que. One wonders if the painted que in Prince Yide’s tomb were specifically modeled after an actual structure in the palace. The reconstruction depicts the pavilions of Hanyuandian as gate-towers of the mother-and-two-children type. The mother que is a three-bay structure of 3.97 m (13.5 Tang chi) in width that is one bay deep (5.44 m, equal to 18.5 Tang chi). All four sides are surrounded by galleries half as deep as wide and connected to the inner cao by a one-rafter tie-beam known as zhaqian. The child que are one bay wide, equal to 10 Tang chi, and surrounded by a 6.5-Tang-chi-wide gallery. There is a gap of 5 Tang chi between the mother and child que bodies resulting from their different heights. The cai of the pavilions is the same as that of the enclosing corridor of Hanyuan Hall (fig. 6.13).
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6.12. Single-body and double-body que from Northern and Southern Dynasties to Tang.
1. Two pairs of que, cave 127, Maijishan, Tianshui, Gansu, Western Wei
2. Double-body que, relief sculpture, Northern Wei
3. Double-body que, excavated in Anyang county, Henan, Museum für Ostasiatische Kunst, Berlin, stone, Sui-Tang
4. Que in mural in tomb of Prince Yide, Qian county, Xi’an vicinity, 706


[image: 6.13. Triple-body   in mural, tomb of Prince Yide, Qian county, Xi’an vicinity, Tang, 706.]
6.13. Triple-body que in mural, tomb of Prince Yide, Qian county, Xi’an vicinity, Tang, 706.


The pingzuo under each pavilion is depicted with short pillars that span from the lower to upper level (yongdingzhu) on the podium; the architraves are two-layered. Atop the columns are bracket sets of five fundamental parts with two steps of huagong that support floor joists; above the joists are rafters and floor planks. The height of the columns above the pingzuo matches the width of the pavilion; and here again are the two-layered architraves and column-top bracket sets of five components with double huagong, but with inverted-V-shaped brackets and “block-and-strut” constructions with a dwarf column (shuzhu) at the intercolumnar positions. The style of bracket sets is based on the ones in the stone relief at the base of Great Wild Goose Pagoda and the mural in Prince Yide’s tomb (figs. 6.2, 6.13).
The majority of extant Tang and pre-Tang que have hipped roofs, and some of the child que have ridges below the eaves of their “mothers” (fig. 6.12). Applied to Hanyuan Hall, the two child que would be 5.6 m and 5.1 m tall if measured from the ridge to the lower edge of the architrave. This would leave not enough space to pass through between them and their mother. Moreover, the podium of the second child would have been only 1.5 m tall, so that the triple-tiered appearance would have been lost. Thus hip-gable roofs are more logical. Although the Tang Regulations state that palace halls were supposed to have hipped roofs, since que are not halls, hipped construction might not have been necessary. Paintings of Buddhist paradises from the Tang period in Mogao caves provide good examples of these roofs: main halls have hipped roofs, and side halls, corner towers, and other auxiliary buildings have hip-gable roofs (fig. 8.2).

FLYING CORRIDORS
Remains of platforms of rammed earth about 50 cm high on the east and west sides of Hanyuan Hall are from east and west corridors. After making a 90-degree turn, their south ends rise with a gradient of almost 30 degrees to connect to the side pavilions. No column bases survive, but three pillar holes were discovered in the rammed-earth wall atop the lower-level podium where the corridors connect to Hanyuan Hall. Thus we can calculate that the width of the corridors here was 2.94 m (10 Tang chi). Flooring made of small tiles is partially preserved where the corridor connects to the lower level of the platform on the west side of Hanyuan Hall. A pingzuo was under the corridors, turning them into flying corridors according to the description in the Tang Regulations. Based on the widths, it is inferred that the east and west corridor sections were single corridors whereas the wider north and south sections were corridors with more than one lane and level. In the reconstruction, the “flying corridors” that rise from the hall to the side pavilions sit on rammed-earth podiums with brick cladding and tile flooring; above them are the pingzuo columns (yongdingzhu) that extend from the lower level of the corridor to the upper level and carry bracket sets with single-tier perpendicular arms to support the floor joists; and above the joists are rafters and floor planks. As for the corridor itself, the column heights are the same as the width of the corridor; the column-top bracket sets are the same as those of the pingzuo. Based on the number of openings, we deduce that the corridors leading north and south were fifteen bays long and the east and west ones were eleven bays (fig. 6.1). Excavation showed that the north and south corridor sections extended north to connect the east and west corridors of Xuanzheng Gate.

OPEN SPACE IN FRONT OF THE HALL
Approximately 615 m (415 bu [paces]) in front of Hanyuan Hall is Danfeng Gate. This number is consistent with the description in the Tang Regulations of more than 400 paces. The east-west distance of the vast open space in front of Hanyuan Hall is 600 m, which is smaller than the 500 paces recorded in the Tang Regulations. The courtyard probably took the shape of the Chinese character tu 凸, at the end of which were probably the Guangfan and Zhaoxun Gates. East and west palace-guard courtyards were located farther south along the central axis, one on each side. Li’s rhapsody records water channels and trees inside the open space in front of Hanyuan Hall. The trees of Daminggong were mainly parasol and pine. A line in a Du Fu (712–770) poem describes Chinese parasol trees (wutong) growing outside the Rihua and Yuehua Gates. The above-mentioned Cefu yuangui mentions pine trees in the courtyard of Zichen Hall, on the main axis of Daminggong to the north of Hanyuan and Xuanzheng Halls.
Hanyuan Hall of Daminggong was the equivalent of Chengtian Gate of the original Tang palaces of the Tang palace-city inside the original Sui-Tang outer wall. The hall and gate were the outer courts where the emperor granted audiences on New Year’s Day and on the winter solstice. Further, each is aligned with the central axis of its complex, flanked by que, and enclosed by palace walls to the left and right. That one is a hall and the other is a gate is largely the result of topography. Hanyuan Hall was built at the southern edge of Dragonhead Ridge: its two que were cut out from the soil of the ridge in the shape of gate piers, and the hall itself became elevated almost 11 m above the ground on the vast open space in front. The halls behind Hanyuan Hall, Xuanzheng Hall, and Zichen Hall also were located on the ridge and elevated to even higher positions. To ascend the ridge, it was necessary to use a ramp as the entrance road to the palace. It is impossible that gate openings were dug into the feet of the piers. The first structure built atop the ridge had to be a hall, the first of the palatial hall triple courts, but it had to function as a gate. Hanyuan Hall thus derives from this need (fig. 6.14). Its design was adopted accordingly: Dragontail Path was placed in front of the hall; the flanking que were renamed ge (pavilions). The design of the Three Great Halls of the Ming-Qing Forbidden City builds on this idea: it combines the Tang concept of three main palatial halls with the gong-plan that became common beginning in the Song dynasty.
[image: 6.14. Plan of three main halls along axis, gates, and pavilions, focused on Hanyuan Hall.]
6.14. Plan of three main halls along axis, gates, and pavilions, focused on Hanyuan Hall.


Part 1 of this essay was drafted in 1972, the year of China’s first major international exhibition of cultural relics. China’s premier archaeologist at that time, Xia Nai (1910–1985), head of the Institute of Archaeology of the Chinese Academy of Science, permitted Fu Xinian to survey the Daminggong site and to have access to excavation data so that he could make reconstruction drawings to be used as backdrop for excavated objects in the traveling exhibition. By the late 1990s, Fu had found some inconsistencies in historical documents and had solved additional problems concerning Daminggong. One is a reference in Jiu Tangshu for the year 835 that states there were four chiwei (owl’s tail roof-end ornaments), as opposed to the standard of two, one at either side of a main roof ridge. The reason for four and corresponding roof design is resolved in the later study of Hanyuan Hall below. Whether Hanyuan Hall was rebuilt on a Sui site or built anew was still an open question when the second part of this essay was written.



Further Discussion of the Archaeological Site and Original State of Hanyuan Hall
A major reason archaeologists and analyzers continue to study Hanyuan Hall and Daminggong is because so little is known about pre-Ming Chinese palaces. A second reason is that Hanyuan Hall and Daminggong around it are almost unique evidence of Chinese palace construction on a site that is not covered by urban remains that make excavation impossible. Third, Daminggong is the second palace complex in Chang’an, constructed just a few decades later than the original palace complex in the same capital; and in fact there are even more palaces for comparison because the second Tang capital, Luoyang, also had a palace-city. Fourth, as a palace of a long-enduring dynasty, Tang, documentation about it is detailed. We have here, in other words, an accessible excavation site from one of China’s most important dynasties for which there is extraordinarily detailed descriptive evidence and corroborative evidence from texts and even some from painting. Finally, there is, as we saw in part 1 of this essay and will see further here, reason to view the Beijing Forbidden City as a continuation of a multimillennial tradition of palace construction in China.


Several issues remained unresolved when figures 6.1–6.14 were published in 1973. The first concerned two gates located in the corridors on the east and west sides of Hanyuan Hall, named Tongqian and Guanxiang, that were used as entrances to the palace for line-up and roll call of government officials of all ranks when court was held at Xuanzheng and Zichen Halls, the middle court and outer court of the Eastern Within. Large scale was necessary. Li Hua’s rhapsody on Hanyuan Hall describes them as double gates. Tang poet Li Zheng wrote that when government officials of all ranks turned north from the south central entry gate Danfeng to Daminggong, the crowd funneled through the narrow space between the Tongqian and Guanxiang Gates before walking up Dragontail Path. If this is true, it would have been impossible for the two gates to be the same as the small gates at the right-angle corners of the flying corridors. Second, the 1.3-m and 1.5-m rammed-earth walls in the north, east, and west inside Hanyuan Hall also raised questions. Since historical records describe Hanyuan Hall as a double-eaves structure, one assumes there would have been double eaves above each of these walls. Yet the walls are column-free and, most likely, were load bearing. Rammed-earth walls this narrow would be unlikely in a region with frequent earthquakes like Xi’an, and even less likely in a structure with two sets of ceramic tile roof eaves. Perhaps they originally were earthen walls of greater thickness that were reinforced through vertical or horizontal timbers attached to the walls (bizhu or bidai) (figs. 4.4, 6.8, 6.9) similar to the mixed construction style combining earth and wood common since the Han dynasty. Those thicker and reinforced walls were probably no longer extant, and the thin rammed-earth walls seen at the site were from an earlier stratigraphic layer, probably part of remains from the pre–Hanyuan Hall, Guande Hall of the Sui period. The third issue was the question of whether there were two or four chiwei.
Another important fact about Hanyuan Hall is that Danfeng Gate was equivalent to Zhuquemen (Vermilion Bird Gate), the principal gate of the south wall of Tang Chang’an’s second walled enclosure, the area known as huangcheng (administrative-city or imperial-city). The intent would not have been to replicate all the spaces of the imperial-city, because official buildings already existed there and continued to function. Rather, it appears that selected structures such as east and west palace-guard courtyards, gates, and halls were modeled after counterparts in the Chang’an imperial-city, and that Hanyuan Hall, the equivalent of, as it appears, a gate, Chengtian Gate, the central entry to the palace-city and principal gate along the line that led to Great Ultimate Hall (Taijidian), was the most important of them (fig. 6.14). Hanyuan, Xuanzheng, and Zichen Halls were the outer court, middle court, and inner court focuses for Daminggong. In the original palace-cities in Chang’an and in Luoyang, however, the “three courts” were actually a gate and two halls. The first hall, the largest and most important of Daminggong, grew out of the towering city gatehouse idea and for that reason was approached by a monumental ramp, Dragontail Path.
Since Hanyuan Hall evolved from a gatehouse, the above-mentioned reference to four chiwei is understandable. Examples of gatehouses are found in murals of Mogao caves and can be distinguished according to rank. Gates for ordinary cities usually have one entry; principal gates for subprefectural-level (zhou) or commandery-level (jun) cities have two entries; capital city gates have three entries; and principal gates of capitals and palace-cities have five doorways. A triple-door gate, for instance, shown in the lower register of the south wall of Mogao cave 172, should be the entry to a capital city. One also sees here “ear rooms” (erfang) attached to both sides of the gate-tower of the city wall. A good example of a gate with five doorways is the late Tang mural in Mogao cave 138, which also has an auxiliary room attached to each side. Based on the paintings, one believes that the core building at Hanyuan Hall used two chiwei and each of the adjoining buildings had one. Specifically, one side of each ear chamber was a continuation of the core building, so that the one chiwei was installed at its far end.
Excavation from 1995–1996 added other new details about Hanyuan Hall. Using radar remote sensing, the team was able to confirm the actual column grid. Against expectations presented in the 1961 archaeological report and in the first essay, the layout did not follow the standard double-cao system of Song China. Rather, there were bearing foundation stones, four in each group, 1.8 m below the plinths of each interior column. These stones were buried before the earth was compressed. The half-revealed bearing foundation stones on the four sides of the hall, now visible on the surface, belong to the exterior eaves columns. They became exposed after the rammed earth above them had been damaged. Remote sensing also confirmed that no bearing foundation stones were placed in the rammed earth below the front half of the hall interior, meaning that this part of the hall originally had no columns. The new column grid thus defined a hall of thirteen bays wide and five-bay-deep gable sides. Thirty-six eaves columns surrounded the building, and the two interior column rows, one in the front and another one in the rear, had ten columns each that were aligned from the east to the west (fig. 6.15). The distance between the two colonnades was 9.7 m and the distance to the front and rear eaves colonnades was 9.2 m. The southern ends of the east and west walls each terminated at a column that was placed at the midpoint of a diagonal line between the exterior eaves corner column and the outer end of the interior colonnade. This arrangement required two-bay or four-rafter beams to span the distance between the colonnades. The total depth of the hall was at least twelve rafters. Four-rafter beams also were needed to span the distance between the gable wall columns and the beams atop the end columns of the interior colonnades.
[image: 6.15. Reconstruction of column grid of Hanyuan Hall based on excavation of 1995–1996.]
6.15. Reconstruction of column grid of Hanyuan Hall based on excavation of 1995–1996.


A line in Li Hua’s Hanyuandian fu says that Hanyuan Hall had double eaves. There are two possibilities for how they would have been positioned. The first possibility is that a dwarf column was added: at the midpoint of each of the twenty four-rafter beams that spanned from the front and rear eaves toward the interior; at the span midpoints of each of the four four-rafter beams that extended at right angles from the gable walls toward the interior; and at the span midpoints at each of the four 45-degree-angle corner beams. Thus the dwarf columns formed a circle of upper eaves columns without touching the ground. In this case, the column shafts of the two interior colonnades would have increased in height to the length of the upper eaves columns, forming the structural framework of the upper eaves roof (fig. 6.16-1). The Northern Song Sage Mother Hall at the Jin Shrines uses this method but only for the front eaves. A downside of this kind of structure would be stress on the load-bearing capacity of beams. The second possibility is that the existing column grid supported the upper eaves, resulting in a core hall with a single-eave, hipped roof. In this case, the lower eaves columns would have been standing either at the platform edges or outside the platform next to the sloped grading around the podium, creating a subsidiary structure like a covered corridor (fujie) around the hall to support the lower eaves (fig. 6.16-2). This explanation is problematic because the current hall site shows no traces of such columns and because the four sides of the hall platform differ in width: three are narrower, measuring only 4.08 m, whereas the south side measures about 10 m from the eaves column axes to the outer edges of the exterior platform face; thus equally wide lower eaves would have been impossible. In addition, the platform is elevated to a height of 3.43 m above the sloped grading so that the columns of a subsidiary enclosing structure would have been excessively slender. The only logical conclusion would be that Hanyuan Hall was a single-eave structure.
[image: 6.16. Two possible reconstructions of cross-section of Hanyuan Hall, with particular attention to construction of the lower set of eaves.]
6.16. Two possible reconstructions of cross-section of Hanyuan Hall, with particular attention to construction of the lower set of eaves.


The column grid presents strong comparative evidence alongside Renshougong, a Sui palace in Linyou county, Shaanxi, used also by the Tang (when it was known as Jiuchenggong), where the ruins of hall 37 indicate a nine-bay-wide, six-bay-deep hall with a double ring of columns that comprise an outer group of thirty eaves columns and an inner ring of fourteen. The inner cao, the space encompassed by interior columns, measures five by two bays. The distance between the column rings is two bays wide (8.2 m) (fig. 6.17). Making conjectures about the beam framework on the basis of this column grid, transverse beams of 8.2 m and 9.4 m were needed to span the cross-sectional distances of the front, central, and rear segments. If one calculates each bay with a two-rafter span, all the beams should be four-rafter beams, although it is also possible that the inner-cao beams were longer than the front and rear segments and spanned six rafter lengths. The corner beams extended toward the interior of the hall at an angle of 45 degrees, one from each of the four corners. Since they reached a length of 11.6 m, or 1.41 times the span of exterior beams, their spans would have been so large that they needed support of additional columns placed at the midpoints between the inner and outer column rings. Likewise, additional column bases were added. On the basis of such a column grid, we conclude that hall 37 had a single-eave, hipped roof.
[image: 6.17. Theoretical reconstruction of plan of palace hall 37 at Renshougong/Jiuchenggong, Linyou, Shaanxi.]
6.17. Theoretical reconstruction of plan of palace hall 37 at Renshougong/Jiuchenggong, Linyou, Shaanxi.


Comparison of the column grids of palace hall 37 and Hanyuan Hall indicates many similarities: First, the widths between eaves columns and interior columns and the widths between the north and south rows of interior columns are all two bays; the front and gable sides of both halls are the same; the inner- and outer-cao beams are four rafter lengths; and there are no rufu. Second, a central column supports the midpoint of each of the four diagonal corner beams in order to reduce the free-span length. Whereas hall 37 has four columns positioned one bay in from the corners, Hanyuan Hall has only two such columns. Standing at the southern ends of the east and west partition walls inside Hanyuan Hall, one would see that the placements of these pillars correspond to the midpoints of the corner beams in the southern half of the hall. The northern side is column-free, but the structural function of such columns was replaced by the corners of the interior walls. As mentioned above, it is unlikely that the east, west, or north interior walls bore the load of the upper eaves of the hall. Nevertheless, in practice, the two interior wall corners in the rear can be regarded as rammed-earth piers of 1.5 by 1.3 m in cross-section, and the walls extending toward their sides, as side supports. They are strong enough as midpoint supports for the corner beams. Rather than cutting the wall in two and adding a column between, it is more reasonable from the perspective of stability to link the corners through connecting walls so that they support each other. The column grid of Hanyuan Hall is thus the same as that of hall 37 because both used midpoint supports for the four corner beams even if only two of these supports were columns. Third, preburied bearing foundation stones are enclosed by rammed earth below the column bases of both halls. The similarities in the two palatial buildings probably mean their dates are close to the same.
For earlier examples of this method of supporting the midpoints of 45-degree-angle corner beams with columns, we look to the ground story of the Northern Wei pagoda at Yongning Monastery in Luoyang, built in 516 (fig. 6.18). Hall 37 of Renshougong was completed in 595 during the Sui dynasty, some eighty years later than the Yongning Monastery pagoda. The hall may retain a Northern Wei layout. The layouts of the early-sixth-century pagoda and hall of 595 are important reasons to reconsider a pre-662 date for Hanyuan Hall even though the excavation site does not bear enough evidence to confirm this.
[image: 6.18. Reconstruction plan of pagoda, Yongning Monastery, Luoyang, Northern Wei, 516.]
6.18. Reconstruction plan of pagoda, Yongning Monastery, Luoyang, Northern Wei, 516.


The balustrade is another factor that points to an earlier date for the Hanyuan Hall remains. Balustrades have had a special place in Chinese history since the Han dynasty, when the official Zhu Yun dared to criticize Emperor Chengdi’s (r. 33–7 BCE) prime minister, Zhang Yu. When the emperor ordered Zhu’s death, Zhu held fast to the balustrade, breaking it as he requested execution on the spot. The emperor rescinded the sentence and left the balustrade broken as a reminder of the official’s integrity. Since then, balustrades without handrails were known as broken railings (zhejian). They remained places where officials knelt and kowtowed, specifically in front of the zhejian at the foot of the staircases. The spot was known as longchi (dragon steps) (fig. 6.19). Nanbu xinshu (New record of the South) records that the calligrapher Liu Gongquan offered New Year’s congratulations to the emperor in 858 at the zhejian of Hanyuan Hall. Wang Dang’s (1050?–1110) Tang yulin (Forest of Tang tales) relates the same event. Wang Pu’s (922–982) Tang huiyao (Essential documents and regulations of the Tang) records these congratulations at the longchi of Zichen Hall in 822. The descriptions suggest that two stairways led up to Hanyuan Hall and that between them in front of the hall was enough open space for official rituals or ceremonies. Probably there also was a place known as jiejianxi, where an official could remove his sword and clothing before ascending to the hall.
[image: 6.19. Line drawing of detail of painting  , attributed to Ma Hezhi, twelfth century.]
6.19. Line drawing of detail of painting Breaking the Balustrade, attributed to Ma Hezhi, twelfth century.


Key to understanding Hanyuan Hall is Dragontail Path in front of it. As mentioned above, principal gates of the Sui and Tang capitals and palace-cities usually had five gateways. The middle one and Imperial Way (Yudao) that approached it were reserved for the emperor, flanked by those for his subjects on either side. Excavation confirms that Mingde Gate in Tang Chang’an had five. Only three were found for Danfeng Gate at the front of Daminggong. Yet a line in Li Hua’s rhapsody states that there were five. Hanyuan Hall’s counterpart in the Chang’an palace-city, Chengtianmen, the principal gate of Great Ultimate Hall, also had five. If built as a gate, Hanyuan Hall should also have had five entryways. However, built as a hall and given its unique landscape, Hanyuan Hall had five approaching lanes instead.
The 1995–1996 excavation confirmed two north-south paths at the inner sides of the Xiangluan and Qifeng Pavilions, which is in line with the description in Liangjing xinji. Yet no traces gave evidence of construction between the central position in the south where Dragontail Path supposedly started and the monumental platform. In other words, the more recent report did not confirm three centrally placed lanes that were described in the 1961 report. One turns to historical texts to support archaeology and to answer the question of whether multiple lanes were in accordance with palace ritual.
Court etiquette assumed that when leaving the palace, the emperor took the central road along the axial path from Danfeng Gate to Hanyuan Hall. He would not leave through the Hanyao or Zhaoqing Gates, located on either side of the central road. Indeed, descending from the high platform to the vast open space in front of Hanyuan Hall was equivalent to departing the palace-city and entering the administrative- (imperial-) city, or like passing through Chengtian Gate and entering the administrative-city. When at Great Ultimate Hall in the original Chang’an palace-city, the emperor departed through Chengtian Gate via the central opening that marked the imperial path. There was no reason for him to take the ones on either side that were used by his subjects. The five lanes in front of Hanyuan Hall were equivalent to the five gateways of Chengtianmen. The central three lanes were reserved for the emperor when entering and leaving the palace or holding ceremonies in Hanyuan Hall, and the middle one was the imperial path, exclusively used by the emperor riding in a soft sedan chair. The outermost two lanes were close to the inner sides of the two flanking pavilions. They were used by the crowd of officials for entry to the palace for ceremonies. Only the outermost of the five gateways of Danfengmen were opened on regular days. Upon entry, the officials ascended the hall in two groups: civil officials on the east and military officials on the west. Next, they reported for work either at Tongqian or Guanxiang Gate, and upon roll call they entered the palace through one of these gates. Then they crossed the courtyard and possibly the one after it and arrived at Xuanzheng Hall or Zichen Hall for work. Therefore it is very likely that Dragontail Path consisted of five lanes: the three centrally placed lanes described in the 1961 report, and two additional lanes newly discovered in the 1995–1996 excavation. Without the three central lanes serving as the imperial path, the emperor would have to use the two side lanes, which is hard to imagine. We may have to consider the possibility of damage that occurred on-site in the three decades between the two excavations, instead of completely ruling out the existence of the three central lanes.
There is a last puzzling line in Liangjing xinji that mentions only the side lanes but not the central ones: “To the left and right of Hanyuan Hall were brick paths and gate-towers projected in front of Dragontail Path.” The reference must be to lanes leading sideways from Hanyuan Hall toward the Xuanzheng and Zichen Halls, which officials took to enter adjacent courtyards or access the flanking pavilions. Perhaps Dragontail Path and everything associated with it was not given particular attention because in the eyes of the officials who wrote the text, there was no need to describe a feature so well-known in imperial architecture.
The corner towers are a final question that needs our attention. During the 1995–1996 excavation a rammed-earth platform measuring 22.4 m east-to-west and 16.8 m north-to-south was found at the eastern end of the east corridor. It was called jiaolou (corner tower) in the report. It had a podium of 76 by 57 Tang chi, and standing on top of it was probably a structure five by three bays wide and six rafters deep with a hip-gable roof and bay width of 13–13.5 chi. In terms of size and location, it may have been one of the flanking halls (duodian) of Hanyuan Hall. Historical documents do not mention these features, and indeed, if the building had “ear” extensions, the space would probably have felt cramped where it connected to the east or west corridor that provided southward ascent to the pavilions. Yet if there were corner buildings, the platform should be square or L-shaped, which is incompatible with the existing condition on-site. Further, in Chinese traditional architecture, a corridor should have a narrower podium step so that the distance between the outer side of the columns and the podium edge is narrower than the building to which it leads. The silhouette of the corridor steps should recede a little in order to show the hierarchical relationship between principal and auxiliary architecture. Here the steps along the north and east sides of the side towers are connected in a straight line with the eastbound corridor and the east side corridor, the latter ascending to the pavilion. This is not the traditional building method. Since we lack historical documents, we can only speculate. Probably the intent was a corridor that bent at a right angle and an additional front platform added at the inner side. This platform would have provided more space for the officials to take their positions according to rank for morning roll call outside Tongqian and Guanxiang Gates. Since the surface layer on-site has been destroyed and historical documents are not specific enough, we can only speculate about this. However, the mural in Maijishan cave 127 shows a small pavilion placed at the right-angle bend of a corridor (fig. 2.16), and excavation at Yingtian Gate in at the Tang capital in Luoyang suggests the same construction.
After the 1959–1960 excavation, the additional protective layer of soil had thinned out, leaving the site exposed to natural erosion. The situation had dramatically worsened by 1995–1996. For a site like Hanyuan Hall, historical records should be able to provide a lot of information, especially because the site was the principal imperial palace of the time. Yet as we have noted, the records do not confirm important details gleaned from excavation, which makes it difficult to date the Hanyuan Hall remains. Chang’anzhi, for instance, records that Hanyuan Hall was built on the Sui-period building Guande Hall. We have also cited sources that inform us that in 634 Yong’an Palace was built here as the new residence for the Tang emperor Li Shimin. It was built because the censor Ma Zhou once had presented a memorial to the throne calling the former residence of Li Shimin’s predecessor Li Yuan small. Perhaps 634 is the true founding date of Hanyuan Hall. Then there is the record about the four chiwei blown down in a storm that led to the idea that Hanyuan Hall was probably flanked by left and right ear buildings. But the floor plan confirmed in the excavations deviates from this possibility such that another structure must have existed, even though no traces of it are left today. This leaves us with three possible dates for the current remains at the site of Hanyuan Hall: Sui and the two Tang dates of 634 and 663.
The main difference between the first and second excavations was information about Dragontail Path and the column grid. Through comparative analysis and the help of modern survey technology, we now view the remains as, in all likelihood, from a Sui dynasty, pre–Hanyuan Hall building that represents the imperial architectural tradition beginning with the pagoda at Yongning Monastery in 516, continues with painted evidence gleaned from Northern Wei and Northern Zhou cave-temples in Gansu province, further continues with Sui and early Tang palaces, some rebuilt on old sites such as Renshou/Jiucheng Palace and the palaces of the first palace-city in Sui-Tang Chang’an and palaces in Luoyang, and leads to evidence of China’s earliest official-style wooden hall, the east hall of Foguang Monastery at Mount Wutai.
Excavation and reconstruction of Hanyuan Hall and at the Daming Palace site continued as this book went to press. Opinions about column placement, Dragontail Path, flying connective corridors, the side halls, and the date still differ. They are reflected in recent theoretical reconstructions by architectural historians other than Fu Xinian (Yang 2013; Zhongguo Shehui Kexueyuan Kaogu Yanjiusuo 2007). If in the future archaeologists and architectural historians agree on a reconstruction, Hanyuan Hall will be the core monument for studying Tang imperial architecture and for Chinese palatial style until the age of the Beijing Forbidden City.
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SEVEN
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The Module in Tang Architecture
The importance of the module in Chinese architecture cannot be overemphasized. In essay 5, the use of modules in pre-Tang wooden architecture was confirmed. Here the discussion continues based on Tang buildings and information that can be derived about Tang buildings from Japanese architecture, Song architecture, and the Song construction manual Yingzao fashi. This complicated essay, perhaps requiring the most careful reading in the book, offers the only available explication of this kind of the modular system in Tang-Song architecture in a Western language.


We already know that the basic module for design of a Song building is described in Yingzao fashi (Building standards) of 1103, and that it is the cross-section of the joist or bracket-arm. The module is known as cai, a timber whose cross-section is of standard height and width. Its proportions follow a height:width ratio of 3:2.
One-fifteenth of the height of the cai is a modular subunit of length called fen. The height of the cai measures 15 fen and the width of the cai measures 10 fen. A subsidiary two-dimensional unit of cai is known as zhi, also a module of timber whose rectangular cross section is of standardized height and width. A zhi is 6 fen tall. The total height of cai and zhi thus measures 21 fen, and this two-piece module is known as zucai, “full standard unit.” In building practice, the projecting bracket-arms that extend perpendicularly outward from the building plane (huagong) are 21 “fen” tall and referred to as zucaigong, “full-standard-unit bracket-arms.” The Song cai-fen system promulgated in Yingzao fashi has eight different grades. Among them, the six highest grades are for large- and medium-scale architecture. The dimensions of the building—on matters large, such as bay width, building depth, and column height, and small, for example, the cross-sections of architectural members like bracket sets, beams, and joists—are controlled by the actual size of the selected cai grade but expressed in modular units of fen. The total number of fen for each component is fixed, but the actual size of the fen varies according to the selected grade.
Chen Mingda (1914–1997), a research assistant and protégé of Liang Sicheng and Liu Dunzhen and leading scholar of the Second Generation, proved that some broader proportional relationhips based on the fen existed in Yingzao fashi. He showed, for example, that the axial distance between Song bracket sets is set to the length of 125 fen but may be reduced or enlarged by 25 fen. For the most important halls, the type known as diantang in Yingzao fashi, used for palaces and eminent religious and funerary buildings, buildings which in the Song dynasty often had intercolumnar bracket sets, the standard bay width is set to 250 fen for one intercolumnar set, and in the case of two intercolumnar sets, to 375 fen. In both cases, there is a ± 50-fen margin of tolerance. The building depth is calculated on the basis of the horizontally projected rafter length, with a margin of tolerance ranging from 100 to 150 fen. For large-scale Song buildings of the next type in terms of eminence, tingtang, the hall type used in buildings of secondary importance in palace complexes and monasteries, the bay width is 200–300 fen, or 200–250 fen when the total number of bays is fewer than three. Further, the lower eaves-column height in a single-story building may not exceed the bay width of the central bay; and the elevation of the main roof ridge purlin (jituan) in a building of four-rafter depth is twice the eaves-column height. This confirms the famous line from juan 4 of Yingzao fashi: “Concerning all rules in wooden construction, cai is the ultimate in importance.”
There is no reason to believe this system began in the Song dynasty. Turning to the sarcophagus of Northern Qi noble Shedi Huiluo, who died in the city of Ye in Hebei province in 562 and was buried with his wife in Shouyang county, Shanxi, twelve months later (fig. 4.23), for example, measurement of the pieces of the sarcophagus shows a height:width ratio of the cai of 15:9.5, based on the nidao bracket-arm. Considering the damage caused by water immersion over more than a thousand years, the height:width ratio of the cai can be regarded as 15:10. One-fifteenth of its height would be 1 fen, the cai width would be 10 fen, and the zhi height would be 6 fen. These figures already basically conform to the regulations in Yingzao fashi (table 4.1). However, since the sarcophagus is only a model of a real building, it does not prove that the cai-fen system of Yingzao fashi was used in the sixth century.
Today only four wooden Tang buildings survive. There are in addition more than a dozen tenth-century buildings as well as Asuka-period architecture discussed in essay 5 through which to test the implementation of the cai-fen system. The dimensions of the cai used in three of the Tang buildings are:
	East hall at Foguang Monastery in Wutai county, Shanxi, 30 by 20.5 cm

	Main hall at Nanchan Monastery in Wutai county, Shanxi, 25 by 16.66  cm

	Main hall at Tiantai Hermitage in Pingshun county, Shanxi, 18 by 12 cm


The height:width ratio of the cai of all three buildings is close to 15:10, basically a match with Shedi Huiluo’s sarcophagus.
The main hall of Foguang Monastery has a diantang structural frame (fig. 3.5). The cross-section of the cai measures 30 by 20.5 cm. The front façade is seven bays wide: each of the central five bays measures 5.04 m, which corresponds to the central bay width and column height; each of the end bays measures 4.4 m. The hall is four bays deep: the end bays measure 4.4 m; the two inner bays measure 4.43 cm; the eaves columns of the central bay are 4.49 m. The fen can be calculated on the basis of the cai height of 30 cm; thus 1 fen is 2 cm in length. If the absolute units of measurement are converted into modular fen, then the central five bays along the façade are 252 fen wide, the end bays along and across the façade are 220 fen wide, and the inner two bays across the façade are 222 fen wide. The central bay columns are 250 fen tall. These numbers are in line with the regulations for diantang-type buildings in Yingzao fashi, according to which, for example, the standard bay width is set to a value of 250 fen and the eaves column height may not exceed the bay width.
The main hall of Nanchan Monastery has a tingtang framework (fig. 3.4). The cai cross-section is 25 by 16.66 cm. The building width and depth are both three bays. If measured at the height of the column heads, then the central bay along the façade is 4.99 m wide; the flanking side bays are 3.31 m wide each; the central and side bays across the façade are 3.3 m wide; the central bay eaves columns are 3.86 m tall; and the ridge purlin is elevated to a height of 7.67 m. If we assume that the cai height of 25 cm corresponds to 15 fen, then 1 fen is 1.66 cm long. If the absolute units of measurement are converted into modular fen units, then the front façade central bay is 300 fen wide, and the side bays along and across the façade are each 200 fen wide. The column height is half the height of the main roof ridge purlin. These numbers also match the regulations in Yingzao fashi.
The main hall of Tiantai Hermitage has a tingtang framework. The cai cross-section is 18 by 12 cm. The building width and depth are both three bays. If measured at the height of the column heads, then the central bay of the front façade is 3.14 m wide, and its flanking bays are 1.88 m wide; the bays of the front and side façades have the same measurements. The ratio of central bay:side bay width is 250:150. Such a perfect ratio, whole numbers and 5:3, cannot be accidental. We assume the original cai might have been around 18.8 cm, which converts into a central bay width of 250 fen and a side bay width of 150 fen. Owing to repairs and aging, the current height of the cai is only 18 cm.
From these examples we know that whenever an intercolumnar bracket set was used, the bay width ranged between 220 and 300 fen, which was in line with the 250-fen width, plus or minus, recorded in Yingzao fashi; without intercolumnar bracketing, the bay depth ranged between 150 and 200 fen. The larger the fen of the bay width, the smaller the cai. Therefore the central bay width of diantang buildings was set to a value of 250 fen, and for tingtang buildings that were usually less eminent than diantang, the width could be enlarged up to 300 fen.
Table 7.1. Comparison of Tang-Song building components expressed in “fen”
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The fen also applies to sections and elevations of the building. The height of the central bay eaves columns at the east hall of Foguang Monastery is 250 fen, and although smaller than the central bay width of 252 fen, the measurements can be regarded as the same. In other words, the regulation in Yingzao fashi that states that “the eaves pillars below the enclosing subsidiary structure or gallery/corridor do not exceed the width of the bay” applied to diantang architecture of the Tang period. The Song dynasty simply continued the Tang tradition. Analysis of the sectional elevation of the Foguang Monastery east hall shows that the straight, vertical distance between the top of an eaves column and the middle roof purlin (the purlin placed at a two-rafter distance above the eaves purlin) is the same as the height of the eaves column (fig. 3.5). The same phenomenon is observed at the main hall of Nanchan Monastery: there the eaves columns are 3.86 m and the vertical distance between eaves column top and ridge purlin is 3.81 m (since this hall is only four rafters deep, the ridge purlin corresponds to the middle roof purlin in a deeper hall). Thus we know that there was a second modular design method next to the cai-fen system: the height of the lower eaves columns was used as the expanded modular unit for the design of the sectional elevation. As a result, the elevation of the middle roof purlin measured twice the height of the lower eaves column. The goal was to control the proportional relations. Yet the expanded module in the form of the column height was controlled by the cai-fen system. If we trace the expanded module back to its source, we may say that elevation also builds on the principle of fen as the basic modular unit.
The proportional relationship between the middle roof purlin and the eaves columns is present not only in the two Tang buildings described above but also in Liao and Song buildings, including the gate and the top floor of Guanyin Pavilion at Dule Monastery, both built in 984 (figs. 3.7, 5.2); Yuhua Hall at Yongshou Monastery in Yuci, Shanxi, built in 1008 and now destroyed; the main hall of Baoguo Monastery in Ningbo, Zhejiang, built in 1013; the mid-eleventh-century main hall of Shanhua Monastery in Datong, Shanxi; and the Chuzu Hermitage of Shaolin Monastery in Dengfeng, Henan, built in 1125. The examples confirm that the proportional relationship in Tang buildings observed in the earliest Tang hall at Nanchan Monastery was shared by Liao and Song designs. Further, the design method for building height on the basis of the lower eaves column height as the expanded module was in place in buildings of Asuka and Nara Japan (figs. 5.1, 5.4, 5.5, 5.6). They anticipate Tang architecture.
The dimensions of the components for the main halls at Nanchansi and Foguangsi can also be converted into (modular) fen units. If we arrange them in a list, we can compare them with the established fen figures of corresponding components in Yingzao fashi (see table 7.1).
Looking at table 7.1, we see that the fen of the members in a Tang bracket set do not differ much from the measurements for fen prescribed in Yingzao fashi, but in the Song period, the fen figures of the cross-sections of other large wooden members such as beams, columns, and purlins are larger than in the Tang dynasty. There are probably two explanations: First, Tang architecture usually had a cai of a higher grade than the standards prescribed in Yingzao fashi. In other words, Tang used timber logs of larger standard dimensions, which is why, when converted into modular units expressed in terms of fen, the absolute value of 1 Tang fen was larger than in the Song dynasty. For example, according to the regulations in Yingzao fashi, the seven-bay-wide east hall of Foguang Monastery should have used standard timbers of second grade with a cai height measuring 25 cm (calculated on the basis of one Northern Song chi equal to 30.5 cm). Yet the actual cai height measures 30 cm; and this figure actually exceeds the first-grade cai in Song buildings with a height of 27.45 cm. Therefore, although the fen (as indicated in table 7.1) are smaller than in Song style, as prescribed in Yingzao fashi, in practice, the actual cross-sections of large wooden members expressed in centimeters are not necessarily smaller. Second, Tang architecture usually has just one intercolumnar bracket set per bay; the standard bay width is thus 250 fen, with an acceptable range between 220 and 300 fen. However, according to Yingzao fashi, in eminent buildings that are divided into cao (inner and outer rings of columns), a Song structure should have two intercolumnar bracket sets per bay, so that the standard bay width for a diantang would be 375 fen, with an acceptable range between 300 and 450 fen. If we look at Tang and Song buildings with the same bay width and convert the absolute measurements into modular units on the basis of either 250 fen or 375 fen, then the fen values for the Tang and Song modules will differ by one-half. Yet the fen figures of large wooden members in Yingzao fashi do not exceed by one-half the cross-sections of their Tang counterparts. Therefore, in practice, the cai used in the Song buildings should be far smaller than in Tang buildings. This indicates that the Song dynasty developed a better understanding of the load-bearing capacity of wooden components than Tang.
Looking at Hanyuan Hall, the subject of essay 6, and Linde Hall, both from Daming Palace, bay widths were 5.3 m, or 18 Tang chi; the bay width of a hall in the east courtyard at Qinglong Monastery of the Tang dynasty in Chang’an measured 17 Tang chi. The five central bays of the east hall at Foguang Monastery are each 5 m wide, also 17 Tang chi, whereas the end bays are only 4.4 m wide, equal to 15 Tang chi (converted on the basis of 1 Tang chi equal to 29.4 cm). Thus we calculate the total building width:
 
15 + (5 × 17) ＋ 15 = 115 Tang chi
 
We can also calculate the total building width of the three-bay main hall at Nanchan Monastery as 12 + 18 + 12 = 42 chi, and its building depth as 12 + 12 + 12 = 36 chi on the basis of 1 chi equaling 27.5 cm. The use of a smaller chi suggests that Nanchan Monastery’s main hall most likely was built on the foundation of an earlier building. Since the cai height corresponds to 15 “fen,” 1 “fen” will be 1.66 cm long, or 0.6 chi. When the modular cai-fen system for the design of the bay width was applied to Tang architecture, in general the builders strove for whole numbers expressed in terms of chi.
Table 7.2 gives bay width figures of extant buildings and already excavated sites from the Tang period. Based on information from historical records, actual buildings, and archaeological sites, the bay widths took on the following values expressed in terms of chi: 19, 18, 17, 16.5, 16 (16 chi can be confirmed on the basis of the steps of the audience hall of Daming Palace), 15.5, 15, 14, 13.5, 13, 12, 11.5, 11, or 10.5. Thus we infer that for Tang architecture in which a bay width exceeded 17 chi, the gap between a bay width and the next larger bay width was 1 chi. But for architecture with a bay width smaller than 17 chi, the gap was only 0.5 chi. The difference between two proportional widths should preferably be a whole number expressed in terms of chi. This simple numerical method might stem from immediate practical needs when constructing buildings of varying sizes and scales and from the necessity to easily check the dimensions during construction work.
Comparison with architecture of the Asuka and Hakuhō periods indicates adoption of a similar practice. The first floor of the Kondō of Hōryūji, a five-by-four-bay structure, had bay widths of 8 + 12 + 12 + 12 + 8, resulting in a 52-cai height (fig. 4.20). When we convert these figures into komajaku, the absolute measurement of the time in Japan, and with the cai height of 0.75 komajaku, the calculation reads as follows: 6 + 9 + 9 + 9 + 6 = 39 komajaku. We infer that the Northern and Southern Dynasties, where the Asuka building technique originated, were already designing bay widths that could be expressed in whole numbers in both modular and absolute measurements. Looking at the east pagoda of Yakushiji, if we calculate the total width of the three-bay first floor as 125 + 125 + 125 = 375 fen, then we see that the fen was the basic module for the design of the bay width (fig. 5.6). Since Hakuhō-period architecture reflects direct influence from the early Tang, we infer that the Chinese module observed in the east hall of Foguang Monastery, a 125-fen distance between bracket sets and in the case of one intercolumnar bracket set a 250-fen distance, took shape in the early Tang period. If we take this a step further, we can discern that the east pagoda is designed on the basis of 1 Tang chi equal to 0.294 m. The calculation for the first-floor width is 8 + 8 + 8 = 24 Tang chi; the calculation for the third floor is 5 + 5 = 10 Tang chi; and the first-floor columns are 16 Tang chi tall. In other words, the bay widths of this pagoda are not only standard fen figures; they are whole numbers expressed in chi.
Table 7.2. Comparison of width and depth of Tang-Song buildings

	Central bay width expressed in Tang chi
	Building name
	Date of construction
	Note: Measurements taken along the central axis and expressed in meters
	Note: If not indicated otherwise, bay size expressed in Tang chi
	Central bay width expressed in fen

	Total building width / bay number
	Total building depth / bay number
	Building width
	Building depth

	19
	Design for a Mingtang
	669
	
	
	9 × 19
	9 × 19
	

	*East hall of Ximingsi
	
	51.54 (taiji) / 9
	33.06 (taiji) / 6
	(2 × 17.5) + (5 × 19) + (2 × 17.5)
	(2 × 17.5) + (5 × 16.2) + (2 × 17.5)
	

	Famensi Pagoda
	
	/ 5
	/5
	13 + 13 + 19 +13 + 13
	13 + 13 + 19 +13 + 13
	

	18
	Hanyuan Hall (with fujie) at Daming Palace
	662
	67.33 / 13
	29.2 / 6
	16.5 + 9 × 18 + 16.5 (core hall without fujie)
	16.5 + 16.5 + 16.5 + 16.5 (core hall without fujie)
	

	Front hall of Lindedian Site at Daming Palace
	663
	58.3 / 11
	18.5 / 4
	11 × 18
	17 + 14.5 + 14.5 + 17
	

	*Sanqing Hall at Daming Palace
	
	47 (taiji) / 7
	73 (taiji) / 7
	7 × 18
	
	

	Neichong Gate (behind Xuanwu Gate) at Daming Palace
	
	13.82 / 3
	8.60 / 2
	14.5 + 18 + 14.5
	15 + 15
	

	17
	Hall in the east courtyard at Qinglongsi (site 4)
	
	24 / 5
	17.5 / 4
	16 + 17 + 17 + 17 + 16
	16 + 14 + 14 + 16
	

	Main hall of Nanchansi
	782
	11.61 / 3
	9.90 / 3
	11.3 + 17 + 11.3
(200 fen + 300 fen + 200 fen)
	11.2 + 11.2 + 11.2
(200 fen + 200 fen + 200 fen)
	300

	East hall of Foguangsi
	857
	34.0 / 7
	17.66 / 4
	15 + 17 + 17 + 17 + 17 + 17 +15
(220 fen + 250 fen + 250 fen + 250 fen + 250 fen + 250 fen + 220 fen)
	15 + 15 + 15 + 15
(220 fen + 220 fen + 220 fen + 220 fen)
	250

	16.5
	Qinzheng Tower at Xingqing Palace
	720
	23.1 / 5
	14.95 / 3
	15.5 + 15.5 + 16.5 + 15.5 + 15.5
	18 + 20 + 13
	

	Central bay width expressed in Tang chi
	Building name
	Date of construction
	Note: Measurements taken along the central axis and expressed in meters
	Note: If not indicated otherwise, bay size expressed in Tang chi
	Central bay width expressed in fen

	Total building width / bay number
	Total building depth / bay number
	Building width
	Building depth

	16
	*Qingsi Hall at Daming Palace
	825
	30.6 / 7
	26.5 / 5
	14 + 15 + 15 + 16 + 15 + 15 + 14
	14 + 15 + 16 + 16 + 15 + 14
	

	*(Early-period) imperial court at Daminggong
	
	73 (taiji) / 15
	12.45 (taiji) / 3
	15 × 16
	8 + 16 + 16
	

	15.5
	Palace Gate at Bohai Upper Capital
	
	/ 9
	/ 6
	13 + 13.5 + 15 + 15 + 15.5 + 15 + 15 + 13.5 + 13
	13 + 13.5 + 13.5 + 13.5 + 13.5 + 13
	

	Palace site 1 at Bohai Upper Capital
	
	/ 11
	/ 4
	11 × 15.5
	4 × 15.5
	

	15
	*Front hall of Hanlin courtyard of Daming Palace
	
	23.8 (taiji) / 5
	20.3 (taiji) / 4
	14.5 + 15 + 15 + 15 + 14.5
	14.5 + 16.5 + 16.5 + 14.5
	

	* Back hall of Hanlin courtyard at Daming Palace
	
	23.3 / 5
	15 / 3
	14 + 14.5 + 15 + 14.5 + 14
	14 + 16 + 14
	

	*Site T2 at Tang Baths, Huaqing Palace, Chang’an suburbs, Tang dynasty
	
	18.75 (taiji) / 5
	14.75 (taiji) / 4
	10 + 14 + 15 + 14 + 10
	10 + 15 + 15 + 10
	

	14
	Architectural remains in front of Qinzheng Building at Xingqing Palace, Chang’an, Tang dynasty
	
	/ 9
	
	9 × 14
	
	

	Central hall at Bohai Upper Capital
	
	/ 7
	/ 4
	11 + 14 + 14 + 14 + 14 + 14 + 11
	11 + 11.5 + 11.5 + 11
	

	13.5
	Palace site 3 at Bohai Upper Capital
	
	/ 7
	/ 4
	7 × 13.5
	4 × 13.5
	

	Palace site 4 at Bohai Upper Capital
	
	/ 9
	/ 5
	11 + (3 × 8.3) + 13.5 + (3 × 8.3) + 11
	11 + (3 × 9.5) + 11
	

	Main hall in west courtyard at Qinglongsi
	
	/ 13
	/ 5
	13 × 13.5
	5 × 13.5
	

	Central bay width expressed in Tang chi
	Building name
	Date of construction
	Note: Measurements taken along the central axis and expressed in meters
	Note: If not indicated otherwise, bay size expressed in Tang chi
	Central bay width expressed in fen

	Total building width / bay number
	Total building depth / bay number
	Building width
	Building depth

	13
	Corridor building on side of Jiuzhou Pool at Luoyang Palace
	
	
	
	10 × 13
	14.5
	

	11.5
	Palace site 5 at Bohai Upper Capital
	
	/ 11
	/ 5
	11 × 11.5
	5 × 11.5
	

	11
	Surrounding corridor of palace at Bohai Upper Capital
	
	
	
	5 × 11
	
	

	10.5
	Main hall of Tiantai Hermitage in Pingshun
	
	6.9 / 3
	/ 3
	6.5 + 10.5 + 6.5
	
	

	7
	Platform of pavilion 2 of Jiuzhou Pool at Luoyang Palace
	
	9.6 / 5
	6.7 / 4
	6 + 7 + 7 + 7 + 6
	6 + 6 + 6 + 6
	

	6
	Platform of pavilion 3 of Jiuzhou Pool at Luoyang Palace
	
	/ 5
	/ 3
	5 + 6 + 6 + 6 + 5
	5 + 8 + 5
	



Note: Measurements marked with * derive from recovery research rather than from extant buildings.


If we analyze what is known from Tang buildings together with Asuka and Hakuhō architecture, we know that although architectural design in China in the late sixth century used the height of the cai as the basic modular unit, by the early Tang period, this practice had already shifted toward using its subsidiary unit of fen instead. Architectural design always strove for whole numbers expressed in chi, and if the measurements were fractions, then halves were optimal. This required a certain relationship between the fen values and whole numbers expressed in chi. The different grades most likely stem from the few bay widths frequently used. Initially, architectural design probably lacked fixed values for the different grades of buildings. The bay widths were probably set individually according to the importance of the building and immediate practical needs determined by the building site. The bay widths commonly took values that differed only by 1 chi or 0.5 chi. (During the design process, a certain portion of the total bay width was used as the cross-sectional height of the cai in the form of brackets or joists). Afterward, the variety of different possible values for the bay width was gradually reduced to a few most frequently used bay widths from which, then, finally, the official cai grades originated.
Turning to Yingzao fashi, the eight grades used in architecture are specific. The first to third grades are used in large-scale architecture, the fourth to sixth grades in middle-scale architecture, and the seventh and eighth grades for small, pavilion-like buildings. The fen of the eight grades measure 0.6, 0.55, 0.5, 0.48, 0.44, 0.4, 0.35, and 0.3 cun, one-tenth of a chi, respectively. The grade differences, that is, the gaps between proportional widths of two adjacent grades, between the first to third grades and the sixth to eighth grades, appear always equal to 0.05 cun. Only the grade differences between the third and fourth, the fourth and fifth, and the fifth and sixth grades are altered to 0.02 and 0.04 cun, respectively. Through multiplication of the cun value of each grade with the standard bay width of 250 fen, we can calculate the successive bay widths in length units expressed in terms of chi: 15 chi, 13.75 chi, 12.5 chi, 12 chi, 11 chi, 10 chi, 8.75 chi, and 7.5 chi. The gap between bay widths of large-scale architecture corresponding to the first to third grades is 1.25 chi, and that for middle-scale architecture corresponding to the fourth to sixth grades is 1 chi. In comparison to the Tang buildings, the bay widths, represented by different grades of cai, are reduced to eight types. The gap between two proportional widths has increased to 1.25 chi and 1 chi, respectively. A trend toward simplification and standardization is apparent.
At closer inspection of the fen of Song grades, the range between the third grade (0.5 cun) and the sixth grade (0.4 cun) is not equally divided by half; rather it is divided into two grades, of 0.48 and 0.44 cun. There is a practical reason for the uneven division. The fourth, fifth, and sixth grades exactly correspond to the bay widths of 12 chi, 11 chi, and 10 chi, respectively. In this way, the standard bay widths of middle-scale architecture are whole numbers, and at the same time, each two adjacent grades are evenly separated by 1 chi. It becomes easier to design and construct medium-sized buildings, which in fact are the majority (table 7.3).
Accordingly, the two grades that correspond to the fen values of 0.48 and 0.44 cun allow for buildings with 12-chi and 11-chi bay widths. We may even say that they are derived from these bay widths. This provides an important indication of their origin. The eight grades might have originated from standard bay widths that not only were most frequently used but also belong to buildings of different sizes and scales. What we have observed so far is that Tang architecture does not facilitate standardization of design and prefabrication of material, which is why in building practice the specific measurements sometimes require alteration. When reducing the variations in bay width, builders also reduced the number of grades and, moreover, methodically divided the grades (as expressed by the even division of fen values). Song grading of the timber frame built on this progressive simplification that had started with the Tang dynasty.
Table 7.3 Converting the standard bay width of Song-style buildings according to their cai grade into absolute measurements

	
	Grade of cai
	

	First
	Second
	Third
	Fourth
	Fifth
	Sixth
	Seventh
	Eighth

	Absolute measurements
	Height of cai, in cun
	9
	8.2
	7.5
	7.2
	6.6
	6
	5.2
	4.5
	

	Length of “fen,” in cun
	0.6
	0.55
	0.5
	0.48
	0.44
	0.4
	0.35
	0.30
	

	250 “fen” bay width, in chi
	15
	13.75
	12.5
	12
	11
	10
	8.75
	7.5
	diantang with one intercolumnar bracket set

	300 “fen” bay width, in chi
	18
	16.5
	15
	14.5
(302 “fen”)
	13
(295 “fen”)
	12
	
	
	tingtang

	375 “fen” bay width, in chi
	22.5
	20.625
	18.75
	18
	16.5
	15
	
	
	diantang with two intercolumnar bracket sets



Note: Underlined numbers mean that the grade of cai corresponds to a whole number.


The Tang dynasty had state building codes named Yingshanling (Rules of construction and repair). At every level of government, an administrative agency supervised construction. The speed at which construction projects were carried out was impressive. We assume there were regulations on the use of cai grades, but historical documents do not confirm this.
The question remains how the fen of individual building components were established. The cross-section of the architrave and the lengths of most bracket-arms parallel to the wall plane originated from structural or aesthetic needs. But in some cases, the fen of the main structural members had to make it possible for them to bear the loads of the building safely. Builders could not rely on mathematical formulas. They also depended on practical experience. Dimensions established early on were oversized and on the safe side, but gradually experience showed that it was possible to reduce size safely. Tang emperor Taizong once angrily complained about the thrifty use of material and immediate need for repair once a building was completed, in contrast to Sui palaces that had not suffered damage for decades thanks to their massive use of material. The statement gives only indirect evidence, but it suggests that Tang craftsmen reduced the lavish use of material.
The eaves columns of the main hall at Foguang Monastery are 250 fen tall with a diameter of 27 fen. The slenderness ratio (the ratio of the column height:column diameter) is 9.26:1, which is close to 9:1. The height: span ratio of several exposed beams (mingfu, beams not covered by ceilings) for two-rafter beams (rufu) is 21.5:170, or 1:7.9, close to 1:8; for four-rafter beams (sichuanfu), it is 27:253, or 1:9.4. For concealed beams (caofu), those hidden by ceilings (and therefore not finished [without smooth surfaces]), in four-rafter beams, the height:span ratio is 30:351, or 1:11.7, close to 1:12. The diameter:span ratio of purlins is 17:252, or 1:14.8, close to 1:15. The slenderness ratio of the columns of the main hall at Nanchan Monastery is 230:25.2, or 9.1:1, close to 9:1. The height:span ratio of four-rafter beams is 25.2:537, or 1:20.7, close to 1:21. If we take into account the 16-fen jiaobei (timber on top of the principal beam), then the ratio is 41.2:537, or 1:12.7, close to 1:13. The height:span ratio of dingfu (the longitudinal tie-beam that forms a T-shape with the transverse beam) is 17:151, or 1:8.9, close to 1:9. The diameter:span ratio of purlins is 14.4:224, or 1:15.6, close to 1:16.
From this we can infer that at the latest in the mid- to late-Tang period, the height:span ratio of exposed beams in diantang was set to about 1:10, and the ratio of concealed beams in diantang buildings and of exposed beams in tingtang buildings was set to about 1:12. Such technological progress was possible through practical experience. The diameter:span ratio of purlins was set to 1:15. The dimensions of these architectural members were designed in terms of fen, and they were able to bear the load of an average roof. Since diantang construction comprises two kinds of beam frameworks—mingfu and caofu—the structure is rather complex, the load slightly increased, and the height:span ratio of the beams surpasses the ratio in tingtang architecture. The fact that the east hall of Foguang Monastery is still standing is evidence of the strength of its structural framework and its accurate dimensions except in a few instances when a slight, practical change has lent itself to greater stability. By contrast, in 1086 the framework of the main hall of Nanchan Monastery was dismantled and significantly repaired. When the hall was rediscovered in the 1950s, the columns were already tilted and the four-rafter beams could no longer withstand the heavy load. In 1974 it became necessary to dismantle the framework again and significantly repair it. It was learned that the column tilting had been caused by the column-free span of the beams without further support by interior columns. Looking at the longitudinal section of the hall, we see that four-rafter beams support the inner ends of the dingfu that extend from the gable walls inward. To keep the dingfu horizontally leveled, the cross-sectional height of a four-rafter beam may not exceed 42 cm. Atop them are placed 26-cm jiaobei as support, which are intended to increase the cross-sectional height of the four-rafter beams to 68 cm. Since there are only four wooden connectors (muxiao) between four-rafter beams and the jiaobei, there is insufficient support to resist stress. The actual height:span ratio remains 1:21, and the four-rafter beams, unable to support the load, bend downward. If the height:span ratio measured about 1:13, such that the four-rafter beams and jiaobei formed a fully functional composite beam, the crossbeams should have been able to bear the load, since its ratio would be close to the still-functioning caofu in the east hall of Foguang Monastery. Craftsmen also must have known how to control aspects of the frame, even if they could not make composite beams fully functional so as to ensure that every individual part acted together and contributed to the load-bearing capacity.
For a comparison with the guidelines in Yingzao fashi, we begin with a diantang with a ten-rafter depth. According to Yingzao fashi, five-rafter exposed beams should measure 42 fen in cross-sectional height and span a distance of 750 fen. After subtraction of the head zones that are each supported over a length of 120 fen by two tiers of bracket-arms, the free span measures 630 fen, which results in a depth:span ratio of 1:15. Five-rafter concealed beams measuring 45 fen in cross-sectional height with a free span measuring 750 fen results in a height:span ratio of 1:16.7, close to 1:17. The purlin diameter is 30 fen, and the largest bay width is 375 fen, which results in a diameter:span ratio of 1:12.5. For tingtang buildings with straight beams, four-rafter beams measure 36 fen in cross-sectional height, and their free span is 600 fen, which results in a height:span ratio of 1:16.7, close to 1:17. In the case of crescent-shaped beams, beams of four-rafter span measure 50 fen in cross-sectional height, and their free span measures 600 fen, which results in a height:span ratio of 1:12. Six-rafter beams measure 60 fen in cross-sectional height, and their free span measures 900 fen, which results in a height:span ratio of 1:15. The purlin diameter is 21 fen, and the largest bay width is 300 fen, resulting in a diameter:span ratio of 1:14.5, close to 1:15. From these figures we know that the height:span ratio of beams in the Song period is smaller than in the Tang, but in the case of purlins, the diameter:span ratio is larger than in the Tang period. A smaller height:span ratio that allows erecting the same building with smaller beams illustrates the technological advancement of the Song dynasty compared to the Tang. As an underlying pattern, the material consumption in architecture steadily diminished from Sui to Tang and again from Tang to Song. This demonstrates the continuous progress in modular design based on the cai.
Indeed, it was a groundbreaking innovation of Chinese traditional architecture to apply the cai as the basic module for design and construction of a timber-frame building and the fen as its subsidiary unit. Prefabrication of individual components and the assemblage on-site were possible as a result.
From the perspective of design, Chinese traditional timber-frame architecture successfully merged requirements for the wooden frame with aesthetic needs, all of which finds expression in the cai-fen system. The cai was formulated and classified into grades according to the specific needs for erecting buildings of different sizes and scales. Applied to the standard bay width and depth, different grades resulted in proportionately larger or smaller buildings. The absolute measurements of the building increased or decreased in accordance with the grade. The actual sizes of individual components changed accordingly if generated as multiples of the fen. If subject to the same loading conditions in terms of load per unit area, the same kind of stress developed for geometrically similar but proportionally smaller or larger components in buildings of different grades. That is, the same components in different-sized buildings were equally strained. Through accurate formulation of the most reasonable cross-section for each component in a building, and through conversion of its measurements into fen, the fen figure was equally applicable to similar components in other buildings of different grades that were also designed according to the modular concept. The modular size of every building component governed by the fen was equally compatible with all grades. In addition to the sizes of components and their artistic treatment through features like entasis, other aspects of the building such as incline (of corner-column axes toward the center of the whole structure) and “rise” (of column height from those that framed the central bay to the outer ones of a façade) also were expressed in terms of fen.
The cai-fen system immensely simplified the design process. Every piece was given in modular length units, the only exception being the floor plan dimensions that were converted into the nearest whole numbers or half numbers of actual length in order to facilitate construction and the connection to other buildings. Taking fen as the basic unit to create a coherent scale system for drawing and calculation allowed easy comparison of the dimensions of the individual components and their proportionate relationships. It also allowed elimination of the calculations with small fractional parts. Any error was quickly corrected.
The cai-fen system also was extremely convenient for construction: the craftsmen did not use architectural plans except for floor plans and sections. Instead, tools known as zhanggan (rods with standard measurement markings for a specific building project) were given from a master carpenter to laborers to produce large components. The values of cai and fen were marked as modular units on these long wooden measuring rods, and additionally marked or carved were some fen figures of prefabricated components. Since the craftsmen were familiar with rhymes that helped them memorize the relevant fen figure for each component, the rods were extremely convenient. Moreover, architectural members such as beams, columns, and bracket sets were produced in a fixed way, and the rounding off of their ends and cutting of mortise-and-tenon joints also were fixed techniques, so that it was possible to carry out construction without errors and avoid the fractional parts after conversion of the fen into actual measurements. The most troublesome, the intersection between bracket set and beam framework, was accomplished. If all architectural members were expressed and controlled by these basic units, then the handling was easy and the assemblage was accurate. An important reason for the unbroken popularity and continuous success of the cai-fen system was the fact that prefabricated manufacturing and on-site construction were possible.
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EIGHT
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Imperial Architecture of Tang through Ming and Its Relation to Other Architecture
In this essay, Fu Xinian proposes a sweeping understanding of a thousand years of Chinese architecture. Through the buildings he considers seminal, he promulgates that there are distinctive dynastic styles, that there are clear differences between official and nonofficial architecture, and that there are clear differences between architecture of North China and of South China. Fu emphasizes the impact of regional building cultures of southeastern China, and further, he argues the importance of southeastern Chinese architecture in the formation of dynastic building traditions, particularly that of imperial Beijing. In the article, he mentions buildings that are not discussed. References for further reading about them are provided at the end.


Do regional building systems exist in Chinese architecture, systems distinct from official, government-sponsored construction? The answer to this question requires detailed knowledge of Chinese urban planning, landscape architecture, decades of building surveys and excavations, as well as of China’s most important extant individual structures. The first part of the answer requires recognition that there is an official style in Chinese architecture, one that can be traced from the Tang to the Ming dynasty, that it was transmitted through the centuries, and that the history of vernacular architecture and local traditions is intimately related to it. During this process, regional building traditions from the South reached the North in three waves, each time shaping a new generation of architecture there. Influences were transmitted and received between regional and government building styles, for as dynastic building systems were established under southern influence, official-style architecture simultaneously spread throughout the country, including in the regions where vernacular construction styles had originated.
Tang and Five Dynasties
Scholars have viewed Han and Sui-Tang as peak moments in the development of Chinese architectural history. Excavation confirms that Sui and Tang built the largest imperial cities and palaces in the world in their time. The designs of their capitals in Chang’an and Luoyang were supervised by the government. Located in North China, the architecture of the two capitals shaped the official-style architecture of the Tang dynasty, thereby creating a new fashion that built on a previous wave of southern building culture that had reached the North before unification under the Sui dynasty in the 580s. Evidence for official Tang architecture also comes from murals in Mogao caves, excavation sites of palaces at Daminggong and Renshougong, sites of palaces of the Bohai kingdom (698–926) in Jilin and Heilongjiang, and a few pagodas (fig. 8.1).
The four extant Tang buildings are all important proof of a new fashion in building design; they are pure timber-frame construction, without the earthen-core construction of Northern Dynasties buildings discussed in essays 1 through 4. The main hall of Nanchan Monastery at Mount Wutai was built in 782; the main hall of the Daoist Five Dragons Temple in Ruicheng, Shanxi, is dated 831; the main hall of the Tiantai Hermitage in Pingshun, Shanxi, was built in the ninth century; and the famous east hall of Foguang Monastery at Mount Wutai dates to 857. The main hall of Nanchansi is a three-bay-wide humble hall with a hip-gable roof and a tingtang frame. The height of a column is the expanded modular unit, whose principles are discussed in essay 7. The width of the façade is three times the column height. The tripartite façade has a side bay:central bay:side bay ratio of 2:3:2 (fig. 3.4). The east hall of Foguang Monastery, by contrast, is a majestic seven-bay-wide, hipped-roofed hall of diantang type (fig. 3.5). The beams of this framework are interwoven. The interior and exterior cao possess a proportional relationship. The width of the five middle bays along the front façade and the height of the exterior eaves columns all measure 17 chi, forming five aligned squares. The flanking end bays and the four bays across the façade are 15 chi long or deep, respectively, which results in six similar, almost square rectangles, each 17 chi high and 15 chi deep. The building width, depth, and column height use only two length dimensions, 17 chi and 15 chi, an extremely simple but effective way to create a somber and powerful façade. The hall was funded by the family of the high-ranking eunuch-official Wang Yuanyou and was designed by craftsmen from the capital city of Chang’an or at least built under their supervision. Although both halls are located in close proximity to each other, Nanchansi’s hall is likely to reflect the regional style of rural Shanxi, whereas Foguangsi’s building probably to a much greater degree echoes the official style and level of craftsmanship of Tang architecture seen in the capital. The technical and stylistic differences and similarities illustrate the gap between the official style of the Tang and prevailing regional styles, and additionally, period-specific qualities that they have in common.
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8.1. Plans of six Tang-period palatial-style buildings confirmed by excavation.
1. Palace 37, Renshougong, Sui
2. Hanyuan Hall, Daminggong
3. Front hall, Linde Hall complex, Daminggong
4. Palace 1, Bohai upper capital, Ning’an, Heilongjiang
5. Palace 3, Bohai upper capital, Ning’an, Heilongjiang
6. East hall, Foguang Monastery, Wutai, Shanxi


The question of regional architecture looms large: the four extant Tang buildings are all in Shanxi, in North China, and thus should be expected to belong to a northern system of Tang architecture. Foguang Monastery’s east hall, however, also embodies the official, metropolitan style of the Tang dynasty. The depictions in Tang murals in Mogao caves should also be considered official-style buildings because the paintings of Buddhist paradise are based on palace architecture as well as high-ranking Buddhist monasteries (figs. 6.10-3, 8.2). Still, we have to question whether the Mogao murals, located in Gansu, and the east hall provide information only about North China.
In the Jiangnan region (literally, south of the Yangzi River), architecture during the Southern Dynasties period when the capital was in today’s Nanjing is likely to have experienced technological advances, for it was a period when more than twenty states, kingdoms, and dynasties rose and fell under the Sixteen Kingdoms and Northern Dynasties of the fourth through sixth centuries. At that time Luoyang had a long history, and Ye in southern Hebei and Datong in northern Shanxi also were important urban centers. In the mid-eighth century, however, when the An-Shi Rebellion (brought about by An Lushan and his successor Shi Siming) threatened the Tang government, whose capitals Chang’an and Luoyang were in the North, from 755 to 763, the southern regions across China were economically stable and developing quickly, such that they became Tang’s economic mainstay. This financial prosperity created an opportunity for cultural flourishing, leading to the assumption that architecture could have advanced technologically. There are no building remains to confirm this possibility, but literary descriptions of Yangzhou, Suzhou, and Hangzhou during the mid- to late Tang period support the idea.
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8.2. Line drawing of Buddhist paradise in Mogao cave 148, Dunhuang, Tang.


Information about what may have occurred in the late eighth and ninth centuries in the South comes from a tenth-century building and an early Song one, the main hall of Hualin Monastery in Fuzhou, built in 964, when that part of China was ruled by the Wu-Yue kingdom (902–978) yet the Song had already been established (fig. 8.3-1), and the main hall of Baoguo Monastery outside Ningbo, built in 1013 (fig. 8.3-2). Their structures are similar, leading to the suggestion that Hualinsi’s hall represents a tenth-century local building style that was maintained in Ningbo in the next century. It is always possible that this new style emerged in the five and a half decades of disunion between the fall of Tang in 907 and establishment of Song in 960 (except for a few pockets such as Wu-Yue), the period known as Five Dynasties and Ten Kingdoms, but it is also possible that this distinct manner of construction, worthy of the description “exquisite craftsmanship,” represents a continuation of local architectural traditions inherited from the Tang that were not able to flourish in the political turmoil of the second half of the Tang dynasty in North China.
One builds a case for the existence of a late Tang regional style, perhaps more than one but in any case one or more building styles not seen in the four Tang wooden halls in the North. The evidence is a small wooden structure found in front of an inner coffin in a tomb in Baoying, Jiangsu, in 1960. After the mid-Tang period, Sichuan in southwestern China also experienced an economic and cultural boom. Architecture represented in relief in late-Tang rock-carved caves at Beishan in Dazu, Sichuan, have small, multistory buildings with sharply sloping roof eaves that are different from the multistructure palatial complexes with elegantly sloping eaves in murals in Mogao caves 148, 172, or 217 at Dunhuang (fig. 8.2). Further, remains in Jiaohe in the Turfan region and at Beiting north of Turfan in Xinjiang suggest that the architecture north of Sichuan and west of Gansu retained structures that combined earth and wood, with earthen load-bearing walls, a technique traced to the pre-Tang period. These few examples indicate that an official Tang architectural style was mainly popular in the two northern capitals, Chang’an and Luoyang, and that it was different from what was constructed in the southern cities such as Yangzhou, and in locations in the Southwest such as Dazu in Sichuan, and that only the east hall of Foguang Monastery in Shanxi may have reflected the metropolitan buildings of China’s largest cities.
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8.3. Cross-sections of two monastery halls.
1. Hualin Monastery, Fuzhou, Fujian, 964
2. Baoguo Monastery, Ningbo, Zhejiang, 1013



Liao and Northern Song
Assuming distinctions between North and South China in the Tang dynasty, as well as official and more provincial building traditions, we turn to architecture of Liao and Song. The northern part of Song China would fall along with most of the Liao empire to the non-Chinese dynasty Jin in 1125–1126. Beginning in 1038 the Xi Xia (Tangut) kingdom would control the Northwest, including Ningxia, much of Gansu, Xinjiang, and Inner Mongolia. By 1279 Xi Xia, Jin, and Song, known as Southern Song beginning in 1127, would fall to the Mongols and become part of the Yuan dynasty. Architecture of this complex period seems to indicate that there continued to be differences between the North and the South, although certain fusions would occur during unification by the Song and again in the Ming dynasty.
Seminomadic before their conquest of China, Liao employed Chinese artisans and craftsmen from North China in their building projects. This would lead to preservation of aspects of Tang Chinese architecture that would not occur in Song China. Eight timber-frame buildings survive from the Liao period: the main hall of Geyuan Monastery in Laiyuan, Hebei, dated 966; Guanyin Pavilion (fig. 3.7) and the front gate (Shanmen) (fig. 5.2) of Dule Monastery in Ji county, Hebei, both dated 984; Great Buddha Hall of Fengguo Monastery in Yi county, Liaoning, dated 1019 (fig. 9.6-2); the Bhagavat Sutra Repository of Lower Huayan Monastery in Datong, dated 1038; the main hall of Shanhua Monastery in Datong (fig. 9.6-3), from the eleventh century; the Timber Pagoda of Fogong Monastery in Ying county, Shanxi, dated 1056 (figs. 3.6, 5.3); and the main hall of Kaishan Monastery in Xincheng, Hebei. There are, in addition, photographs and records of five Liao buildings destroyed in the twentieth century and a few buildings that were built in Liao and rebuilt under the Jin at the two above-mentioned monasteries in Datong to the extent that they are considered Liao-Jin.
Through analysis of the large amount of data obtained from the surveys of the Timber Pagoda and Guanyin Pavilion at Dule Monastery, it is certain that both buildings used the Tang-period chi, an absolute unit of length then equal to 29.4 cm (figs. 3.7, 5.3). What is more, they both reveal proportional relations similar to Tang buildings. Guanyin Pavilion and the Timber Pagoda, like the Foguang Monastery east hall, not only are diantang, but the total height of each building is a multiple of the interior column height on the first floor, and the column height of the top floor matches the distance between column top and middle roof purlin, both features observed in essay 7 on the Tang module. These two buildings are thus understood as representative of the official style of Chinese architecture as it was represented by the ninth century, when the Foguang Monastery hall was built. The Timber Pagoda has the special features of a multilayer octagonal hall, meaning that consecutive higher floors take the width of the middle floor, here the third of five, equal to 30 chi, as the basis for the overall pagoda (fig. 5.3). This should not be seen as an exclusive achievement of Liao construction. Rather, it is believed to be the result of creative modifications of the building tradition inherited from the Tang dynasty. Using the width of the middle floor to calculate the overall pagoda height is a Chinese design method also used in Japan during the late Nara period at the five-story Gangōji miniature pagoda and at the pagoda at Murōji (figs. 5.8, 5.9). If so, one then assumes that the design features of an octagonal wooden pagoda were based on those of square Tang pagodas. Since Guanyin Pavilion and the Timber Pagoda apply the Tang chi as the basis for design, they should be further evidence of the continuation of Tang official architecture in Liao architecture, as well as serve as important reference material for understanding Tang eminent architecture. Guanyin Pavilion, one recalls, was built by Han Kuangsi, whose official title was Shangfu Prince of Qin. The Timber Pagoda was built for Liao emperor Xingzong (r. 1031–1055) by his son and successor, Emperor Daozong (r. 1055–1101).
The majority of the eight extant Liao wooden buildings date to the early- and mid-Liao periods when the traditional style of the Tang dynasty was still vibrant and perceptible. Closer to the end of the Liao period, architecture begins to show signs of Northern Song. It sheds some of its weightiness, austerity, and dignified outward appearance; it bears more signs of the decorative quality of interior construction that would later also be associated with Jin architecture; and there is a shift toward a more delicate style. The three buildings destroyed in twentieth-century warfare against Japan at the monastery Kaiyuansi in Yi county, Hebei, were examples of this later shift; they dated to the early twelfth century. This distinction between early- and late-Liao is apparent, but it is not yet possible to distinguish regional differences among the eight standing Liao buildings.
When the Northern Song dynasty was established, the heart of the Tang empire, the plains of Shaanxi and the Central Plain, where Chang’an and Luoyang were located, still suffered from the devastation of the Five Dynasties period when these regions had been the battleground of fast-changing military regimes from the 880s until 960. The first Song emperor wished to follow certain Tang court ceremonies. He ordered the chancellor to conduct textual research about the details, but Tang laws and regulations had been lost. Records about official architectural style may have been lost at the same time. However, the periods of armed conflict were shorter in Jiangsu and Sichuan than in North China, and the long-standing Tang traditions may have been less at risk of abandonment. Presumably, they actually continued to develop, and if so, Northern Song, with its capital at Bianliang (Kaifeng) in Henan province, could have readily taken advantage of the most sophisticated architectural traditions and technology of southern China.
In the late Five Dynasties period, Southern Tang (937–978), centered in Nanjing, and Wu-Yue in Fujian were longer-lived than most of the other dynasties and kingdoms. Their duration suggests that if official Tang architectural style had entered the regions, it would have had a better chance to survive there than other places. Historic literature records vivid building activity in the Wu-Yue kingdom, including Leifeng Pagoda in Hangzhou, and the pagoda at Fantian Monastery and Tiger Hill Pagoda of Suzhou. After the incorporation of Wu-Yue into the Song empire, the master-carpenter Yu Hao (fl. 965–989) went to the capital Bianliang and was ordered to repair the Kaibao Monastery pagoda. His involvement in an important imperial building project suggests that southern building technology was expected to be of the highest official level. Over a century later, Yingzao fashi was compiled at the court in Bianliang. The text is believed to reflect architectural terminology and technology that was used in South China. Further, it is believed that the building culture of South China, including that of the Wu-Yue, was transmitted northward, where it merged in the capital at Kaifeng and elsewhere with the Northern Tang–based traditions that had been transmitted to the Northern Song capital. This northward movement would be the second such wave, the first one having occurred in the Sui and early Tang periods. From these waves as well as what was residual from the Tang dynasty, Northern Song official architecture was formulated.
Although Wu-Yue and Southern Tang are known to have been major states of the Five Dynasties and Ten Kingdoms period, only one example of Wu-Yue architecture is known. Thus the Buddha hall of 1013 at Baoguo Monastery is extremely important (fig. 8.2-2). The building is three bays square and eight rafter lengths deep with tingtang framework and single-eave hip-gable roof. Most important, it preserves both traditional building rules that trace to the Tang dynasty and distinct local features of the building style prevailing since the Tang dynasty.
The columns of the main Buddha hall, known as Daxiongbao Hall, are formed of eight curved sides, sometimes known as melon-shaped. They are reminiscent of the bundled bamboo columns of the Han and Jin (265–316 and 317–420) dynasties. Some bracket sets have extremely long descending cantilevers, as long as two rafter spans. Fubigong (alternating layers of bracket sets and horizontal joists piled up on top of each other within the wall plane) are on top of the columns. The bracket sets use only linggong (uppermost bracket-arms parallel to the building plan); they omit the decoratively carved “noses” (shuatou) that usually project at the end of a bracket set. These are all features of the Tang dynasty or perhaps are the legacy of an earlier period.
The carving of the column-top cap-blocks in this hall also follows the eight-petal shape of the column shafts. The cap-blocks of the intercolumnar bracket sets exhibit recessed moldings at the four corners that are carved into the shape of begonia petals. The heads of the descending cantilevers turn upward and have a cambered surface and tips in lute-face shape. The architraves are carved in a crescent-moon shape and supported by beak-shaped braces (queti). Additional tie-beams (shunfuchuan) with small tie-beams between them are installed below the main beams inside the hall in the same direction. All these features denote the earliest examples of their type and probably are local characteristics of Wu-Yue architecture. The lute-shaped cantilevers, crescent-moon architraves, and tie-beams below the principal beams, in addition to the linggong that do not intersect with noses at the front of the bracket sets, are recorded in Yingzao fashi and are examples of the integration of local features from Wu-Yue into Northern Song official style.
The advanced level of a few features of the Baoguo Monastery main hall suggests a fairly long evolutionary process. One infers that, stimulated by economic growth, the craftsmen in this region developed a local identity beginning in the late Tang dynasty; and that local characteristics differed from the official building style of the time. We thus look at architecture of Fujian and Zhejiang as a regional building style of late Tang through Song.
The Zhakou White Pagoda in Hangzhou is another important example of late Wu-Yue architecture. The column-top bracket sets use circular cap-blocks, whereas those at the intercolumnar positions use a form known as ejiao, referring to the rounded corners of cap-blocks that resemble a beveled edge, the earliest known example of which is here. This technique is recorded in Yingzao fashi and thus is yet another example of a Wu-Yue architectural technique that was absorbed by Northern Song official style. However, the proportion of the entire pagoda, the double layering of architraves, and the split-bamboo cantilevers are similar to the official style of the Tang dynasty. This demonstrates that, at important locations such as the administrative center of a prefecture, governmental building projects basically complied with the official rules but could hardly avoid incorporating some local techniques such as circular cap-blocks. This phenomenon further shows the mutual influence between official and regional building traditions: official style improves the degree of standardization in local building cultures, and at the same time, regional-style building enriches the vocabulary of official style. They interact and slowly but surely give birth to a new architectural language.
The northern official style was eventually embodied in Yingzao fashi. However, extant examples of Northern Song architecture such as the Sage Mother Hall at the Jin Shrines in Taiyuan and the main hall of Kaihua Monastery in Gaoping, in southeastern Shanxi, still reveal stylistic and structural differences with the manual. Even the main hall of Chuzu Hermitage of Shaolin Monastery in Dengfeng, Henan, which was built in 1125, shortly after the publication of Yingzao fashi and on the route between Kaifeng and Luoyang, shows variations in the use of bracket sets atop columns, length and number of beams, pillar bases, and other features (fig. 8.4-1 and -2). Thus we know that the Northern Song official style was mainly used for imperial court or government building projects. It was recognized outside the capital cities but not widely popular. Or, because of the nonofficial nature of a building complex like Chuzu Hermitage, situated in the same geographic area as the Song court, such architecture belongs to a regional style. The manual, after all, stems from the requirements of a systematic and hierarchical way of building that is believed to have prohibited the use of official building style in nonofficial architecture. Yingzao fashi embodies only official and orthodox building methods: it is a sophisticated tool but represents a subset of Northern Song architecture.
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8.4. Cross-sections of three-bay timber frames.
1. Chuzu Hermitage, Dengfeng, Henan, 1125
2. Tingtang structure illustrated in Yingzao fashi, 1103


Before the extremely valuable discovery of the main hall of Hualin Monastery in 1953, we knew next to nothing about the evolution of early architecture in southeastern China. The Hualinsi hall is a three-by-four-bay, eight-rafter tingtang with a single-eave, hip-gable roof. Similar to Baoguosi’s hall, it also preserves several mainstream methods while stressing local characteristics. Further, it differs from contemporary architecture in North China and buildings in Jiangsu.
The bottoms of the bearing-blocks in brackets in this hall show a sharp edge. This molding is a simplification of a minban, the extra piece under the cap-block. The columns have entasis; the cantilevers in the bracket sets atop the central columns along the gable walls reach more than two rafter lengths and support a purlin at the midpoint. All these features are the legacy of earlier periods. Yet the curvature of the cantilever-heads as double-curved with concave and convex profiles, architraves shaped like crescent moons with a nearly circular back but straight bottom, column bases with sunken edges at the bottoms, beam-heads and tails with curved profiles of begonia petals, and interior columns with a great number of bracket-arms that are directly inserted into the column shafts are all techniques that express distinct local characteristics. They also have already attained a level of development such that the artistry of their craftsmanship is flawless. The intensified use of beams directly inserted into the column shafts in this hall is typical of chuandou (column-and-beam, without the use of additional struts) construction, a structural system that originated in an ancient purlin framework and belongs to the southern tradition. It is almost never seen in North China.
Built following nearly sixty years of instability in China, one assumes that the features seen at Hualinsi did not evolve in a short space of time. It is believed that they formed in the course of the century following construction of the Foguangsi east hall, slowly but steadily developing into local building traditions. The main hall of Hualinsi indicates that by the mid-to-late Tang period, at the latest, the area of Fujian and Guangdong had already begun to develop some local characteristics. The location far from the heartland of the Tang empire made it possible to preserve traditional methods. Thanks to the economic growth and cultural blossoming in southeastern China in the ninth and first half of the tenth centuries, local characteristics could be maintained and even enhanced. It is believed here that Hualinsi main hall represents the flowering of local building traditions in the Fujian region since the late Tang period.
After the discovery of the main hall of Hualinsi, the Sanqing Hall of Xuanmiao Daoist Monastery in Putian, Fujian, dated 1016, and the Shengshoubao bejeweled stone pagoda of Sanfeng Monastery in Changle, dated 1117, also in Fujian, were found. In neighboring Guangdong province, the main hall of Mei Hermitage in Zhaoqing and the back hall of the ancestral temple in Foshan were identified. They all belong to the same architectural tradition as Hualinsi’s main hall, a regional style that flourished far from China’s governmental centers that was not absorbed by Northern Song official style. In the Song dynasty, Quanzhou and Fuzhou, both in Fujian, were lively coastal cities and international ports: Muslims, Hindus, and Nestorians lived and traded in these cities, and at the end of the twelfth century the eminent Japanese monk Shunjōbō Chōgen (1121–1206) came from Japan, studied Buddhism, and learned about its architecture in this region. He would transmit what he saw here as “Great Buddha style” to Japan, a subject of essay 9.
Through analysis of the main halls of Hualinsi and Baoguosi, excellent examples of the Wu-Yue kingdom and the Fujian-Zhejiang region, and their successors at Xuanmiaoguan and in nearby pagodas, we observe the long history of local building traditions of South China in the Five Dynasties and Northern Song. These regional schools can be traced at least to the mid- to late Tang and were popular throughout the Song until the Ming and Qing dynasties. Based on the documentation from southeastern China, we assume regional styles existed in other parts of China, as well.
If we compare the development of Liao and Northern Song, Liao architecture mainly stems from the building tradition of the North that hardly advanced beyond its Tang past, whereas Song architecture derives from a regional style of southeastern China. The Song shed the burden of traditions deeply rooted in the heartland of Tang culture. It was Song that could freely absorb the cultural traditions of Shandong, Jiangsu, and Zhejiang and, by merging them with the indigenous building culture in the capital Bianliang, create the Northern Song official style. Few Northern Song buildings in official style remain, but through comparative analysis with Yingzao fashi, we can discern the achievements of Song as distinct from Liao.

Jin and Southern Song
The Jin dynasty was founded by the Wanyan clan of Jurchen tribes. Through military power, Jin gained possession of the economy and culture of Liao, other northern empires, and the northern part of the Song empire. Upon conquest of Song, the Jin took cultural relics, ancient books, and a great number of talented craftsmen and artisans to the North, thereby carrying Northern Song and Liao culture and architecture. In 1151 the Jin built the central of their five capitals in today’s Beijing. Its palaces were modeled after those of the Northern Song capital in Bianliang, pieces of whose buildings they had carried northward. In 1159 the Jin established their southern capital in Bianliang and in the process restored Northern Song palaces. The Jin also painted these kinds of buildings on the walls of their temples: Jin palatial-style architecture is seen in the murals in the hall dedicated to the bodhisattva Mañjuśrī at Yanshan Monastery in Fanzhi, Shanxi (fig. 8.5).
Most of the many extant Jin timber buildings are in Shanxi and belong to a northern regional style derived from a combination of Northern Song and Liao. Features of that style are the elongated exterior columns of Shanxi’s Jin buildings; a pronounced upward turn to the overhanging roof eaves, with corners getting narrower as they ascend; but a slope that is still precipitous. These buildings differ greatly from the simple and vigorous look of Liao architecture that has flatter front façades and gentler sloping roofs. For example, Sansheng Hall at Shanhua Monastery in Datong has bracket sets with cantilevers whose ends are sharply sliced like the faces of a lute, gable walls with crescent-shaped architraves, and shuatou with beam-heads that extend beyond the building plane that are known as mazhatou. The same kind of cantilever-heads and shuatou can be seen at the Jin-period Confucian Temple in Pingyao, also in Shanxi, dated 1163. All these features belong to the official style of the preceding Northern Song dynasty, thus demonstrating that the Northern Song official style not only was continued and enhanced in Jin official architecture but to a certain degree influenced Jin regional-style building in North China. Thereby the legacy of the Tang embodied in the building traditions of the Liao gradually disappeared.
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8.5. Line drawing of south side of east wall, Mañjuśrī Hall, Yanshan Monastery, Fanshi, Shanxi, 1153.


In 1130 the Song royal family regrouped and moved their capital south to Hangzhou in the prefecture of Lin’an, today Hangzhou. In 1142 Song negotiated peace with the Jin. Yingzao fashi was reissued in 1145. Through the manual, Northern Song official style became the official architectural style of the Southern Song dynasty (1127–1279). The imperial palaces and government buildings in Southern Song Lin’an were so completely destroyed by the Mongol conquest that paintings of the imperial academy have become an important source for learning about Southern Song official-style architecture.
Sanqing Hall of Xuanmiao Daoist Monastery in Suzhou is the only extant Southern Song timber structure. Built in 1179 to celebrate the birthday of the Southern Song emperor, it is a diantang, nine bays across the front, with a hip-gable roof and double eaves. Sanqing Hall reveals three main characteristics: First, although bracketing is close to the official style of Northern Song as represented in Yingzao fashi, the columns that form the rear exterior and interior rings show some variation that recalls chuandou construction, which we observed is associated with southern architecture as opposed to the official style of the Northern Song capital Bianliang. The shafts of the rear columns exceed those of the front columns in height so that their tops reach to the roof purlins that they directly support. Bracket-arms and column-top joists are inserted crosswise and lengthwise into the column shafts to maintain the look of column-top bracket sets. This element of chuandou is unique and emphatic proof of the incorporation of a regional building tradition of South China into an official-style structure. Second, perpendicular to the building plane, shunfuchuan (tie-beams installed between columns beneath the principle beams) are added between column tops at the same heights as the exterior architraves (fig. 8.3-2). Joined together, they form a series of rectangular frames shaped like the Chinese character jing (井) that link all the column tops. Thereby the columns, tie-beams, and architraves become stable and, unlike the Tang, Liao, and Northern Song column-grid layer, this kind of building does not rely on the horizontally leveled bracketing layer on top of the columns to create structural stability. This paves the way for the simplification of the bracket set. Third, the diantang framework becomes simplified such that now only one exposed beam, at the lowest level, is installed in each bay, and an interior, flat, coffered ceiling is mounted on both sides, covering the unfinished (rough) beams that frame higher levels under the roof. The second two of these three characteristics represent a significant simplification and improvement of the diantang framework, one recorded in Yingzao fashi and that foreshadows the important shift in construction that was about to occur between Song and Ming (fig. 8.6). The method of adding shunfuchuan between column tops to stabilize the column grid first appeared at the main hall of Baoguo Monastery. It is a new development of timber framing in Wu-Yue architecture. After its continued use, and perhaps also refinement in the local architecture of South China, examples of which do not survive, one assumes it emerges in the Southern Song official-style building represented by Sanqing Hall in Suzhou as the significantly improved diantang framework shown in figure 8.6-2.
Ganlu Hermitage, first published in 1959 and not long afterward destroyed by fire, in Taining, Fujian, the other important source of information about Southern Song architecture, was built between 1146 and 1227. It was an example of chuandou construction that used bracket sets, which are not a typical chuandou feature. If looking at both Southern Song buildings influenced by column-and-tie-beam construction (at Xuanmiaoguan and Ganlu Hermitage), we discern a wide range of implementations of this design in Southern Song China, from an official Daoist monastery in Suzhou to a mountain retreat. The Ganlu’an structure incorporates typical features of Fujian regional building style that are also seen at the main hall of Hualin Monastery. These features developed out of the local building traditions in southeastern China during the tenth century.
Through analysis of the extant Southern Song and Jin buildings, it is evident that the two empires generated different building systems: Jin official style continued the Northern Song official style. It was enriched with the regional style prevailing in North China under Liao that traced its roots to Tang architecture. Northern Song official style, however, played the leading role in the formation of Jin official architecture. Meanwhile, Southern Song official buildings initially were based on the same structural system, that of the Northern Song capital and Yingzao fashi. This system was improved, however, by architecture already existing in the Southeast, in Jiangsu, Zhejiang, and Fujian. This southern tradition would become the decisive factor in Ming and Qing architecture.
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8.6. Cross-sections of five-bay diantang (palatial-style) frameworks.
1. In Yingzao fashi with fujie, 1103
2. Sanqing Hall, Xuanmiaoguan, Suzhou, 1179



Yuan
The Yuan dynasty lasted only a century. It can be argued that its architectural innovations were few, and the period was largely a transition between the Song and Jin dynasties and the Ming dynasty.
In 1215 the Mongols invaded the Jin central capital, today beneath the city of Beijing. After the fall of the Jin in 1234, the Mongols controlled North China. In 1256 Khubilai Khan (1215–1284) built palaces at his upper capital Shangdu in Inner Mongolia; in 1260 he established headquarters at the old Jin central capital in Beijing; in 1261 he set up the Gongdianfu, an office in charge of palace construction; in 1264 he restored Qionghua Island, a cosmic-ritual center constructed by the Jin; in 1267 he began construction of his great capital, Dadu; and in 1271 he proclaimed the Yuan dynasty and work intensified on palaces in his capital. In other words, even before unification of the country, the Mongols were using Chinese official building style, and since preexisting architecture was present it should have been based on Jin official style, particularly what the Mongols saw in North China. If this is true, Yuan official architecture would trace to the tenth century and build on the northern architectural system that had been shaped by Northern Song, Liao, and Jin. Upon conquest of the Southern Song, due to the resistance of South China to the Mongols until their fall in 1279, Southern Song official style was not influential in the Yuan vision of imperial architecture; it flourished only in the local building traditions of Jiangsu and Zhejiang. This is true even though southern Chinese architecture had a strong impact on Japanese construction in the thirteenth century. This southern style was to revive upon the conquest of Yuan by the Ming dynasty.
In North China under Yuan, there was some diversity in construction. One explains it by regionalism. The beam frameworks in Hebei, Shanxi, Henan, and Shaanxi extensively used unprocessed (unfinished), sometimes curved, timbers that lent to flexibility and a certain degree of variety of structural frameworks. The most evidence is at Guangsheng Monastery in Zhaocheng, Shanxi, where the Buddha hall dated 1309 and the Daoist building dedicated to the Dragon King dated 1319 show movement of interior columns known as displacement, which is discussed in the next essay. Buildings in Shaanxi and Hebei often used the eaves architrave (yan’e), the short supporting timber for additional support beneath the architrave (chuomufang), and the interior architrave (nei’e). This combination offered a simplicity that is typical in northwestern China and recalls the purlin framework of earlier times. This type of framework continued in Yuan buildings in Hancheng, Shaanxi, near the border with Shanxi.
Most Yuan official-style buildings were lost when the Ming dynasty moved its capital to the North and demolished the Yuan palaces and government offices. However, several outstanding examples of Yuan official style outside the capital survive. One is Dening Hall at the Temple to the Northern Peak in Quyang, Hebei, dated 1270. The others are at Yonglegong, the Daoist monastery built in Yongji, in southern Shanxi, beginning in 1262, to celebrate the proclamation of the Yuan dynasty. Four thirteenth-century buildings were moved together with the rest of the monastery from there to nearby Ruicheng in the 1960s. The front gate, dated 1294, has the name Prime Minister Shang Ting inscribed on its plaque and the name of the craftsman, Zhu Bao, who worked in the Yuan construction bureau. We thus know Yonglegong was an official building project of the Yuan court. When the four existing Yuan buildings were erected at the Yonglegong, the Southern Song dynasty still existed and palace construction in the capital Dadu had not yet begun. The officials associated with Yonglegong inform us both of the existence of a bureau for official construction before the 1270s and that it was supervising architecture outside the capital.
The four Yuan buildings at Yonglegong basically follow the regulations for modular design in Yingzao fashi: graded timbers are used; the width and depth of buildings and the position of roof purlins, as well as the proportionate sizes of large wooden pieces, are all calculated on the basis of the module fen. In practice, the standardized timbers are reduced by two grades in the construction of the Yonglegong buildings, and the fen value decreases accordingly. As a result, the cross-sectional sizes of the structural components diminish. Columns and architraves appear long and narrow, and bracket sets become smaller. In the Yuan dynasty it is common to find two bracket sets between the columns that define all bays. The lengths of the tall and thin exterior columns exceed the widths of the central bays; the roof is steeper, a feature not achieved by bracketing because the bracket set layer becomes smaller. The beam framework also is simplified. Such downscaling and simplification are significant, for they show the divergence from the regulations in Yingzao fashi and extant Northern Song buildings. They also demonstrate the aesthetic and technical achievements of Yuan official-style architecture that build on the traditions of the Northern Song and Jin.
No building survives in the South from the forty-five-year conflict between the Southern Song and the Mongols. The five most important Yuan buildings in South China date mid- to late Yuan. Among them, the main hall of Yanfu Monastery in Wuyi county, Zhejiang, built in 1317, and the main hall of Zhenru Monastery in Shanghai, built in 1320, are the most characteristic (fig. 8.7). The Yanfusi hall uses shuttle-shaped columns, an old construction feature. The one-rafter span beams (zhaqian) show an exaggerated curve in the crescent-moon-shaped back that has not previously appeared in such an extreme form. The method would remain popular until late imperial times, when it developed into a typical feature of the Zhejiang region that can still be seen in large courtyard-style houses today. It also spread beyond Zhejiang and became known as a “shrimp beam,” an S-shaped beam believed to resemble the back of a shrimp used in Japanese Zen-style architecture, where it is known as ebikōryō. This transmission of building technology is physical evidence that Japanese Zen style originated in the Jiangsu-Zhejiang area of China.
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8.7. Comparison of cross-sections of three fourteenth-century halls in South China with tingtang structure.
1. Main hall, Yanfu Monastery, Wuyi, Zhejiang, 1317
2. Main hall, Zhenru Monastery, Shanghai, 1320
3. Main hall, Xifang Monastery, Yangzhou, Jiangsu, 1372


The unfinished beams that form a structural frame to uphold the suspended ceiling so that it resembles a gabled roof are a main characteristic of the main hall of Zhenru Monastery and the regional style of South China in the vicinity of Shanghai in the Yuan dynasty. Here, the rough-beam frame is applied to a tingtang framework, a technical advance compared to the main hall of Xuanmiao Daoist Monastery in Suzhou, which uses a frame of rough beams behind the ceiling in a diantang framework (fig. 8.6-2). Other shared features of the southern buildings of the Yuan period are the use of additional tie-beams, usually installed below the two-rafter beams of the rear eaves and the gable walls, and occasionally below the principal four-rafter crossbeams as well. Sanqing Hall in Suzhou is thus an outstanding example, with the excessive use of transverse (in the crosswise direction) tie-beams between every two columns. This placement might be partly explained by the fact that this building is a diantang rather than a tingtang framework. Before the Ming dynasty, the additional tie-beams are usually seen only in southern architecture, even though this feature is mentioned in Yingzao fashi.
Thus two systems of architecture coexisted during the Yuan period: the Yuan official style in the North and the southern style of Jiangsu-Zhejiang that builds on the Southern Song official style, and which, in turn, derives from the indigenous local building traditions. Northern styles did not merge with southern ones into a new dynastic style of architecture under the Mongol empire.

Ming
In the Ming dynasty, the traditional carpentry system of the Tang and Song periods that used cai and fen modules was gradually replaced by the module doukou, a mortise of standard width that conformed to the opening for bracket-arms at the cap-blocks of intermediate bracket sets. The Ming continued the use of standard timbers: the “single standard unit,” traditionally known as dancai, still consisted of 10 subunits (fen), but it now corresponded to 1 doukou and its height decreased from 15 fen to 14 and, in the case of the larger “full standard unit” or (zucai), from 21 to 20 fen. Thus the numeral system with a basic modular unit of 15 fen advanced into a decimal system with the modular base of 10. Following the decrease in modular value and absolute size, the bracket set developed from a structural necessity into a feature with enhanced decorative qualities that could be applied or left out. This denotes an important evolutionary advancement in the building frame.
The Ming unification ended the four-hundred-year period of division and rivalry under non-Chinese domination. Upon founding the new Chinese dynasty, there was enthusiasm and excitement, and a desire to devalue and regard as unorthodox the laws and regulations of Liao, Jin, and Yuan construction. The aim was to again create a system of architectural rules and regulations deeply rooted in Chinese traditional culture. The early Ming government relied heavily on the service of educated men from the Jiangsu-Zhejiang region, the area that had resisted the Mongols the longest. In fact, the early Ming established their capital there, in Nanjing, where they mainly employed local craftsmen for the construction of the palaces in a city that had been the capital of the Southern Tang (937–976) during the Five Dynasties period and the Six Dynasties (265–589). The early Ming official architectural style in Nanjing was based on regional traditions that had flourished in this area since the Southern Song. When the Yongle emperor (r. 1402–1424) rebuilt the palaces for the Ming capital in Beijing in the first decade of the fifteenth century, he demolished the Yuan structures and modeled the new buildings on the palaces of Nanjing, thereby transmitting Ming official style to the North. This is the third time that southern building culture reached the North and shaped a new generation of architecture; the earlier waves were in the Sui and early Tang periods and the early Song dynasty. The axial line of the buildings of the Ming Forbidden City was the same as the location of the Mongol ruler Khubilai Khan’s (1215–1294) main palatial halls in the Yuan dynasty, but their style was transmitted from the new Ming capital in the Southeast, causing Northern Song–Jin official architectural style to fade away.
The use of shunfuchuan exemplifies the process. This tie-beam, one recalls, had been a feature of architecture in Jiangsu-Zhejiang since the Song period but had not been seen in Yuan or pre-Yuan architecture of the North. The drum tower in Xi’an, built during the expansion of Xi’an prefecture during the reign of the first Ming emperor, Hongwu (1368–1398), applies tie beams between columns. All Ming official-style architecture in Beijing uses shunfuchuan, including the Hall of Heavenly Favors, sacrificial hall at the tomb of the Yongle emperor (d. 1424), who built the Hall of Supreme Harmony and the Hall of Preservation of Harmony in the Forbidden City, every hall of the Ancestral Temple complex, and the offering hall at the Altar of Soil and Grain. The tie-beams were renamed as suiliangfang (following-the-beam tie-beams) or kuakongfang (spanning-the-empty-space tie-beams). These examples show that the official building styles of the Ming dynasty, one in Beijing and the earlier one in Nanjing, joined, both stemming from the Song and Yuan building tradition in southeastern China. They greatly differed from Yuan official style in the North.
After the suiliang tie-beams were integrated into the building system, they gradually became as important as the exterior architraves and were elevated to the same height. Together they formed rectangular frames shaped like the Chinese character jing that connected the shafts of all the grid columns. This construction method stabilized the grid and made it unnecessary to apply older techniques for stabilization such as incline (cejiao) and “rise” (shengqi) that could have caused the column tops to stick together more tightly. It also became unnecessary to use column-top bracket sets, beams, and column-top joists in the way they had been used in the Tang and Song dynasties, when they were combined into a structurally independent horizontal bracketing layer to maintain the tectonic entity of the entire building. Bracket sets were further diminished in size even in comparison to their sizes in the Yuan dynasty. Whereas prior to the Yuan, two intercolumnar sets at the most were placed in each bay of an official-style building, at the bell and drum towers in Xi’an, built in 1380 and 1384, respectively, the number of bracket sets between columns of the central bays was increased to four. The first two structures erected when the Yongle emperor built Beijing, the Hall of Heavenly Favors at his tomb and the sacrificial hall of the Altar of Soil and Grain complex, use six bracket sets between the flanking columns of the central bays, and all the other bays use four sets between columns. The diminished bracket set size and the greater number of intercolumnar sets per bay show that the traditional modular system of design (cai-fen) from the Tang and Song dynasties was replaced with a new system. This new system that shaped the Ming official style used doukou as the basic modular unit and the interval between two sets as a means to control the width and depth of a building. Having this in mind, we can calculate the new bay width and compare it with that of the Song dynasty: one doukou equals 10 Song fen, and the width of one bracket set interval equals 11 doukou or, expressed in terms of the subunit fen, 110 fen. Assuming that one bay with six intercolumnar bracket sets consists of seven bracket set intervals, then the total bay width measures 770 fen, and in the case of four intercolumnar sets and five intervals, it measures 550 fen. These figures are twice the Song ones: the width of a bay with one intercolumnar set was limited to 250 fen in Yingzao fashi, and in the case of two intercolumnar sets per bay, it was limited to 375 fen. As a consequence, the graded timber of the bracket set in the Ming dynasty was only one-fourth that of the Song dynasty. Therefore such small bracket sets were unable to perform essential structural functions and afterward were only used to form a cushion layer with decorative qualities.
Seen over the course of Chinese history, the function of bracketing changed as follows. At the beginning, Chinese bracket sets were structural supports that provided abutment by enlarging the area of bearing and upholding the roof eaves. In the Tang and Song periods, they not only connected the horizontal beams with the vertical columns; they also developed into a hub for the main crossbeams and the column-top joists to maintain the entity of the structurally independent, horizontal bracketing layer. By the Ming and Qing, they had further advanced into principal decorative features and a cushion layer that expressed rank and grade (fig. 8.8).
Comparing Ming official style with early Ming architecture of southeastern China from where it originated, we discern rather significant differences. Architecture in southeastern China underwent a qualitative change, becoming standardized before it became designated as early Ming official style. Official early Ming architecture does not reflect the dynamic features, such as excessively curved struts, of earlier southeastern Chinese architecture. Further, after the move of the capital to Beijing, it was necessary to adjust to the new situation, for example, by adding thick walls and mud-straw roof installation as protection against the cold weather. Nevertheless, in terms of the development and transmission of timber framing, Ming official style stems from the Song and Yuan building traditions of southeastern China and abandons the official style of the Yuan period in North China.
In addition to official-style architecture, a rich body of local architecture from the Ming period survives. It includes residential complexes in She, Tunxi, and Jixi counties of Anhui province; in Ding village, Xiangfen county, Shanxi province; in Jingdezhen in Jiangsu province; the Kong Mansion in Qufu, Shandong province; the Lu Mansion in Dongyang and the dwellings at Dongshan in Wu county, both in Zhejiang province; and the mansion of the prince consort Xu in Chaozhou and other large residences in Guandong province. They all reflect the economic growth of local cultures in the Ming dynasty.
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8.8. Comparison of frameworks of Tang-Song diantang and Ming official-style hall.
1. East hall of Foguang Monastery, Wutai, Shanxi, 847
2. Gate of Ancestral Temple, Beijing, Ming-Qing


Drawing conclusions from this short discussion of architecture from Tang to Ming, there are two main points. First, the notion of reunifying the divided country played a huge role in promoting architectural development. After the Ming unification, the technologically more advanced architecture of South China guided construction of palace architecture in Nanjing and then spread northward, thus allowing northern and southern building cultures to merge and create fresh styles.
Second, official style and local building traditions mutually reinforced each other and at certain times developed side-by-side. The natural topography, ethnocultural background, and development differed widely from one place to the other in the vast Chinese empire, so that, quite naturally, local architecture found its place and formed its own distinct building traditions. The evolution of such local architecture is a continuous and linear process, but the development of official-style architecture until the Ming dynasty is an interrupted one that is divided into several stages. Each dynasty established government offices for construction, set up a system of regulations, and supervised building construction. In so doing, an official dynastic style took shape. The official style enhanced and normalized the local building customs of the region, sometimes merged the traditions of several regions together, and was enriched with the merits of official-style building of preceding dynasties. Thus local building culture is one of the origins of official style. After its formation, the official dynastic style spread outward again and, to varying degrees, influenced the local building cultures from which it possibly had evolved, causing them to adopt a few identifying marks of a dynasty. When the next dynasty formed a new official style, the process was repeated.
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NINE
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The Problem of Pillar Displacement with Respect to the Characteristics of Song Construction
Pillar displacement, a way of positioning pillars inside a building off-axis, is a unique feature of Chinese architecture. It is not described in the Song dynasty architectural manual Yingzao fashi, and this might explain why it is often misunderstood. In this essay, in addition to explaining the phenomenon, Fu articulates the association between buildings and their importance, or rank, in Yingzao fashi.


One often assumes that a pillar-supported building, whether in China or in ancient Greece, Egypt, or Rome, has a complete column grid, or in other words, the position of a column on the exterior anticipates a row of columns inside that extends to the opposite side. A building with eight columns across the front would have eight across the back and eight, counting those on the exterior, from side to side in line with those in the front and back; and if that building has three pillars between the corner ones on the sides, there will be three pillars across the interior from front to back, as well. Sometimes a complete grid like this is known as hypostyle arrangement.
When discussing the column network of traditional Chinese architecture, one often talks about “omitting” interior columns (jianzhu), a practice sometimes also translated as column reduction. By either name, the number of interior columns is reduced from what would be a complete column grid. Omission sometimes coincides with displacement (yizhu); both are related to the entire structural system, for the number and placement of interior columns is directly related to the beam framework above them. Since Yingzao fashi explains neither column omission nor displacement, this essay will explore how we are to understand the skeletal structure of a Chinese timber-frame building when pillars are not positioned along axial lines or are omitted from a building’s interior.
Yingzao fashi distinguishes four types of construction, each denoting a different building type: diantang, a palatial-style hall, which is related to diange, a multistory palatial-style hall; tingtang, a hall, often residential in style, but of lower eminence than diantang; yuwu, an ordinary building, or ordinary residence, usually without bracket sets; and doujian tingxie, a pointed-roofed pavilion. The last type has a particular kind of structural framework used for buildings that are square, circular, or regular but always capped with a pointed roof. The most common types of Song-style construction are diantang and tingtang. They are the focus below.
Diantang Construction
Diantang construction was reserved for China’s most magnificent buildings. It represents the highest rank in structural form. The main characteristic of diantang is that it is composed of three horizontal structural layers that are added on top of each other. The lowest layer is the column network (zhuwang), forming the main body of the building and consisting of columns and members lodged between column tops, such as architraves, and by the Ming also shunfuchuan (a tie-beam installed between columns in the same direction as the principal beam above it). The middle layer is the bracket-set layer that is placed atop the column layer and composed of bracket-blocks and bracket-arms formed in clusters, as well as the framework of exposed beams and a flat, coffered ceiling (pingqi) (fig. 8.8). In Song construction, this layer ties together the body and roof of the building and maintains the overall stability. The uppermost layer is the roof layer (wujiaceng) that comprises transverse and triangular-shaped frames of posts, beams, and struts that are placed in accordance with the exposed beams of the layer below. Together with purlins (lin) and rafters (chuan), they form the structural framework of the roof.
Diantang construction is explained in the section of Yingzao fashi known as “large-scale carpentry” (damuzuo), which that deals with entire buildings and large wooden components of them. The four relevant drawings are collectively referred to as diange dipan fencao (floor plans for the division of cao in dian [palatial-style halls] and ge [pavilions]) (fig. 9.1). The illustration shows four layouts: dancao (single cao), shuangcao (double cao), fenxin doudicao (compartmentalized cao), and jinxiang doudicao (concentric cao). The four layouts contain not only visual markers for columns but also parallel lines that are grouped in fours and placed at axial positions between columns. They denote the architraves and column-top joists (zhutoufang). The interior space is divided into several compartments, each named after its position in terms of the cao; lines along the edges of the cao are known as caofeng (cao lines). Along each cao line, architraves and column-top joists are lodged between columns or mounted above them. Dancao is a design in which a longitudinal row of interior columns is added at a one-bay distance (equal to a two-rafter span) from the front or rear eaves columns (#1). The architraves and column-top joists atop them form the inner-cao line, which, in combination with the concentric ring of exterior front-, rear-, and gable-side columns, divides the hall into a wide and a narrow space. The configured rectangular column grid resembles the Chinese character ri ( 日). Shuangcao is a design in which a longitudinal row of interior columns is added at a one-bay distance (again, equal to a two-rafter span) from both front and rear eaves columns (#2). The architraves and column-top joists form two inner-cao lines, which, linked with the gable-side columns, divide the hall into three inner compartments: a wide one (the inner cao) is framed by a narrow one (outer cao) on both the front and the rear. The rectangular column grid resembles the Chinese character mu (目). Fenxin doudicao is a design in which a longitudinal row of interior columns is added in the center of the hall (#3). This forms the inner-cao line that divides the interior space into two longitudinal parts, a front and a rear one, and creates a rectangular column grid similar to a single cao. A nine-by-four-bay hall can be further divided into three sections (each measuring three bays); where two adjacent sections meet, they form the cao lines spanning the building depth by simply adding columns, architraves, and column-top joists but without additional crossbeams. This then divides the interior space into six equally sized compartments similar in shape to a three-by-two raster. Doudicao is a design pattern for halls of at least four bays in depth in which additional longitudinal and crosswise colonnades are added all around at short distances from the exterior eaves columns. This creates a second column ring concentric to the exterior eaves ring and generates four inner-cao lines that divide the interior space into a hall with open sides in the center (whose inner cao is at least two bays deep) and a surrounding corridor, or outer cao. Tang and Song concentric column rings are one bay apart, whereas Yuan concentric column rings with enlarged distances in the front and on both sides are two bays apart. The rectangular column grid resembles the Chinese character hui ( 回). When one of two longitudinal inner-cao lines is lengthened to both sides until it connects to the gable walls, the design becomes jinxiang doudicao (#4).
All columns positioned on cao lines, whether aligned along longitudinal or lateral axes, are one bay apart. The only exception is the distance between inner-cao front and rear columns. In that case, large-span beams are used, rendering unnecessary any columns between the beam-ends. A single line indicates this in the drawings. This, then, is the fixed form of diantang construction. If the columns in a building are correctly positioned according to these rules, we cannot speak of column omission or displacement.
The east hall of Foguang Monastery, the only extant Tang diantang, is an example of doudicao design. (As mentioned in earlier essays, principles of Yingzao fashi construction existed in the Tang dynasty.) Among the extant traditional buildings, examples of diantang with single cao include the Song-period Sage Mother Hall at the Jin Shrines in Taiyuan (fig. 9.2), the Yuan-period Dragon King Temple of Guangsheng Monastery in Hongdong, Shanxi, and the Ming-period Hall of the Preservation of Harmony in the Forbidden City in Beijing, although by the fifteenth century the concept of diantang had undergone change. Examples of double-cao design include the Ming-period Hall of Heavenly Favors at the necropolis of the Yongle emperor, north of Beijing, and the Hall of Supreme Harmony in the Forbidden City. Examples of fenxincao design include the Liao-period gate at Dule Monastery in Ji county, Hebei (fig. 5.2), and the Ming-period Ji Gate at the Ancestral Temple (Taimiao) in Beijing. Examples of fenxin doudicao have not been found, although based on the drawing of a nine-bay-wide structure in Yingzao fashi, and comparing it to known architecture, we conclude that this layout was probably used for special Song architecture of at least nine bays, such as ancestral temples (taimiao). Finally, examples for the design pattern of doudicao include the east hall of Foguang Monastery (fig. 3.5), the Liao-period Bhagavat Sutra Repository of Huayan Monastery in Datong, the Southern Song Sanqing Hall of Xuanmiaoguan in Suzhou (fig. 8.6-2), and the Yuan-period Dening Hall at the Temple to the Northern Peak in Quyang, Hebei. Examples of its subtype, jinxiang doudicao, have not been discovered. Except for Sage Mother Hall at the Jin Shrines, all these buildings match the formal requirements for diantang construction with regard to column grid, cao lines, and beam framework.
[image: 9.1. Four floor plans showing the interior division of space in eminent halls of single ( ) or multiple ( ) stories,  ,   31/2a–b. 1.  , single  2.  , double  3.  , compartmentalized  4.  , concentric ]
9.1. Four floor plans showing the interior division of space in eminent halls of single (diantang) or multiple (diange) stories, Yingzao fashi, juan 31/2a–b.
1. Dancao, single cao
2. Shuangcao, double cao
3. Fenxin doudicao, compartmentalized cao
4. Jinxiang doudicao, concentric cao


[image: 9.2. Cross-section and plan, Sage Mother Hall, Taiyuan, Shanxi, 1023–1032.]
9.2. Cross-section and plan, Sage Mother Hall, Taiyuan, Shanxi, 1023–1032.


Sage Mother Hall is a five-by-four-bay-wide main hall with diantang framework of single-cao design, surrounded by a fujie (auxiliary structure attached to the core building) beneath the double eaves of the hip-gable roof. Particularly noteworthy are the four transverse frameworks in the central three bays of the front fujie: here, the two-rafter beams that should terminate at the front eaves column shafts of the core hall are enlarged into four-rafter beams; their tails protrude inside the hall, where they are lodged into the shafts of the central four inner-cao columns. As a consequence, the four front eaves columns that define the central three bays of the core hall are significantly shortened: their lower sections are chopped off. They stand on top of the elongated four-rafter beams without reaching the ground, similar to the dwarf columns. In this way, the column grid lacks four front eaves columns that should be positioned in the central bay and its flanking side bays, which differs fundamentally from a typical single-cao layout. Thus we can say that Sage Mother Hall “omits” four front eaves columns of its core by transforming two-rafter beams of the subsidiary enclosing structure into four-rafter beams that extend into the hall. This is an extremely rare example of column elimination in diantang construction.

Tingtang Construction
In contrast to the horizontal division of diantang construction with three layers piled on top of each other, tingtang construction relies on several vertical frameworks arranged side-by-side and pieced together in sequence. The frameworks are erected at the boundary lines between two adjacent bays (jianfeng [bay line] in Song terminology) with purlins, rafters, and panjian (horizontal joists to hold together two transverse frameworks). These pieces form the skeleton of the building. Front and rear eaves columns are compulsory in Song tingtang architecture, but the number and placement of interior columns are flexible and may vary, depending on the choice of design for the transverse frameworks. The interior columns are usually not aligned with each other in a longitudinal row, except in a case in which the same structural design is applied to all the transverse frameworks. The columns generate neither cao lines nor any kind of cao inside the hall. This is the key defining difference between tingtang and diantang construction, the latter generating cao or cao lines (fig. 9.3).
Yingzao fashi contains cross-sectional drawings of tingtang frameworks, each with a three-part description on the right side. They are jointly referred to as “frameworks used in tingtang along the boundary lines between two adjacent bays.” Tingtang construction thus applies these frameworks at the bay boundary lines, one at a time. Their designs are distinguished according to beam span, as expressed in n-rafter-length beam, and to column number, both of which are indicated in image and text. In total there are eighteen configurations illustrated in Yingzao fashi (fig. 9.4).
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9.3. Four types of tingtang frameworks.
1. Six-rafter and two-rafter beams with three pillars
2. Two-rafter beams in front and back with four pillars
3. Centrally divided framework with two-rafter beams and five pillars


We can divide the frameworks into four hierarchical categories on the basis of their total building depth, expressed by the number of rafters: ten-rafter buildings, eight-rafter buildings, six-rafter buildings, and four-rafter buildings. Ten-rafter buildings are illustrated in five drawings, eight-rafter buildings in six drawings, six-rafter structures in three drawings, and four-rafter structures in four drawings. The most important characteristic is their interchangeability: as long as the total rafter number of the building remains the same, designs with varying column numbers may be used within the same building.
We can also group the eighteen patterns into five typological categories based on the number of interior columns:
	1.Frameworks with no interior columns (a clear span, with two eaves columns); only one example among the drawings (#18)

	2.Frameworks with one interior column that is placed either at the midpoint of the building’s depth (centrally divided, with two eaves columns and one interior column) or sideways (a two-rafter beam abutting an n-rafter beam, with three columns); seven examples (#1, 6, 7, 12, 13, 15, 16)

	3.Frameworks with two interior columns that are either placed symmetrically (an n-rafter beam in both the front and the back, with four columns) or placed asymmetrically (a two-rafter beam in the front and a one-rafter beam in the back, with four columns); five examples (#2, 8, 9, 14, 17)

	4.Frameworks with three symmetrically positioned interior columns (centrally divided, with a two-rafter beam in the front and the back, with five columns); two examples (#3 and 10)

	5.Frameworks with four symmetrically positioned interior columns that take one of three shapes: a one-rafter beam in both the front and the back, with six columns; a one-rafter beam and a two-rafter beam in both the front and the back, with six columns; two two-rafter beams in both the front and the back, with six columns; three examples (#4, 5, and 11)


Upon closer inspection, we observe that frameworks that have three or more interior columns belong to large tingtang halls of eight- or ten-rafter depth. Frameworks with a depth equal to or smaller than six rafters, which are more commonly used for tingtang halls, have only one or two interior columns. In total, twelve drawings have one or two interior columns, and six of them are of buildings equal to or smaller than six rafters. The different patterns for frameworks of the same rafter span but different beam combinations denote varying numbers and placements of interior columns. If used simultaneously within the same building, they allow a variety of column combinations and diversity in spatial design. The normal depth of a tingtang measures three or five bays, and only occasionally seven bays (such as the Mañjuśrī Hall at Foguang Monastery). If we focus on frameworks inside the building without considering gable walls, then three-bay-wide halls have just two frameworks, one on each side of the central bay. Five- or seven-bay-wide halls have four or six frameworks that flank the central and side bays and are eligible for two or three different structural designs. This is the essential quality of tingtang construction. Columns are not eliminated in any of these constructions.
[image: 9.4. Eighteen frameworks for large-scale   in  . 1.  ,  , [ ]      , ten-rafter construction, centrally divided, with three columns 2.  ,      , ten-rafter construction, a three-rafter beam in both front and back, with four columns 3.  ,  ,  ,          , ten-rafter construction, centrally divided, a two-rafter beam in both front and back, with five columns 4.  ,  ,      , ten-rafter construction, two two-rafter beams in both front and back, with six columns 5.  ,  ,        , ten-rafter construction, a one-rafter beam and a two-rafter beam in both front and back, with six columns 6.  ,  ,        , eight-rafter construction, centrally divided, with three columns 7.  ,  ,        , eight-rafter construction, a two-rafter beam abutting a six-rafter beam, with three columns 8.  ,  ,      , eight-rafter construction, a two-rafter beam in both front and back, with four columns 9.  ,  ,        , eight-rafter construction, a three-rafter beam in both front and back, with four columns 10.  ,  , ( ) ,    ,  ,  ,  , eight-rafter construction, centrally divided, a two-rafter beam in both front and back, with five columns 11.  ,  ,        , eight-rafter construction, and a one-rafter beam in both front and back, with six columns 12.  ,  ,        , six-rafter construction, centrally divided, with three columns 13.  ,  ,        , six-rafter construction, a two-rafter beam abutting a four-rafter beam, with three columns 14.  ,  ,        , six-rafter construction, a two-rafter beam in front and a one-rafter beam in back, with four columns 15.  ,  ,        , four-rafter construction, centrally divided, with three columns 16.  ,   ( )  ,        , four-rafter construction, a one-rafter beam abutting a three-rafter beam, with three columns 17.  ,   ( )  ,          , four-rafter construction, centrally divided, a one-rafter beam in both front and back, with four columns 18.  ,  ,        , four-rafter construction, clear span, with two columns]
9.4. Eighteen frameworks for large-scale tingtang in Yingzao fashi.
1. Shijiachuanwu, fenxin, [yong] sanzhu 十架椽屋, 分心,［用］三柱, ten-rafter construction, centrally divided, with three columns
2. Shijiachuanwu, qianhou sanchuanfu, yong sizhu 十架椽屋, 前後三椽栿, 用四柱, ten-rafter construction, a three-rafter beam in both front and back, with four columns
3. Shijiachuanwu, fenxin, qianhou rufu, yong wuzhu 十架椽屋, 分心, 前後乳栿, 用五柱, ten-rafter construction, centrally divided, a two-rafter beam in both front and back, with five columns
4. Shijiachuanwu, qianhou bing rufu, yong liuzhu 十架椽屋, 前後並乳栿, 用六柱, ten-rafter construction, two two-rafter beams in both front and back, with six columns
5. Shijiachuanwu, qianhou ge zhaqian rufu, yong liuzhu 十架椽屋, 前後各劄牵乳栿, 用六柱, ten-rafter construction, a one-rafter beam and a two-rafter beam in both front and back, with six columns
6. Bajiachuanwu, fenxin, yong sanzhu 八架椽屋, 分心, 用三柱, eight-rafter construction, centrally divided, with three columns
7. Bajiachuanwu, rufu dui liuchuanfu, yong sanzhu 八架椽屋, 分心, 用三柱, eight-rafter construction, a two-rafter beam abutting a six-rafter beam, with three columns
8. Bajiachuanwu, qianhou rufu, yong sizhu 八架椽屋, 前後乳栿, 用四柱, eight-rafter construction, a two-rafter beam in both front and back, with four columns
9. Bajiachuanwu, qianhou sanchuanfu, yong sizhu 八架椽屋, 前後三椽栿, 用四柱, eight-rafter construction, a three-rafter beam in both front and back, with four columns
10. Bajiachuanwu, fenxin, (qianhou) rufu, yongwuzhu 八架椽屋, 分心, ［前後］乳栿, 用五柱, eight-rafter construction, centrally divided, a two-rafter beam in both front and back, with five columns
11. Bajiachuanwu, qianhou zhaqian, yong liuzhu 八架椽屋, 前後劄牵, 用六柱, eight-rafter construction, and a one-rafter beam in both front and back, with six columns
12. Liujiachuanwu, fenxin, yong sanzhu 六架椽屋, 分心, 用三柱, six-rafter construction, centrally divided, with three columns
13. Liujiachuanwu, rufu dui sichuanfu, yong sanzhu 六架椽屋, 乳栿對四椽栿, 用三柱, six-rafter construction, a two-rafter beam abutting a four-rafter beam, with three columns
14. Liujiachuanwu, qianhou rufu zhaqian, yong sizhu 六架椽屋, 前後乳栿劄牵, 用四柱, six-rafter construction, a two-rafter beam in front and a one-rafter beam in back, with four columns
15. Sijiachuanwu, fenxin, yong sanzhu 四架椽屋, 分心, 用三柱, four-rafter construction, centrally divided, with three columns
16. Sijiachuanwu, zhaqian (dui) sanchuanfu, yong sanzhu 四架椽屋, 劄牵［對］三椽栿, 用三柱, four-rafter construction, a one-rafter beam abutting a three-rafter beam, with three columns
17. Sijiachuanwu, fenxin (qianhou) zhaqian, yong sizhu 四架椽屋, 分心, ［前後］劄牵, 用四柱, four-rafter construction, centrally divided, a one-rafter beam in both front and back, with four columns
18. Sijiachuanwu, tongyan, yong erzhu 四架椽屋, 通檐, 用二柱, four-rafter construction, clear span, with two columns


The Jin-period Sansheng Hall at Shanhua Monastery in Datong is a typical example of a pre-Yuan tingtang that determines column number and placement through customized selection of varying framework designs. It is a five-bay-wide and eight-rafter-deep main hall with a single-eave hipped roof and tingtang framework. The central and side bays and the gable walls apply three different framework designs. A Buddhist altar with three statues (Buddhas of the Past, Present, and Future) is installed in the middle and rear part of the central three bays, and large-span beams provide a column-free interior. The two central-bay frameworks are thus designed as an eight-rafter construction with a two-rafter beam abutting a six-rafter beam, with three columns (fig. 9.4-7). The outer sides of the flanking bays are already outside the altar zone and do not need the same elongated beams, which is why their frameworks use a modified version of the initial design with a comparatively shorter beam in the front and a longer beam in the back, known as an eight-rafter construction with a five-rafter beam abutting a three-rafter beam, with three columns; in other words, a structure not explicitly described in Yingzao fashi. From this example, we observe that tingtang frameworks are designed according to practical needs. As planned and intended, this hall should have in total only four interior columns and does not omit any of them. The hall has a hipped roof, and for that reason, only the central bay has fully developed eight-rafter-deep frameworks. Restricted by the roof pitch, the frameworks of the flanking side bays reduced the beams in a structure such as Sansheng Hall to four rafter lengths. The building side walls are even stripped of the transverse beam frameworks and consist merely of pillars. We speculate that if this hall had an overhanging gable roof, the side bays would also possess fully developed frameworks and the side walls might use frameworks with a symmetrical design known as an eight-rafter construction, centrally divided with a two-rafter beam in both the front and the back, with five columns (fig. 9.4-10). This then would turn the Sansheng Hall of Shanhua Monastery into a typical example of a hall with a tingtang framework (fig. 9.5). “Column omission” is not a factor.
The tingtang constructions described above are in accordance with drawings in Yingzao fashi and represent the standardized designs for frameworks in the Song period. They differ from earlier Tang tingtang-type buildings, including the main halls at Nanchan Monastery, Five Dragons Temple, and Tiantai Hermitage, which are only three bays wide with four-rafter beams to span the building depth, without interior column support, and therefore do not reflect the combination of varying framework designs.
[image: 9.5. Isometric drawing of Sansheng Hall, Shanhua Monastery, Datong, 1128–1143.]
9.5. Isometric drawing of Sansheng Hall, Shanhua Monastery, Datong, 1128–1143.


LIAO TINGTANG WIDER THAN FIVE BAYS COMPARED
TO SONG CONSTRUCTION
The majority of extant Liao structures belong to the tingtang type, and they all use at least two different kinds of transverse frameworks. The only exception is Haihui Hall at Huayan Monastery in Datong, now destroyed, a five-bay-wide, gable-roofed hall with six transverse frameworks that are uniformly designed as an eight-rafter construction with a two-rafter beam in both the front and the back, with four columns (fig. 9.4-8). The five-bay-wide, six-rafter-deep Liao-period main hall of Kaishan Monastery in Xincheng, Hebei, uses frameworks designed as a two-rafter beam abutting a four-rafter beam, with three columns, for the central bay and those known as centrally divided, with three columns, for the side bays. Both of these are described in Yingzao fashi. The five-bay-wide, eight-rafter-deep Sandashi Hall of Guangji Monastery in Baodi, Hebei, now destroyed, had a two-rafter beam abutting a three-rafter beam, with four columns, as the central-bay frameworks and a two-rafter beam in both the front and the back, with four columns, for the side-bay frameworks. The seven-bay-wide main hall of Shanhuasi in Datong and the nine-bay-wide main hall of Fengguosi in Yixian, both ten rafters deep, use the same framework designs: the frameworks of the central and side bays apply a four-rafter beam in the front and a two-rafter beam in the back, with four columns, and those in the end bays use two two-rafter beams in both the front and the back, with six columns. These are the representative examples for extant Liao tingtang architecture (fig. 9.6).
Some Liao tingtang show differences from Song construction. At closer inspection of the eight- and ten-rafter-deep Liao buildings, the initial designs were modified. The front eaves two-rafter beams of the eight-rafter Guangji Monastery main hall were extended toward the hall interior and became three-rafter beams (lengthened by one rafter). This provides additional support for the principal beams above so that, in practice, the four-rafter beams have an effective span of only three rafters, which makes it possible to reduce their profiles. The ten-rafter halls of Shanhua Monastery and Fengguo Monastery likewise aimed for principal beams smaller in diameter by transforming the front eaves two-rafter beams into four-rafter beams by extending them two rafter lengths. The effective span length of the principal six-rafter beams above was thus reduced to four rafters.
These three examples share a common feature. Since it is impossible to decrease the actual length of principal beams in comparatively deep halls, in practice, the layered design wherein two beams are piled on top of each other is an effective measure to reduce the span of the large upper-layer beam. This allows for smaller timber profiles. The number of columns is key to this functioning design and part of the initial layout; and this number has not increased or decreased. The upper-layer beams are designed as four- or six-rafter beams in accordance with tingtang construction as described in Yingzao fashi. Nevertheless, they still function only as three- and four-rafter beams, respectively. This differs from the Song solution to the beam-profile problem in which interior columns rise toward the ridge line until they support the top crossbeam, thereby cutting the principal beams into two halves. In comparing Song and Liao building technology, the Song method minimizes the beam spans to the fullest extent; it is simpler, uses less material, and yet is technologically more advanced than the Liao construction. If we consider that in comparison to Song, Liao tingtang frameworks are more complex and that Liao style preserved more Tang characteristics, these Liao buildings most likely reflect early period features inherited from Tang tingtang architecture. Song tingtang construction represents a new achievement of the Song and post-Song period.
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9.6. Cross-sections of three Liao tingtang structures.
1. Sandashi Hall, Guangji Monastery, Baodi, Hebei, 1025
2. Great Buddha Hall, Fengguo Monastery, Yi county, Liaoning, 1019
3. Main hall, Shanhua Monastery, Datong, Shanxi, eleventh century



TRUE COLUMN OMISSION AND COLUMN DISPLACEMENT WITH REGARD TO LENGTHWISE CONSTRUCTION
The earliest extant lengthwise framework (as opposed to the transverse frameworks discussed thus far) between interior columns is in Jin tingtang construction. Chen Mingda coined the name zongjia (lengthwise construction) for this kind of framework. Such a framework is also known as linjia (tixi) (purlin construction [framework]) because of its position below the purlins (lin). It either is combined with architraves inside the building and short supporting timbers (chuomufang) for additional abutment of architraves or directly joins the purlins to form a composite beam similar to a parallel chord truss (pingxingxian hengjia). The aim is always to support the transverse roof construction above. Lengthwise construction has a long history in China. In early architecture, columns are often not aligned at right angles to the building façade. Rather, they are aligned in rows along the façade, which indicates a purlin construction framework. The main building at the early Zhou palace complex in Fengchu, Qishan, Shaanxi province, was an example of this kind of column arrangement. High-platform buildings (taixie) of the Warring States and Qin and Han periods also used lengthwise construction for the rooms or corridors under the single-slope roofs that surrounded the core structure (fig. 1.19). After the Northern and Southern Dynasties, the use of taixie declined significantly. Lengthwise construction became less common but still remained; its features are recorded in Yingzao fashi.
The earliest and most representative example of tingtang architecture with lengthwise construction is the Jin-period Mañjuśrī Hall of Foguang Monastery. It is a seven-bay, eight-rafter-deep hall with an overhanging gable roof. The six transverse frameworks of the central five bays were initially designed as an eight-rafter construction with a two-rafter beam in both the front and the back, with four columns (fig. 9.4-8), and the two gable frameworks, as an eight-rafter construction, centrally divided with a two-rafter beam in both the front and the back, with five columns (fig. 9.4-10). According to normal practice, interior columns should be aligned at a two-rafter distance away from both the front and rear eaves. Each colonnade should comprise six columns. What makes this hall so special is the use of lengthwise frameworks above interior columns, which allow transmitting the load to only a few columns: in the front row, the central three bays and the last two end bays on both sides use interior architraves, in total three such interior architraves; in the back row, the outermost three bays on both the left and right sides use lengthwise frameworks similar to parallel chord trusses, in total two such composite beams. Thus it is possible to leave out four interior front columns from the central and second-to-last bays and, additionally, four interior rear columns from the side and second-to-last bays. Only two interior columns remain in each of the front and back rows to support the lengthwise frameworks. According to the design patterns of Yingzao fashi, this tingtang structure should have twelve interior columns, but in practice the lengthwise construction led to reduction of eight columns. Thus it is “column omission” in the truest sense of the word (fig. 9.7). Since lengthwise construction was already a mature technology when Mañjuśrī Hall was built in 1137, the framework may belong to a local building tradition from the Northern Song that continued in the Jin dynasty. In addition, the south hall at Yanshan Monastery of 1153–1167 in Fanshi and the Amitābha Hall at Chongfu Monastery of 1143 in Shuo county, both in Shanxi, use this construction method (fig. 9.8).
In spite of lengthwise construction and column omission, the remaining four interior columns at Mañjuśrī Hall are still positioned at the bay lines and aligned with the front and rear eaves columns. However, Jin architecture also includes examples with interior columns at off-axis positions such as the Amitābha Hall at Chongfu Monastery. This seven-bay-wide, eight-rafter-deep hall consists of several transverse frameworks. Initially designed as an eight-rafter construction with a two-rafter beam in both the front and the back, with four columns (fig. 9.4-8), these frameworks should have two interior colonnades with six columns each. But the central five bays of the interior front row use three lengthwise frameworks, a two-bay-wide one in the center and a one-and-a-half-bay-wide one on each side, and omit two interior columns that would have been positioned at the outer sides of the side bays. Among the remaining four columns, the outermost columns on the left and right sides remain unchanged. However, the other two remaining columns, the central bay columns, are shifted sideways onto the midpoints of the flanking side bays. Offering better support for the lengthwise frameworks, they are neither positioned at the bay axes nor aligned with the front and rear eaves columns. Amitābha Hall shows that lengthwise construction inside allows not only the elimination of certain columns but also the possibility of shifting them in the plan, the formulation known as yizhu.
Yuan and Ming architecture continues to use lengthwise construction with column omission and displacement. Examples are the Yuan-period main hall of the Lower Guangsheng Monastery in Hongdong, Shanxi; Yuan-period buildings in Hancheng, Shaanxi; and the front eaves of Yangxin Hall built during the reign of the Ming emperor Jiajing (r. 1521–1567) in the Forbidden City. Late imperial architecture in northeastern China contains examples of front eaves from which da’e (a massive architrave) and chuomufang (short supporting timbers) are used so that pillars can be eliminated or displaced.
[image: 9.7. Isometric drawing and plan of Mañjuśrī Hall, Foguang Monastery, 1137.]
9.7. Isometric drawing and plan of Mañjuśrī Hall, Foguang Monastery, 1137.


[image: 9.8. Amitābha Hall, Chongfu Monastery, Shuo county, Shanxi, 1143.]
9.8. Amitābha Hall, Chongfu Monastery, Shuo county, Shanxi, 1143.


If Ming tingtang construction follows Song style, it is because official-style architecture originated from Song and Yuan architecture in Jiangsu and Zhejiang, as discussed in essay 8. The back hall at the Altar of Soil and Grain in Beijing, built during the Yongle reign (1402–1424), is an example. The five-bay-wide, eight-rafter-deep tingtang with hip-gable roof uses two different designs for its transverse frameworks: the central-bay frameworks use an eight-rafter construction with a two-rafter beam abutting a six-rafter beam, with three columns (fig. 9.4-7), and the side-bay frameworks use an eight-rafter construction with a two-rafter beam in both the front and the back, with four columns (fig. 9.4-8). The interior columns in the central and side bays do not match in number. This hall still possesses prominent characteristics of a Song tingtang (such as the different transverse frameworks) (fig. 9.9). However, the majority of Ming official-style architecture has a much more regular column grid. Whether it is the framework in the central bay or the side, second-to-last, or end bay, with gable walls the only exception, the layout of interior columns is regular. The front hall at the Altar of Soil and Grain, contemporary with the rear hall, is an example. The front hall is a five-bay-wide, ten-rafter-deep tingtang with a hip-gable roof that uses frameworks in the central and side bays that are uniformly designed as a ten-rafter construction with a three-rafter beam in both the front and back, with four columns (fig. 9.4-2). This early Ming example foreshadows the decline in structural diversity that was about to occur. In the mid- and late Ming and the Qing periods, a unified style became standard. The great advantages of Song tingtang construction, specifically the flexible adaptation of column number and placement of columns along the transverse axes (off-axis), disappeared to such an extent that, compared to the dynamic Song style, late imperial official style was all too orderly in column and framework arrangements. The rigid Ming frameworks gave way to the perhaps misconceived term “column omission” in reference to earlier architecture. It is probably more accurate to say that the placement is in line with the Song principle of a flexible column grid for Song and Jin and Yuan frameworks in which pillars have been moved off-axis. Sometimes it is easy to forget that the ability to reduce columns from a building interior initially was the key defining feature for the layout of tingtang architecture, not a feature that should be associated primarily with the period of Liao or Song through Yuan.
[image: 9.9. Cross-section and plan, back hall, Altar of Soil and Grain, Beijing, Yongle reign period (1402–1424).]
9.9. Cross-section and plan, back hall, Altar of Soil and Grain, Beijing, Yongle reign period (1402–1424).


We thus have a better understanding of the specific characteristics of Song-style timber-frame structures. In diantang construction, the division of cao in the plan is formalized and the column-grid layout is fixed. By contrast, tingtang construction takes many forms, varying both in interior column number and placement. Since these factors are set individually for each transverse framework, the column layout of a tingtang is flexible. Therefore regular diantang and tingtang do not prompt the questions of column omission and column displacement. Only if extra architectural members are added and if columns that should be there according to the initial framework design are left out or shifted may we then call it column omission and column displacement.
Buildings for which one may use the term column omission, we have seen, are the Sage Mother Hall, where the front eaves two-rafter beams of the subsidiary surrounding bay are lengthened into four-rafter beams, and the Mañjuśrī Hall of Foguang Monastery, where additional lengthwise frameworks make it possible to omit interior columns that should exist according to the initial framework design. A good example for column displacement is the Amitābha Hall of Chongfu Monastery, where columns are shifted easily thanks to an interior architrave. Determination of whether column elimination or column displacement is actually the case is a complex question that requires a complete understanding of the fundamental features of Song tingtang construction. Through comparison between Song and the late imperial official style that has evolved from it, we come to understand the rigidity and regression brought about by stylization and schematization of the once so flexible and adaptive tingtang.





TEN
[image: image]
Song Architecture in South China and Its Relation to Japanese Great Buddha–Style Architecture of the Kamakura Period
Fujian and Zhejiang are the closest Chinese provinces to Japan. As we have seen in earlier essays, more than one architectural style existed in Song China. In the late twelfth and thirteenth centuries, when Japanese monks of the Kamakura period (1185–1334) came to China to study Buddhism, they resided in several kinds of monasteries. Two distinct styles of buildings were transmitted back to Japan by Buddhist monks. The transmission was particularly valuable because one of the styles no longer survives in China. Three bracketing terms are key to understanding this essay: linggong (an uppermost bracket-arm parallel to the building plane); fubigong (an arrangement of alternating bracket-arms and joists piled up within the wall plane); and dingtougong (a half-bracket or bracket-arm directly inserted into the column shaft). All are discussed in more detail below.


Three buildings in Fujian define architecture in southeastern China in the tenth and eleventh centuries: the main hall at Hualin Monastery in Fuzhou, dated 964; Sanqing Hall of Xuanmiao Daoist Monastery in Putian county, dated 1016; and the former buildings at Ganlu Hermitage in Taining county (figs. 8.3-1, 8.6-2). These buildings not only possess characteristics of Song architecture but, because of their remote location, to a certain extent possess characteristics of some even older methods; and they possess a strong local flavor of Fujian. The buildings and the regional style of Fujian they represent are strikingly similar to a type of Kamakura-period architecture in Japan known as “Great Buddha style” (Daibutsuyō).
Great Buddha style at one time was mistakenly known as “Indian style.” This misnomer was derived from the Japanese term Tenjikuyō (Chinese: Tianzhuyang), literally Indian style, Tianzhu a Chinese name for India. In fact this architectural style is from Southern Song China. Introduced to Japan by the eminent Japanese monk Shunjōbō Chōgen at the end of the twelfth century, it was used in the rebuilding of Great South Gate at the monastery Tōdaiji in Nara, which had been destroyed during war in the 1180s. Because Great South Gate stands in front of the Hall of the Great Buddha (Dai Butsuden) at Tōdaiji, Japanese architectural historians renamed “Indian style” as Great Buddha style. In addition to Great South Gate of Tōdaiji, completed before 1200, Jōdodō (Pure Land Hall) at Jōdoji (Pure Land Monastery) in Hyōgo prefecture, built in 1192, is an example of Great Buddha style.
Great Buddha style was one of the two prominent building styles that were transmitted from China to Japan at this time. The second was Zen style, Zen the Japanese word for Chan (Buddhism) and alternately known as “Chinese style” (Karayō in Japanese). Zen style arrived in Japan a few decades after Great Buddha style, introduced by the eminent Japanese monks Eisai (1144–1215) and Dōgen (1200–1253) and the Chinese monk Daolong (1213–1278) from Lanxi, in Sichuan, who had visited important monasteries of the “Five Mountains and Ten Monasteries” (Wushan shicha) associated with the Linji Buddhist sect in Jiangsu and Zhejiang. There was also a third style of Buddhist architecture in thirteenth-century Japan that is known as “Japanese style” (Wayō, literally native style).
An inscription on a bronze bell from Mount Koya in Japan states that Chōgen visited Song China three times, and that in Mingzhou (present-day Ningbo) he took part in the restoration of the reliquary hall of Ayuwang (King Aśoka) Monastery. Although some scholars refute this claim, whether or not Chōgen himself was in China, a builder named Chen Heqing and others from continental East Asia were in Japan and were involved in the reconstruction of Tōdaiji under Chōgen’s supervision. Great Buddha style as represented by Great South Gate reflects a regional architectural style of Fujian and is different from the typical regional features of Chan style in extant Song and Yuan structures from other parts of southeastern China. Great Buddha style flourished in Japan for only about twenty years before it was replaced by Zen style and thereafter quickly disappeared.
The coexistence of two styles of Japanese Buddhist architecture with such excellent documentation of specific Chinese buildings that are likely to represent their sources is unique in the early history of East Asian architecture. Japanese architectural historians have pondered why a building style would have been so short-lived, fueling the associations with the one Japanese monk (Chōgen) whose biography is documented in great detail; and if through the Japanese buildings one might learn more about South Chinese architecture that is now lost. The strongest arguments have been that a building tradition of Fujian is the source of Great Buddha style because of the use of dingtougong, a term found in Yingzao fashi that we translate here as half-bracket or bracket-arm directly inserted into the column shaft. They are in fact inserted bracket-arms (Chinese: chagong; Japanese: sashihijiki) whereby the trunk of the bracket is inserted into the column shaft. Evidence of this feature survives at Daxiongbao Hall of Hualin Monastery in Fuzhou and Sanqing Hall of Xuanmiaoguan in Putian, and existed at Ganlu Hermitage in Taining.
Three Song Timber-Frame Structures of Southeastern China
The relevant buildings of South China have been discussed in previous essays. We highlight here only the most important architectural components for understanding this essay.
MAIN HALL OF HUALIN MONASTERY IN FUZHOU
Located east of West Lake in Fuzhou at the foot of Mount Yuewang, only the main hall survives from the tenth-century monastery. The three-bay-wide, four-bay-deep, eight-rafter building originally was crowned by a hip-gable roof with a single set of eaves. In late imperial times, lower eaves were added. The first bay of the building depth takes the shape of an open front gallery; the remaining three bays, measured from the interior front columns (jinzhu) to the rear eaves columns, create the inner core of the hall proper. Based on the mortise openings in the column shafts, we deduce that woven bamboo walls coated with plaster (bianzhu moniqiang) were probably installed between the eaves columns at three sides of the building to form the gable and rear walls, and lattice doors (gezimen) were used between the interior front columns.
The transverse frameworks positioned on the left and right sides of the central bay are eight-rafter construction, a two-rafter beam in both the front and the back, with four columns, one of the eighteen design patterns for tingtang depicted in Yingzao fashi and discussed in essay 9 (fig. 9.4-8). Only the front gallery has a flat, coffered ceiling (ping’an). Bracket sets and beams are somewhat similar to those of diantang construction (figs. 8.3-1, 10.1–10.5). Dingfu run lengthwise in the back of the hall, where they span the distance between the gable walls and interior rear columns; they resemble the rufu (two-rafter beams) in the central bay of the rear. In the front, the dingfu are replaced by column-top joists (zhutoufang) that span lengthwise across the front interior side bays and support the middle and upper roof purlins of the gable walls (fig. 10.1). The interior columns are taller than the eaves columns by 5 zucai (full standard units, here a standard height being 21 fen). The tails of the eaves column-top two-rafter beams (rufu and dingfu, so designated because of their position in the building) are inserted into the shafts of the opposite interior columns and are supported by two steps of the inserted bracket-arms (dingtougong) from which they project. Four-rafter beams are positioned between the front and rear interior columns (fig. 10.2-1). The ridge above is hidden behind a flat, coffered ceiling that was added later, so that the exact construction method is unknown.
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10.1. Bracket sets and beam framework of main hall, Hualin Monastery, Fuzhou, Fujian, 964.
1. Pillar-top and intercolumnar bracket sets of front eaves
2. Lengthwise framework of outer cao of front eaves, west end bay
3. Side view (from east to west) of transverse framework of outer cao of front eaves between central bay and east end bay


Bracket sets are used at the column-top and corner positions all around the building and in addition at the intercolumnar positions along the building front. Two sets are placed in the central bay and one is in each of the side bays. Above the vertically positioned architraves, between the interior columns, are several layers of linggong (uppermost bracket-arms parallel to the building plane) that alternate with column-top joists, serving, in a sense, as intercolumnar bracket sets. All around the building at the column-top, corner, and intercolumnar positions are bracket sets of seven puzuo, or seven fundamental pieces, in touxin (stolen-heart) design that comprise four perpendicular extensions in the form of double-tier huagong (perpendicularly projecting bracket-arms) and double-tier xia’ang (descending cantilevers). Additional decorative descending cantilevers are placed on top of the upper-layer cantilevers, one at each set. They replace the decoratively carved noses (shuatou) (fig. 10.1-1). The bodies of column-top cantilevers span almost two rafter lengths. Their tails support the middle roof purlins and intersect with the ends of perpendicular bracket-arms that project from interior column shafts. The cantilevers and brackets are bound together as a single entity (fig. 10.1-2). The height of the module (cai) for the structural frame is 33–35 cm, and the height of the subsidiary unit (zhi) is 14.5 cm. All brackets are the size of a single standard timber unit (dancai), except for perpendicular bracket-arms which are taller and based on the two-piece module of zucai. Some members are treated with special craftsmanship. An example is the outward-bulging edge at the base of the blocks that is a remnant of minban (the plate beneath the cap-block).
[image: 10.2. Bracket sets and beam frameworks of rear eaves and sides of main hall, Hualin Monastery 1. View (from north to south) of two-rafter beam spanning interior columns and columns of west side of hall 2. Rear eaves section of interior with two-rafter beam spanning rear interior columns and rear eave columns 3. Interior projection of column-top bracket sets of side of hall 4. Column]
10.2. Bracket sets and beam frameworks of rear eaves and sides of main hall, Hualin Monastery
1. View (from north to south) of two-rafter beam spanning interior columns and columns of west side of hall
2. Rear eaves section of interior with two-rafter beam spanning rear interior columns and rear eave columns
3. Interior projection of column-top bracket sets of side of hall
4. Column


The earliest records of Hualinsi are in the Sanshanzhi (Record of three mountains), by Song scholar Liang Kejia (1128–1187), and Bamin tongzhi (Record of Eight Prefectures of Min) by the Ming official Huang Zhongzhao (1435–1508). Based on the two treatises, we know the monastery, originally known as Jixiang Chan Monastery, was established in 964, reconstructed in 1431, and renamed Hualinsi in 1444. According to Sanshanzhi, the monastery flourished because Zhang Jun (1097–1146), Southern Song leader of the anti-Jin movement, once resided here. No Southern Song reconstruction is mentioned. At this time, the Buddha hall at Hualin Monastery is the seventh oldest wooden building in China and the oldest in southern China.
[image: 10.3. Bracket sets and beam framework of sides and corners of main hall, Hualin Monastery]
10.3. Bracket sets and beam framework of sides and corners of main hall, Hualin Monastery



SANQING (THREE PURITIES) HALL OF XUANMIAO
DAOIST MONASTERY IN PUTIAN
Xuanmiaoguan is in northwestern Putian county, Fujian province. Bamin tongzhi states that construction began in 1009. Originally known as Tianqing Daoist Monastery, its name changed to the current one in 1295; in 1407 it was repaired. Only Sanqing Hall survives. Lower eaves were added all around the five-bay-wide, eight-rafter (four-bay)-deep structure during one of the repair periods. Only the four transverse frameworks, positioned at the bay boundary lines of the central three upper eaves bays, date from the Song dynasty, perhaps from the repair of 1015, the date usually assigned to the hall (fig. 10.4). The side gables and the upper eaves were altered after the Ming period.
[image: 10.4. Bracket sets and beam structure, Three Purities Hall, Xuanmiao Daoist Monastery, Putian, Fujian, 1016. 1. Inner-  framework 2. Column-top bracket sets 3. Intercolumnar bracket sets]
10.4. Bracket sets and beam structure, Three Purities Hall, Xuanmiao Daoist Monastery, Putian, Fujian, 1016.
1. Inner-cao framework
2. Column-top bracket sets
3. Intercolumnar bracket sets


Except for the lack of a flat, coffered ceiling in the front corridor, the structure of Sanqing Hall is very close to that of the main hall of Hualin Monastery: the four beam-frameworks are also close to the Yingzao fashi design of eight-rafter construction, two-rafter beams in both the front and the back, with four columns (figs. 9.4-8, 10.4, 10.5); the rear-eaves, column-top bracket sets are almost identical to those at Hualinsi’s main hall, although here both the front and rear eaves have intercolumnar bracket sets, one in each bay; the fubigong (arrangement of brackets and joists piled up within the wall plane) above the front and rear interior columns consist of two or three alternating layers of linggong and column-top joists, which, grouped in two clusters per bay, serve as intercolumnar bracket sets. The interior columns are taller than the eaves columns by 5 zucai.
[image: 10.5. Cross-section of Three Purities Hall, Xuanmiao Daoist Monastery]
10.5. Cross-section of Three Purities Hall, Xuanmiao Daoist Monastery


The cai varies here. One cai generally measures 29.5 by 12 cm in section and 1 zhi is usually 10–11 cm tall. The extremely thin width of the cai might be the result of replacement of parts from a reconstruction. The designs of the four transverse frameworks, ways of bracketing, and treatment of details here and at the halls at Hualinsi and Baoguosi are similar. In spite of a few later decorative techniques, Sanqing Hall is considered one of the best-preserved buildings in southern style of the Northern Song dynasty.

GANLU’AN IN TAINING COUNTY
Ganlu’an was destroyed shortly after it was discovered. (Fu Xinian did not have a chance to examine it.) We rely here on published material from the initial survey. Every hall at the hermitage was extremely small and exquisite. There is one striking difference compared to the halls at Hualinsi and Xuanmiaoguan. Those two halls use dingtougong (inserted half-brackets) to uphold the beam-ends that are lodged into the same column shafts only for interior columns. Eaves column–top bracket sets still interlock with top openings of cap-blocks. Bracket sets still uphold beams. Beams still uphold purlins. Therefore the halls at Hualinsi and Xuanmiaoguan are tailiang construction, and in fact their structural systems were those of tailiang in the North. But this was not the case at Ganlu’an. At the lost halls, the column-top and corner bracket sets consisted entirely of perpendicular bracket-arms (huagong) in the form of dingtougong inserted into column shafts without cap-blocks acting as mediators. The dingtougong serve to carry liaoyanfang (eaves-raising joists) (fig. 10.6). Beam-heads are mostly inserted into column shafts. And the column tops directly carry roof purlins. These features are obvious at Shenge, a pavilion built in 1146, and in the storehouse that is inscribed with the date Baoqing reign period (1225–1227). These two buildings of Ganlu’an were basically column-and-tie-beam (chuandou) construction, but the builders modified the beams with free-projecting heads (tiaoliang) into projecting dingtougong.
[image: 10.6. Details of buildings, all now destroyed, from Ganlu Hermitage, Taining, Fujian, Song dynasty. 1. Corner and intercolumnar bracket sets of upper hall 2. Side view of intercolumnar bracket set, Nan’an Pavilion 3. Beams and interior projections of bracket sets, side of upper eaves, Nan’an Pavilion]
10.6. Details of buildings, all now destroyed, from Ganlu Hermitage, Taining, Fujian, Song dynasty.
1. Corner and intercolumnar bracket sets of upper hall
2. Side view of intercolumnar bracket set, Nan’an Pavilion
3. Beams and interior projections of bracket sets, side of upper eaves, Nan’an Pavilion


Chuandou construction originated in an ancient structural system with a purlin framework (linjia). The prominent feature of the purlin framework is that purlins (in the Song dynasty known as tuan) rely on laterally aligned columns for support. In other words, a lengthwise framework is formed before each column is joined and stabilized with additional timbers in the transverse direction. This way of construction gradually developed into what is known today as column-and-tie-beam. Column tops directly support the roof purlins, and penetrating tie-beams (chuanfang) bind the transverse frameworks that are aligned along the lateral building axis together into one entity. Chuandou construction should have existed in Eastern Han times, for it is seen in mingqi (pottery burial objects) in the form of buildings from Guangzhou. The earliest place buildings like this are seen is Ganlu’an.

CLASSIFICATION OF CONSTRUCTION TYPES
Chuandou is one of three main categories of timber-frame construction. The other two are tailiang (column-beam-and-strut) and miliang pingding (closely placed beams, flat roof). Yingzao fashi further distinguishes two main types of tailiang: diantang (palatial style) and tingtang (a less eminent hall than a diantang). A diantang is composed of three horizontal layers: the column grid, bracket-set layer, and roof frame. As mentioned already, the east hall of Foguang Monastery is an example of diantang construction. The construction principle of tingtang, by contrast, is based on the increased height of interior columns into whose shafts beam-ends are inserted, forming vertical, parallel, transverse frameworks. Between adjacent frameworks lengthwise, horizontally positioned tie joists such as vertically positioned architraves (lan’e), column-top joists (zhutoufang), horizontal timbers (panjian), and purlins are inserted to bind them together as a single entity. The now destroyed Haihui Hall of Lower Huayan Monastery in Datong from the Liao dynasty is an example. Another type of beam framework is not mentioned in Yingzao fashi. Similar to tingtang construction, the interior columns are taller than the exterior ones and beam-ends are inserted into column shafts. The columns and beams also form vertical, transverse frameworks, but the multiple-layered brackets and joists that are piled up between columns to form the structural frame recall a diantang building. Good examples of this partial diantang, partial tingtang, or hybrid halls are the main halls at Fengguo Monastery and Baoguo Monastery. Diantang, tingtang, and hybrid halls were erected in the Tang, Five Dynasties, Northern Song, and Liao, and basically followed tailiang timber-frame construction. Chuandou construction likewise was popular but primarily in the South. Miliang pingding was used only occasionally for residential construction. Neither chuandou nor miliang pingding was ever part of Chinese official-style building.
Looking at the three buildings in Fujian on the basis of this categorization, we observe that Sanqing Hall and the main hall at Hualinsi (excluding its front gallery) in fact belong to the hybrid style (partial diantang and partial tingtang) represented by the Baoguosi hall in Ningbo as well as Fengguosi’s Daxiongbao Hall (figs. 8.3-1, -2, 9.6-2). Although the flat, coffered ceiling in the front gallery of the main hall at Hualinsi does not fully abide by the regulations for a diantang, it provides clues of diantang construction in Fujian at the time. Ganlu Hermitage’s buildings belong to Fujian regional chuandou-style construction of the early Southern Song period.
Particularly noteworthy are the two-rafter-long descending cantilevers employed at Hualinsi’s Daxiongbaodian. If the interior columns were shortened to the lengths of eaves columns, the structural frame would become similar to the first-floor, outer cao of the Kondō of Hōryūji in Japan (fig. 5.1) and thus would represent construction methods even older than at Foguangsi east hall. One thus wonders if architecture of Fujian in the tenth and eleventh centuries preserved a regional style more ancient than the official architecture in North China.

REFLECTIONS ON SOUTHERN ARCHITECTURAL FEATURES
The three southern halls at Hualinsi, Baoguosi, and Xuanmiaoguan share similar features. By comparing them with contemporary northern architecture, we can discern the differences between the North and the South in the Five Dynasties and early Song periods:
	1.The front gallery has a flat, coffered ceiling, but the interior of the hall proper is built with a ceiling whose structural features are exposed, a type known as cheshang lumingzao. This twofold method is used at the main halls of Hualinsi and Baoguosi but not in North China. It may have been a common method for small halls in the South.

	2.Provided that interior columns are taller than eaves columns, dingtougong are inserted into the interior column shafts to uphold the beam-ends that are also lodged into the shafts. This method is used at the halls at Hualinsi, Xuanmiaoguan, and Baoguosi. By contrast, Liao architecture, including the main halls at Fengguosi and Shanhuasi, lacks dingtougong at the points of intersection even if the beam-ends are lodged into the column shafts. This method of dingtougong supporting the beams probably originated in the South, and most likely resulted from the influence of chuandou-style construction.

	3.The central bay of the main hall at Hualinsi has two intercolumnar bracket sets, and each side bay has one set. Since the same is true for Daxiongbao Hall at Baoguosi, we might conclude that the two-intercolumnar-set method began in the South. It would have then been transmitted to the North, for during the early and middle Northern Song dynasty, before the compilation of Yingzao fashi, when the number of bracket sets between columns was officially set to a two-intercolumnar-set standard, northern buildings used only a single intercolumnar set.

	4.The Hualinsi, Baoguosi, and Xuanmiaoguan halls have single-tier brackets alternating with longitudinal joists piled up within the wall plane on top of the interior columns; the layers of this formation known as fubigong consist of one bracket and joist each at a time, until they reach the lowest roof purlin (xiapingtuan) (figs. 10.3, 10.6-2, -3). In the North, several layers of column-top joists are mounted on top of the nidao bracket-arms, which form a more compact structural frame in log-cabin style. The joists still give the illusion of bracketing through relief surface carvings in the shape of bracket bodies. Since this way of piling up alternating layers of brackets and joists is seen in Mogao cave murals, it might be a method from the Tang period that was preserved in the South and continuously used until the Yuan dynasty. In the North, the latest example is the main hall of Nanchan Monastery.

	5.The architraves placed along the exterior front eaves of Daxiongbao Hall at Hualinsi are crescent-shaped. The architraves in the three-by-one-bay front corridor of Daxiongbao Hall at Baoguosi take this form along and across the façade. All other architraves are straight timbers, four-sided in section, and they have a decorative pattern known as “seven-red-and-eight-white,” which traces to Tang double-lintels. Contemporary northern architecture neither has components carved in crescent-shape nor is decorated with the seven-red-and-eight-white pattern, suggesting, again, a southern origin of a regulation in Yingzao fashi.



REFLECTIONS ON TENTH- TO TWELFTH-CENTURY
FUJIAN REGIONAL CHARACTERISTICS
The Hualinsi and Xuanmiaoguan halls exhibit these construction methods:
	1.The bearing-block bottom is beveled with outward-bulging edges that resemble the shape凸. The thin vertical rim below is a remnant of the piece below the cap-block named minban (figs. 10.7-2–5).

	2.The cantilever-tips and beam-heads are carved with a double-curve (figs. 10.1-1, 10.4-1).

	3.Beams are almost circular in section. Both beam-ends are rounded off; the curvature of each shoulder starts at the intersection into which the column shaft is inserted. The beam bodies bulge outward continuously like a cigar (figs. 10.3, 10.4). The exceptions, because of the flat areas of ceiling, are the two-rafter beams at the front eaves of Hualin Monastery hall, where the two-rafter beams show smaller cross-sections at the ends than at the center, with their heads cut to the size of a single standard unit (dancai) even before passing through the mortise openings of the column shafts. This is a characteristic of exposed beams in diantang (fig. 10.1-2). The openings of the bearing-blocks below the beams (jiaofudou) follow the beam profile and form wide mouths. The undersides of beams are leveled and show a shallow groove with incised lines along the edges that, in close proximity to the openings of the bearing-blocks, assume the shape of begonia petals (figs. 10.3, 10.7-1).

	4.The entire roof uses only square rafters, with no circular rafters above them. Boards conceal the rafter heads. The rafters that form the upturned projecting roof corners are laid starting at the outermost exterior projections of corner bracket sets.

	5.All bracket-arms are of standard width equal to a single standard unit (dancai) except for the arms of the corner brackets. Bracket “eyes” (gongyan) are beveled with slanted upper edges that taper inward, visually evoking the illusion of bracket-heads turning slightly upward (figs. 8.3-1, 10.1-2).
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10.7. Technical and decorative features of Song architecture in Fujian.
1. Crescent-shaped beam, main hall, Hualin Monastery
2. Traces of minban at bottom of cap-block of bracket set, main hall, Hualin Monastery
3. Cantilever-tip and cap-block, Shuinan Pagoda, Fuqing, 1115–1129
4. Pillar, cap-block, and bracket set, Renshou Pagoda, Kaiyuan Monastery, Quanzhou, 1228–1237
5. Pillar, cap-block, and bracket set, Zhenguo Pagoda, Kaiyuan Monastery, Quanzhou, 1238–1250


The methods described above differ not only from those in North China and on the Central Plain but also from those in the main hall at Baoguosi in Ningbo and Yuan buildings in South China. They are found in extant stone pagodas in Fujian, including the pagoda in Shuinan village, Fuqing, built in the period 1115–1129; Renshou Pagoda of Kaiyuan Monastery in Quanzhou, built between 1228 and 1237; and Zhenguo Pagoda, also in Kaiyuan Monastery, built between 1238 and 1250 (figs. 10.7-3, -4, -5, 10.10-7).


Comparison of Great Buddha Style with Characteristic Features of Song Architecture in Fujian
Three examples of Great Buddha style, all associated with Chōgen, are known. In addition to the Great South Gate at Tōdaiji and Jōdo Hall at Jōdoji, the Sutra Repository at Daigoji in Kyōto, destroyed in 1939, was a third example (fig. 10.8). Construction of the Sutra Repository began in 1195. It burned in 1260 but was rebuilt in the late-twelfth-century style, which it retained as long as it survived. The prominent features in all three buildings are as follows:
	1.Bearing-block bottoms have an outward-bulging edge that is a remnant of the minban, the additional plate under the cap-block.

	2.Shuatou, cantilever-tips, and beam-heads are carved with a double-curved profile.

	3.Beams are almost circular in cross-section. Their undersides are leveled with a shallow groove that assumes the shape of flower petals at both ends. This decorative pattern is known in Japanese as shakujōbori because of its resemblance to the staff of a Japanese Buddhist monk.

	4.Rafters that are square in cross-section with rafter-concealing boards (zhechuanban) are laid with radial arrangement at the corners.

	5.Column-top bracketing, without cap-blocks, projects directly from the column shaft in the form of dingtougong. Intercolumnar bracket sets use a single cantilever shaped like a slanting beam, known in Japanese as yūri odaruki (free-tail rafter).

	6.The hall interior has an exposed ceiling. Dwarf columns are applied as a buffer between upper- and lower-layer beams.
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10.8. Two examples of Great Buddha–style architecture in Japan.
1. Cross-section of Jōdo Hall, Jōdoji, Hyōgo prefecture
2. Cross-section of Great South Gate, Tōdaiji, Nara


Turning to the Jōdo Hall at Jōdoji, the beam-ends are inserted into interior-column shafts. Dwarf columns are applied as a buffer between the lower- and upper-layer beams. The transverse beam frameworks are extremely similar to the Yingzao fashi design known as ten-rafter construction, a three-rafter beam in both the front and the back, with four columns (figs. 9.4-2, 10.8-1, 10.9). The arrangement above the four-rafter beams has been changed slightly but only because of the pyramidal roof. It contains elements of tailiang-style tingtang construction, as do the halls at Hualinsi and Baoguosi. Although the transverse beam frameworks of the Great South Gate at Tōdaiji that use four-rafter-beams and crossbeams of the uppermost level in the roof-beam framework (top beams known as pingliang) are similar to tingtang construction, it nevertheless also has six layers of penetrating tie-beams between eaves columns and interior columns. The tie-beams pierce through the eaves column shafts and their heads come to form the perpendicular bracket-arms and noses that uphold the upper and lower projecting eaves (fig. 10.8-2). Even if the drawings in Yingzao fashi often depict a tingtang with tie-beams between columns in the same direction as the principal beams above them, usually there is just one such tie-beam. The six layers of tie-beams piled one on top of another at the Great South Gate are unique in China and Japan and have never been explained. It is possible it was influenced by chuandou-style construction, by buildings other than or in addition to the halls at Hualin Monastery and Xuanmiaoguan in Fujian. Probably Fujian regional architecture itself advanced between the 960s and 1180s. Great Buddha style in Japan in all likelihood embodies the style of Fujian architecture after the mid-Southern Song period.
[image: 10.9.   framework for ten-rafter framework with a three-rafter beam in both the front and the back, with four columns, illustrated in  ,   31.]
10.9. Tingtang framework for ten-rafter framework with a three-rafter beam in both the front and the back, with four columns, illustrated in Yingzao fashi, juan 31.
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10.10. Comparative details of Song architecture in Fujian and Great Buddha–style architecture in Japan.
1. Cantilever-tips with curved profiles, Xuanmiaoguan and Hualinsi main halls
2. Beam-heads and cantilever-tips, Sutra Repository, Daigoji (left), Kyoto, and Jōdo Hall, Jōdo, Hyōgo (right)
3. Corner bracket set with dingtougong in touxin formation, Renshou Pagoda, Kaiyuan Monastery, Quanzhou, and Nan’an Pavilion, Ganlu Hermitage, Taining
4. Corner bracket set of front eaves, Sutra Repository, Daigoji
5. Two-rafter beams with almost circular sections and shallow grooves on undersides, Daxiongbao Hall, Hualin Monastery, Fuzhou
6. Beams with almost circular sections and shallow grooves on undersides, Jōdo Hall, Jōdo, Hyōgo
7. Dwarf column on top of beam without heta, Renshou Pagoda, Kaiyuan Monastery, Quanzhou
8. Dwarf column on top of beam without heta, Jōdo Hall, Jōdo, Hyōgo


Comparative details are shown in figures 10.7 and 10.10 and explained below.
BEARING-BLOCKS
The lower edges of the cap-block bases at Hualin Monastery Daxiongbao Hall and Renshou Pagoda bulge outward before being beveled with an inward-slanting edge. Below the edge is an extremely thin, straight vertical rim, a remnant of the minban. But the inward-slanted edge at the Hualinsi hall is very short (figs. 10.7-1, -2), whereas the one at Renshou Pagoda is enlarged (fig. 10.7-4). Great Buddha style was transmitted to Japan after the mid–Southern Song period, which is why the inward-slanted edge is comparatively long, as it is at Renshou Pagoda (figs. 10.10-2, -4, -6, -8). In Great Buddha style, the bearing-blocks positioned along the diagonal axis of the exterior projection are not aligned with the corner brackets. Rather, they are turned 45 degrees, pointing in the same direction as the bearing-blocks that project directly perpendicular to the building plane (fig. 10.10-4). In some cases, even the bearing-blocks of the upper tiers follow this method (fig. 10.10-6), which differs from tailiang style seen at Hualin Monastery main hall and Renshou Pagoda (fig. 10.10-3) but recalls the chuandou-style architecture at Ganlu’an (fig. 10.7-3). This position of bearing-blocks thus is a characteristic feature that derives from Song-period chuandou-style construction in Fujian.

BRACKET-ARMS
In Great Buddha style, exterior projecting bracket-arms are dingtougong that are inserted into the column shafts rather than projecting from column-top cap-blocks (figs. 10.10-2, -4, -6, -8). This bracketing is just what was used at Ganlu Hermitage but different from Hualin and Xuanmiao monasteries and from Renshou Pagoda. Again it appears that Great Buddha style derived from chuandou construction. Looking at the entasis, the bracket-heads at Jōdo Hall have a continuous curvature without division into segments. Bracket-eyes are beveled and form a slanted surface (fig. 10.10-6), just as are found in Daxiongbao Hall at Hualinsi and Renshou Pagoda (figs. 10.10-5, -7).

CANTILEVER-TIPS
Due, perhaps, to the significant impact of chuandou construction, Great Buddha style does not employ descending cantilevers at the column-top position. But at the intercolumnar position, it may use a vertically slanting beam shaped like a single cantilever that reaches from the eaves-raising joist (liaoyanfang) to the lowest roof purlin and perfectly embodies the functioning of a cantilever as a lever. The piece is known in Japanese as yūri odaruki (fig. 10.8-1). In China, this method is not seen in Fujian but appears in Shanxi province at Dachengdian (Great Achievement Hall) of the Confucian Temple in Pingyao, built in 1162. Such a component, between a slanting beam and a cantilever, is likely to be part of a Chinese building code, but how it comes to appear in Great Buddha style is not yet determined. If we look only at the tips of the beams or cantilevers, they are double-curved in profile, very similar to those seen at Daxiongbao Hall of Hualinsi and the Shuinan and Renshou Pagodas. They differ only in that the upper and lower parts are reversed (figs. 10.10-1–3). In Great Buddha style, the decoratively carved noses (shuatou), the heads of beams, and brackets may also use a similar profile (figs. 10.8-2, 10.10-2, -4), a feature close to the method of decorating beam-heads at Sanqing Hall (figs. 10.4-1, -2). Since this kind of curvature for cantilever-tips, shuatou, and beam-heads exists only in Fujian, this may be yet further evidence that Great Buddha style originated in Song times in the Fujian region.

BEAMS
The way in which beams, columns, and bracket clusters are arranged in Great Buddha style differs from the mode at the Hualinsi and Xuanmiaoguan halls, but with regard to the detailed treatment of beams, Great Buddha style and the Buddha hall at Hualinsi are extremely similar in several ways: the cross-sections of beams are almost circular; the beam undersides are leveled with a shallow groove framed by incised lines that, in close proximity to both ends precisely at the starting points of the recess, assume the shape of begonia-petals, the decorative pattern called shakujōbori in Japanese; the small bearing-blocks below the beams (jiaofudou) on top of the inward-projecting perpendicular bracket-arms follow the circular beam profiles and form wide mouths; the two beam-shoulders are rounded off starting at their intersections with the column shafts into which they are inserted; and the beam bodies bulge outward like cigars (figs. 10.10-5, -6). The main difference is that the carvings on the beam undersides in Great Buddha–style architecture have been simplified using a method known in Yingzao fashi as jiandi pingsa (low relief within a raised outline) so that they are less exquisite than those at Daxiongbao Hall of Hualinsi.

DWARF COLUMNS
The Jōdo Hall and Sutra Repository in Great Buddha style both use short, circular columns on top of beams. Their heads and feet are slightly rounded off into subtle, prismatic shapes. Wood fasteners (heta) are not used below their shafts. The same method is found at Renshou Pagoda of Kaiyuan Monastery. Through comparison of the drawings (figs. 10.10-7, -8), we see that not only are these dwarf columns very similar, the entire beam frameworks and ways of bracketing are as well.

RAFTERS
Great Buddha style uses only rafters that are four-sided in section. There are no circular rafters (known as flying rafters) above them. Boards conceal the rafter-heads. The same rafter features are found in buildings at Hualinsi, Xuanmiaoguan, and Ganlu’an, a method, in other words, of Fujian. The rafters for the upturned projecting roof corners in Great Buddha style fan radially outward, but the starting points of radial arrangement vary. At the Great South Gate, the radial arrangement starts at the third step of exterior-projecting corner brackets, which is closest to the arrangement in the Hualinsi main hall, where it starts from the outermost end of exterior-projecting corner brackets.
 
Thus architectural details of Great Buddha style are found in features of Song architecture in Fujian. Great Buddha style also exhibits Japanese traditional methods, including the dingtougong of the Great South Gate, where small end-blocks (sandou) are used not only at their free-projecting ends but between the ends, in the bodies of the bracket sets, as well. All bearing-blocks in a single layer are evenly spaced and aligned with the vertical axes of the end-blocks on the levels below (fig. 10.8-2). Consequently, the ordinal number of bracket steps (the number designating the layer occupied by the bracket) and the total number of supporting blocks of that layer are the same. At Jōdo Hall, the exterior projections at the corner position and all interior projections increase the number of small bearing-blocks in a layer, even though the exterior projections along the façade follow the Chinese manner with a single block at the outermost end of each dingtougong.
This method, known as “increasing bearing-blocks” (duojiadou), already existed in Japan in the Nara and Heian periods. In Chinese architecture, it is not seen after the Song dynasty. Extant Fujian buildings from late imperial times often have more than four or five steps of dingtougong, but each projecting bracket has just a single bearing-block placed at its outermost end. This method of filling in the space in the body of a bracket with blocks (gongshang manfang dou) is a traditional Japanese one. Japanese architectural historians thus differentiate among the Great Buddha–style buildings. They emphasize that Jōdo Hall was not in the capital and thus would have been less restricted by old traditions. The Great South Gate was part of the reconstruction of the Tōdaiji, one of Japan’s most eminent imperial temple complexes in the old capital Nara; it had to adapt to tradition and incorporate the influence of Japanese traditional architecture to a greater extent than a building at Jōdoji. Through comparison of these two Japanese buildings with Song architecture from Fujian, we confirm this. Still, neither something like Jōdo Hall, a tailiang structure with dwarf columns atop beams, nor Great South Gate, a chuandou building with six layers of tie-beams, was seen in Japan before construction supervised by Chōgen. Both buildings have much of the structural form of Song regional architecture from Fujian, except for the increased number of bearing-blocks and the roof frame arrangement at Great South Gate, where double-tier rainbow beams and frog’s-legs struts (nijū kōryō kaerumata) are used. This configurations is similar to what is found in China, but in Japan, the thin, curved pieces that resemble frog’s legs replace Chinese dwarf columns between different layers of crossbeams. The differences in the Japanese buildings may in fact reflect differences between earlier and later Song buildings in Fujian rather than between Chinese and Japanese construction.
To build such architecture that so strongly resembled buildings of a specific region of China probably was not just a matter of carrying drawings across the sea. In all likelihood, Chen Heqing or other craftsmen from Fujian are why Great Buddha–style buildings share so much with southeastern Chinese architecture of the Song dynasty and therefore why, after Chōgen’s death in 1206, Great Buddha style either rapidly declined or became absorbed by other styles. It would never again appear with the purity of Jōdo Hall.


Final Thoughts
During the Southern Song period, Fujian did not have prosperous cities such as Mingzhou, Hangzhou, and Yangzhou in Zhejiang and Jiangsu provinces. Fujian’s economy had flourished more under Wu-Yue in the tenth century. The characteristics of architecture specific to Fujian described above, such as traces of the additional plate below the cap-block (minban) and two-rafter-length descending cantilevers, represent Chinese architecture of the Tang period. When Fujian building traditions first arrived in Japan, they may have appeared rugged, sparse, clear, and simple. Certainly they were different from current Japanese architecture of the twelfth century. In addition, the style was associated with the Buddhism of the eminent monk Chōgen. Chōgen died just as China’s Southern Song architecture associated with the Chan Buddhist Five Mountains and Ten Monasteries system was appearing in Japan. The style was known as Chan (Japanese: Zen) to differentiate it from the Fujian style transmitted during Chōgen’s life. Great Buddha style at that point might well have been regarded as a regional building style from a remote area of China by comparison with the sophisticated and dignified diantang Buddha halls of the great Chan monasteries in Jiangsu and Zhejiang.
Yet Tōdaiji’s Great South Gate is important in Chinese architectural history as a vestige of chuandou construction that may have existed in China, with bracket sets and beams with free-projecting heads (tiaoliang), even if it is in a primarily vernacular building mode of Song-period Fujian. Jōdo Hall, where the transverse beam frameworks have been shown to be close to tingtang construction, may follow but not replicate a framework design described in Yingzao fashi, juan 31, because in China these forms also occurred in a remote region of Fujian. Looking at the eighteen tingtang frameworks discussed in essay 9, we see (1) four-puzuo bracket sets with one perpendicular extension (huagong); (2) beam-heads that penetrate the building plane in the form of decoratively carved noses (shuatou) on top of these huagong to become an integral part of the bracketing unit; (3) dwarf columns atop both beam-ends, above which are cap-blocks, and then linggong, and stabilizing joists (panjian) that support the roof purlins. The beam frameworks of Jōdo Hall and the Sutra Repository at Daigoji differ from this tingtang design in Yingzao fashi because the beam-heads are directly placed into the mortise openings of column-top cap-blocks and intersect with either nidao (plaster channel) bracket-arms or straight strips that hold two pieces of wood together (timu); the brackets that uphold the eaves are half-brackets that project from the column shafts in several layers (dingtougong); and their uppermost ends carry the liaofengtuan (eaves purlins). The eaves column-tops carry the beams, while the bracketing that starts from the column shafts upholds the eaves. No structural connection exists between beam and bracket cluster. This is completely different from tingtang construction in Yingzao fashi, which stipulates that beam and bracket set are combined into one structural unit. Seen in Han burial goods in the shapes of buildings, it is possible that the beam-bracket disconnect is a relic of very early Chinese architecture, but one cannot prove this. We can only say that the primary structural systems of Fujian in the Song dynasty and Great Buddha style are very similar, but details are not. Finally, we know that at least two different structural systems coexisted in South China during the Song dynasty, one more heavily tailiang and the other more closely chuandou construction.

Further Reading
Also see relevant titles in the Further Reading section for essay 8.
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ELEVEN
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Northern Song Architecture in the Painting A Thousand Li of Rivers and Mountains by Wang Ximeng
Chinese painting may be inspired by or represent a specific scene. That scene, real or imagined, may include architecture. Paintings with detailed renderings of architecture constitute a category of Chinese painting known as jiehua, sometimes translated as “border painting,” “boundary painting,” or “ruled-line painting.” The last definition is the most accurate, for jie in all likelihood refers to a device with marks or perhaps grooves that guided a painter’s ability to draw the straight lines necessary to depict architectural detail. In general, even when painted using sticks marked with measurements, architecture is most often deemed nonspecific or inaccurate, or both, compared to the actual structure. Paintings of architecture can, however, be highly informative about building types or their details. In essays 2 and 6, we have seen how jiehua can be used to fill in information about the pre-Tang and Tang periods. Fu Xinian’s writings include masterful studies of representations of architecture on silk and in mural paintings. This essay is an example.


The long handscroll entitled A Thousand Li of Rivers and Mountains (Qianli jiangshantu), hereafter referred to as Thousand Li Scroll, by Wang Ximeng, a member of the Northern Song Painting Academy at the court in Bianliang (Kaifeng), is a masterpiece of landscape painting in the Palace Museum, Beijing. Ink on silk with heavy use of blues and greens, the work depicts a vast sky above a river, high mountains, rolling hills interspersed with gardens, residential and religious buildings, and specific structures, including a wine shop and water mill, bridges, and boats. The clear, careful brush strokes and the bright colors reflect the highest level of the meticulous brushwork of Northern Song blue-and-green landscape style. The bamboo, forests, riverbanks, and flat fields suggest regions south of the Yangzi River. Typical of Northern Song landscape painting, the painter did not sign his work. An inscription by Prime Minister Cai Jing (1047–1126) that follows the painting says that the painter Wang Ximeng received direct instruction from Emperor Huizong (r. 1100–1126) himself, that the painting was done in less than a year, and that the painter was in his eighteenth year when he completed it. The emperor bestowed the painting on Cai Jing. Little else is known about Wang Ximeng. The inscription tells us that he was born in 1096, died in 1119, and executed this painting in 1113.
The many images of residential architecture are especially noteworthy and valuable, for little is known about Song residential buildings. The earliest extant Chinese residences date to the Yuan dynasty. One turns to superior examples of jiehua for guidance in understanding pre-Ming residential architecture. Zhang Zeduan’s Qingming shanghetu (Qingming Festival on the river), in many versions, but with an early one from the Song dynasty in the Palace Museum, Beijing, is an important example. The Qingming scroll depicts Huizong’s Northern Song capital Bianliang and its countryside, urban shops, and private dwellings. Architecture is painted at close range to the viewer, and sometimes building interiors are shown, as are streets densely packed with buildings. One does not get a panoramic view of the city, and this is the strong point of the Thousand Li Scroll. It is unlikely that Wang painted directly from nature. Considering his young age, he cannot be called experienced. His work is likely to be based on previous masters whose works were available at the painting academy, or to be inspired by his teachers, rather than a representation based on time spent south of the Yangzi. Yet if based on earlier works, the rendering of architecture becomes more valuable. While it may not depict actual buildings, it may well present details of buildings he studied in the academy in the course of learning how to paint architecture.
Building Types in the Painting
The architecture shown in the painting can be divided into four categories: dwellings, gardens, and villages; religious buildings; bridges; and water mills.
DWELLINGS AND GARDENS
The painting shows some dozens of residential clusters of various sizes. Some adapt to the local topography and are laid out in a free and flexible manner; others are neatly arranged, aligned with the cardinal directions, and appear almost stylized.
Small and Simple Dwellings
A small, simple dwelling is the type most often shown in the painting. It appears in many forms: randomly positioned buildings, a linear design, T-shaped design, L-shaped design, and bi-level. All these dwellings follow the local topography, such that they are often positioned on the banks of a river winding its way between mountains.
Dwellings Arranged along a Line
Figures 11.1-1 to 11.1-4 show three-bay-wide, two-rafter-deep structures. If we estimate the rafter length based on old dwellings in China’s countryside today, then one rafter equals 1–1.5 m, and thus a two-rafter building is 2.5–3 m deep. These would be very small buildings scattered through the landscape and sometimes aligned in sequence. Figure 11.1-3 is believed to show a wine shop alongside the dwelling.

Dwellings with L-Shaped Design or on Two Levels
Figures 11.1-6 and 11.1-13 show two houses, one with a tile roof and the other with a thatched roof, that are connected in an L shape. They are in all likelihood humble dwellings. Figure 11.1-12 shows a dwelling on two levels whose form is based on an L-shaped design. One structure might be living space and the other commercial.

Dwellings with T-Shaped Design
The dwellings depicted in the figures 11.1-7, 11.1-9, 11.1-10, 11.1-11, and 11.1-16 are T-shaped. The building in figure 11.1-10 features an entrance gate at the top of the T, whereas those of figures 11.1-7 and 11.1-9 have gates positioned at the upright shaft. These are all comparatively small buildings. Only those of figures 11.1-11 and 11.11-16 are courtyard houses comprising several buildings.
The designs of all these dwelling are simple, with flexible layouts and adaptable to the local topography. Each type can still be seen in modern villages in the countryside.

Dwellings with Gong-Shaped Design (like the Chinese character gong 工)
This dwelling type is often depicted in the painting. It follows a spatial sequence in official and private architecture in which the public space is in front and the private space behind. A corridor connects the front and rear buildings. Gong-shaped dwellings are larger than those described above.
The simplest form of this type consists of only one building cluster with the front and rear buildings each three bays wide (figs. 11.2-1–7). Some of these compounds are surrounded by a fence or palisade (zha) (figs. 11.2-2, -3, -4, -6, -8). Most of the gong-shaped compounds are partly covered by a thatched roof. Only a few large residential compounds are entirely covered by tile roofs (figs. 11.2-11, -12, -13, -16).
The gong-shaped compound is at the focus of each dwelling, sometimes in a courtyard. Arrangements include erfang (xiewu in Song terminology) in which buildings are on both sides of the front and back chambers (figs. 11.2-3, -9); siheyuan, a courtyard enclosed on four sides by buildings with two xiang (wings) and a main gate in front of the front hall (figs. 11.2-1, -2); and compounds with wing-rooms on the left and right sides of the main corridor (fig. 11.2-6). In even larger dwellings, these patterns become formulaic (figs. 11.2-4, -9) or a part of the gong-shaped configuration turns into a multistory building (figs. 11.2-11, -12).
[image: 11.1. Line drawings of twenty-two small and large residential complexes in Wang Ximeng,  , Palace Museum, Beijing, first quarter of twelfth century.]
11.1. Line drawings of twenty-two small and large residential complexes in Wang Ximeng, A Thousand Li of Rivers and Mountains, Palace Museum, Beijing, first quarter of twelfth century.


[image: 11.2. Line drawings of sixteen residential building complexes with  -shaped plans in Wang Ximeng,  , Palace Museum, Beijing.]
11.2. Line drawings of sixteen residential building complexes with gong-shaped plans in Wang Ximeng, A Thousand Li of Rivers and Mountains, Palace Museum, Beijing.




Other Large-Scale Dwellings
Two more designs for large-scale dwellings are noteworthy because they are either peculiar or irregular (figs. 11.1-16–22). Some of these dwellings are centered around a multistory structure (figs. 11.1-17, -18, -22) and others around a modified gong-shaped formation (figs. 11.1-20, 11.2-14). Around each center are arranged auxiliary and garden buildings in an unorthodox manner. Ordinary dwellings have a double-gate entry, but very few large dwellings have two double gates (fig 11.1-18).
Two more clustered designs are rather special. The first cluster has a cross-shaped core building with two pavilions in front of it and a three-bay corridor around it, often at a distance, on either side and in the back. The five-bay rear hall has a hip-gable roof. Cypress trees are planted inside the yard. This architecture does not look like a typical dwelling (fig 11.2-15). The second cluster has a thatched cottage along the cardinal axis behind the hall. A pavilion stands to its right. Inside the hall, two persons sit facing each other, which is why we may assume this is residential architecture (fig.11.1-19).
Information about gardens is found among these dwellings. One typical feature is that a pavilion is added to the side of a dwelling. There are four examples (figs. 11.1-9, -19, -20, -22). Another typical feature is a waterside pavilion (tingxie) on the central axis in front of the main residential hall. There are three examples (figs. 11.1-22, 11.2-8, -9). This feature is found in other Song and Yuan paintings. There are also residences in which a simple design with a central axis adapts to the local topography (figs. 11.1-14, -16, -18, 11.2-13).
The painting also has villages that face water with a mountain in the background. Building clusters are also located along the hillsides, waterfronts, or roads, where they might mix with variously sized pavilions or small bridges with vermilion railings. The designs of these villages are not fully convincing. All dwellings are too harmoniously placed in the landscape, without defensive installations (figs. 11.1-21, 11.2-8). This is in sharp contrast to the actual situation of the time.


RELIGIOUS ARCHITECTURE
The painting depicts two religious complexes. The first one is in the far distance. Its architecture is barely perceptible except for the pagoda. The layout of the second complex is not clear, but among its buildings are a two-story main structure with a five-bay-wide and three-to-four-bay-deep upper floor, with hip-gable roof, flat and straight cornice (yankou) without upturned roof corners, and roof ridges decorated with chiwei (owl’s tail ornaments); and a two-story, connective corridor, all formed around a gong-shaped plan (fig. 11.2-16).

BRIDGES
There are a handful of beam bridges (liangshi qiao), simple constructions of beams across a river supported by an abutment on either end. They differ only in their use of standard-sized timbers and scale.
Long Bridges
The painting shows one gigantic wooden bridge, a post-and-beam construction with a pavilion at its midpoint. It consists of thirty-three transverse frameworks that are parallel to one another and erected in sequence along the longitudinal axis. Each framework has three columns standing side-by-side and fixed by a crossbeam above them. The total length of the bridge is equal to thirty-two beam spans. Wooden beams are lodged lengthwise between two transverse frameworks, and a wooden deck is mounted above in order to connect the bridge end-to-end. Wooden railings are installed on either side of the deck. The bridge increases gradually in height from both ends to its midpoint, where a central bridge pavilion is erected. The pavilion has a double-eaves pyramidal roof and a cruciform plan owing to a turtle-headed structure (guitouwu) on each side. Another wooden deck is installed at the foot of the pavilion close to the water surface and connected to the upper floor by a ladder. This turns the bridge pavilion into a two-story building (fig. 11.3-3).
[image: 11.3. Line drawings of four bridges in Wang Ximeng,  , Palace Museum, Beijing.]
11.3. Line drawings of four bridges in Wang Ximeng, A Thousand Li of Rivers and Mountains, Palace Museum, Beijing.



Small Pavilion-Bridge
Figure 11.3-2 shows a small pavilion-bridge spanning a mountain stream. Wooden columns on top of large brick foundations on either side of the river are connected by beams and covered by a wooden deck with a railing. Atop the bridge is a small pavilion covered by a pointed roof that slopes in four directions. The walls are reduced to piers positioned at the pavilion corners, and their upper sections are woven using a yellow, plant-based material. Flat, projecting eaves (yinyan) extend horizontally from the corners. Since the projecting eaves are also yellow, we assume that they are made of wooden frames with straw or bamboo mats. The pavilion-bridge conveys a garden atmosphere, suggesting in all likelihood it was not used for passenger traffic.

Beam Bridge with Gravel-Filled Bamboo- or Wooden-Cage Piers
Figure 11.3-1 shows bridge piers drawn with straight vertical strokes that are divided horizontally in the middle by curved lines. This probably denotes the use of woven bamboo-strip cages. Or the vertical lines might indicate wooden stakes and the horizontal lines would be bamboo strips woven around the timbers. In this case, the cages would be made of wood, filled with gravel, and used as bridge piers. Beams are mounted along the long sides of the bridge and covered with planks; an earthen road is paved above.
Other simple bridges depicted in the Thousand Li Scroll are a single-span beam bridge with a vermilion railing along its slightly bulging long sides and a multiple-span bridge without a railing but with short, wide ends and an elevated narrow center.


WATER MILLS
Figure 11.3-4 depicts a water mill across a mountain stream. In an actual water mill, first a retaining damn is built across the stream and then a building is erected above and a waterwheel is installed below. Water is diverted from the river toward the mill to rotate the waterwheel and start the water-driven grinding process. Subsidiary buildings, a main gate, and fences are built around the mill house. Sluices are installed behind the millhouse for controlling the water flow and wheel. The painting even shows the vertical posts and flashboards of the sluice gates.


Building Construction and
Other Architectural Details in the Painting
The architecture in Thousand Li Scroll is small and, although exquisitely painted, many places are unclear. At the same time, the painting is an artistic creation rather than a representation of real life. Still, it is likely that recurring motifs denote practices common at the time or earlier. The building components with repeating characteristics are as follows.
FOUNDATION
The columns of ordinary houses stand on top of a podium made of rammed earth or brick. Some buildings are painted without an understructure, which probably has been omitted owing to the size of the image. However, in the case of larger-scale buildings, wooden columns are placed on the ground and locked into beams and wooden flooring to create a flat building platform.
There are two ways to lay the foundation for waterfront structures. One has a brick podium in the water, on which the columns for the house are erected. This is seen in the pavilion-bridge in figure 11.3-2 and the watermill in figure 11.3-4. Second, columns are placed directly on the bottom of a river or lake and support a flat platform on which the residence is built. This is the case in ganlan architecture (figs. 11.1-22, 11.2-8, -9).

BEAM FRAMEWORK
All buildings in the painting are of post-and-beam construction. None of them uses a column-and-tie-beam (chuandou) framework. The roofs of ordinary houses are two to four rafters deep except for the main hall in figure 11.1-22, which uses four-rafter beams in the upper level of the roof framework. Thus we may assume that its lower-level beams measure six rafter lengths. It is the largest residential building in the painting.
The beam frameworks are drawn very simply with vermilion or brown strokes but without detailed decoration. Columns and beams are straight. We would not know if the one were shuttle-shaped or the other curved like a crescent moon. The gables—more precisely, the triangular wall sections between the dwarf columns and inverted-V-shaped trusses (chashou)—are painted with circular or triangular holes or grill windows (zhilingchuang) below the top beams, denoting smoke outlets.

ROOF TYPES
Hipped Roof
The hipped roof (wudian ding), known as si’e in Song terminology, refers to a roof with four slopes that is reserved for diantang (palatial-style) architecture. In the Thousand Li Scroll, grand buildings do not use hipped roofs. Only the small pavilion atop the corridor bridge (fig. 11.3-2) and the small building in the front left of figure 11.2-11 have four slopes. Without ridges and ridge decorations, they are nothing more than ordinary houses.

Hip-Gable Roof
The hip-gable combination roof (xieshan ding), known as shaliangtou in Song terminology, is used in religious buildings and private dwellings in the Thousand Li Scroll (figs. 11.1-17, -18, -20, -22, 11.2-11, -13). Looking at the beam frameworks visible at their gable sides, we see that except for the building with the elongated four-rafter top beam and six-rafter beam beneath it (fig. 11.2-11), all other roofs show two-rafter top beams with inverted-V-shaped trusses and a framework depth of four rafters. The ridges of dwellings with hip-gable roofs are painted with dark strokes on top of gray lines that symbolize the piled-up layers of roof tiles that form the ridges of a building. They lack decorative figures along the ridges or animal heads; only religious buildings with hip-gable roofs use owl’s tail decoration at the ends of the main ridge.
Furthermore, some buildings with overhanging gable roofs (xuanshan ding) have yinyan (flat, projecting eaves) on all sides so that their shapes are reminiscent of a hip-gable roof (fig. 11.1-19). The water pavilion in figure 11.2-8 and the front hall in figure 11.2-9 are examples.

Pyramidal Roof
Pyramidal roofs are exclusively used for pavilions (figs. 11.1-19, -22, 11.2-9, -15). The wooden poles probably denote piled-up hip-rafters, a method for roof curvature described in Yingzao fashi. The surfaces of the roofs are mainly covered with thatch except for the few that use tiles.

Overhanging Gable Roof
Overhanging gable roofs (xuanshan ding), known as liangxia or busha liangtou in Song terminology, cover the majority of buildings in the painting. Except for religious architecture and a few exceptional structures, most of them are not painted with structural members like gable-eaves boards or fish-shaped boards. The ridges consist of piled-up layers of undecorated roof tiles.
Except for religious architecture, most buildings in the hand scroll show no sign of a roof curve. Nevertheless, some small or thatched buildings are painted with slightly bulging roof-eave profiles, which is the opposite of the concave curved roof of ordinary houses. Hip-gable roofs also lack upward-turning roof corners.


BUILDING WIDTH
The width of ordinary houses is three bays, sometimes five bays, and very rarely seven bays. The gap in width between central bay and adjacent side bays is usually insignificant, although occasionally it is not (figs. 11.1-19–22, 11.2-1, -3, -9).

GATES
The simplest form is a gate in a fence, often made of bamboo, without a pronounced doorframe or vertical posts. This is often seen in small dwellings or used for external doors of large dwellings.
Next is hengmen, a gate with a pair of flanking columns supporting a horizontal joist (fig. 11.1-8). There are examples with double-layered timbers on top of the columns (figs. 11.1-19, 11.2-11, -14).
The third type is hengmen with a double-pitch roof. Known as dujiaomen in Song and Yuan times, it is similar to the screen-wall gate of later periods (fig. 11.2-13).
The fourth type is the residential-style gate. This includes gates of various sizes: one-bay-wide and two-rafter-deep structures, centrally divided with three columns (figs. 11.1-17, 11.2-4, -9, -15); three-bay-wide and two-rafter-deep structures (figs. 11.1-14, -18, 11.2-1); and three-bay-wide and four-rafter-deep structures (fig. 11.2-12). Even in the case of three-bay gatehouses, only the central bays have door openings; the side bays have grill windows.
Most gates are solid doors painted black. A few examples have grills in their upper sections (fig. 11.1-17). A very few examples have a rammed-earth screen wall behind the main gate (fig. 11.2-4).

WINDOWS
Most windows are grill windows with simple construction: a middle joist and a head joist are placed between two vertical posts; the grill is in the middle; and there are no framing members. Some windows are painted with angled panels in yellow (figs. 11.1-20, -21, 11.2-2) and others are painted with straight panels (fig. 11.2-15). All windows are one bay wide, without shutters or other distinguishing features. The yellow color probably indicates a material or technique such as woven bamboo, whereas the straight panels denote wooden construction. These are methods known from traditional folk architecture and can still be seen in the old dwellings of rural Jiangsu and Zhejiang.

WALLS
The walls are whitewashed with visible columns. The walls might be very thin and made either of woven bamboo or reed and covered with plaster. This is the method still used in traditional dwellings of Jiangsu and Zhejiang. Rammed earth is used in Wang’s painting for screen walls but not for the outer walls of the building or compound.
Fences are built in three ways: first, using vertical timbers and coarse posts spaced at regular intervals for reinforcement (figs. 11.1-9, -16, -20); second, with angled panels on which are drawn horizontal and vertical lines that probably indicate wickerwork in the form of woven bamboo (figs. 11.1-14, -15, -19; noteworthy is the four-part horizontal division of the fence in figure 11.1-19 that seems to be of a method described in Yingzao fashi in the chapter on bamboo work); and third, the more sophisticated practice for large dwellings of wooden frames with yellow vertical lines and inverted-V-shaped patterns that indicates the use of mats, but not necessarily woven ones, for surrounding walls or the use of woven materials such as reed, grass, or wicker (fig. 11.2-9).

PROJECTING EAVES AND MAT AWNINGS OR SHADE SHIELDS
Many buildings in the hand scroll show pent roofs that project in the front or back or all around a building and consist of a wooden skeleton and mats. The pent roofs are underneath the eaves and run parallel to the vertically sloping roof. Some have supporting posts at their outer ends (fig. 11.2-9), whereas others only have diagonal braces (fig. 11.1-19). These canopies provide shade and protection against rain. Yingzao fashi, juan 6, mentions yinyan as a way to elongate eaves that project out only a short distance. Yinyan should be mounted under the eaves and made of wooden boards. Other buildings add liangpeng (mat-awnings) to the front eaves as a kind of sun shield that is mounted parallel to the ground. It can slightly incline inward toward the intersection with the roof slope of the building, where it forms a valley to carry off rainwater. The outer ends of these awnings have no angled braces but rather, as a general rule, there are vertical supports in the form of columns. Liangpeng are mainly used for small buildings and mounted on only one side of the house (figs. 11.1-5, -16).

INTERIOR FURNITURE
All buildings are very small. The majority do not offer information about their interiors. Occasionally a chair is placed centrally in front of the screen that stands in the middle of the hall (figs. 11.2-3, -12); or two stools stand in front of the screen or two chairs face each other; or one chair is in front of a window for gazing outside (figs. 11.1-18, -19, -21).


Problems of Traditional Architecture
Reflected in the Painting
ARCHITECTURE WITH T-SHAPED PLANS (LIKE THE CHINESE CHARACTER DING)
Chinese architecture uses a timber-frame system based on the bay (jian) as the basic unit. Several bays are normally arranged in a row to form a building. The advantage of such wooden framing is its flexibility. The structure can be enlarged or shortened in either direction. In special cases, the middle part of a transverse building is extended toward the front or rear along the longitudinal axis, which then generates a T-shaped floor plan named ding after the Chinese character 丁. Sometimes a second building is placed at a right angle to the main building, also forming a T-shaped plan (figs. 11.1-10, -11). Today, we still see the T-shaped design in South China where a rain awning covers a front entrance or a kitchen or storage room is added in the back. To avoid rainwater dripping from the valley between the two buildings, the ridges of the extension must be positioned perpendicular to the ridges of the main building. The T shape is an obvious means of structural extension and probably appeared much earlier than any extant examples. It developed into a traditional layout for folk houses, large residences of officials and landowners, and even palaces. An example of a multistory building with an entrance porch with a hip-gable roof positioned in front of the main building’s central bay is carved in the Dazu caves in Sichuan. A structure with this kind of projecting portico was known as a turtle-head building (guitouwu), suggesting that the feature was systematized enough to be named. Wuguo gushi (Stories of the Five Dynasties) mentions a turtle-headed building from the time of Li Jing (r. 943–961), second ruler of the Southern Tang dynasty (937–976). The upper palace at the tomb of the Southern Song emperor Gaozong (r. 1127–1162) contained a turtle-headed structure behind the main hall where the inner and outer coffins were housed. Based on the traditional saying “in death as in life,” we may also assume that the palaces of the time followed this layout. A famous stele dated to 1229, known as Pingjiangtu because it is a representation (tu) of Pingjiang prefecture (today Suzhou), shows turtle-headed buildings projecting from the rear of state storehouses and courts, confirming their use for government buildings (fig. 11.4-4). Lu You’s (1125–1210) Ru Shuji (Record of entering Sichuan) describes the former residence of the poet Su Shi (1037–1101) at the eastern slope of Huangzhou as having a three-bay structure with a turtle’s head. In his Jushiji (Record of the residence), Lu You further tells us that even his own house, composed of a hall in the front and private chambers in the back, had a T-shaped plan with a turtle-shaped building in the back.
There are many more examples of T-shaped structures in Song painting. They are found in Zhao Boju’s Jiangshan qiusetu (Rivers and mountains in autumn’s colors) in the Palace Museum, Beijing; Zhao Daheng’s Liyuan xianmintu (Napping in the Lychee Courtyard); and the anonymous Yulou chunsi (Spring thoughts in the Jade Pavilion), the latter two in the Liaoning Provincial Museum. Northern architecture in late imperial times seldom used the T-shaped design, but it remained popular in the South for urban and rural traditional dwellings and even government buildings.

ARCHITECTURE WITH A GONG-SHAPED FLOOR PLAN
The painting depicts a large number of gong-shaped plans, suggesting the popularity of the design in the Song dynasty. An early example of a gong-shaped plan survives among the ruins of the upper capital of the Bohai kingdom in Ning’an county, Heilongjiang, where a columned corridor connects the halls of palace 4 and palace 5. Since the Bohai kingdom followed the architectural system of Tang, we assume that the plan existed in China (fig. 11.4-1). A columned corridor also connects the hall of audience with another hall at the Heian-period (794–1185) palace-city in Kyoto (fig. 11.4-2).
Zhao Yanwei (fl. late twelfth century) describes a gong-shaped plan in his late-twelfth-century Yunlu manchao. The main buildings at Houtu Shrine in Fenyin, Shanxi, and at Jidu Temple in Jiyuan, Henan, are gong-shaped (fig. 11.4-7). Gong-shaped buildings also are found in the above-mentioned Pingjiangtu, the stele that depicts the city Suzhou (fig. 11.4-4). Song paintings with this plan include Li Cheng’s Maolin yuanxiutun (Fog in the distant forest), Gao Keming’s (Xishan) xueyitu (Streams and mountains under fresh snow), Zhao Boju’s Jiangshan qiusetu (Rivers and mountains in autumn’s colors), and Liu Songnian’s Sijing shanshuitu (Landscape of the four seasons).
Jin continued the Northern Song palace system. The gong-shaped plan appears in Jin pictorial art, as well. It is seen in Zhongxiu Kongmiaotu (Illustration of repair of the Confucian Temple), Zhongxiu Zhongyuemiao bei (Repair stele of the Temple to the Central Peak in Zhongxiu), and Kongshi zuting guangji (Compendium of ancestral halls of Confucius). It remains popular in the Yuan dynasty as well. All the main halls of the Yuan palaces at Dadu had a gong-shaped plan, as did the main hall at the Temple to the Eastern Peak in Dadu. It appears, of course, in the Three Front Halls and Three Back Halls of the Forbidden City of the Ming dynasty in Beijing.
The gong-shaped plan not only is frequently found in large-scale architecture but also symbolizes a certain social status. It further fulfills two tasks: the front section functions as more public space and the rear section as a place for privacy, residence, or sleeping. The value of the information in the Thousand Li Scroll lies in that it depicts both large- and small-scale dwellings with this plan. The small-scale examples inform us of a more practical use of the gong-shaped plan: since the doors of traditional buildings are usually in the central bays, the simplest way to connect two buildings aligned one after the other is to add a corridor between them, a natural use of this plan in noneminent architecture.
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11.4. Eight examples of the gong-shaped plan.
1. Palaces 4 and 5 and adjoining arcade, upper capital, Bohai kingdom, Ning’an, Heilongjiang
2. Hall of Audience complex, Heian period and later capital, Kyoto, 794–1868
3. Kawaradera, Nara, Japan, second half of seventh century
4. Representation of official building in Pingjiang prefecture, Suzhou, on Song stele
5. Gangōji, Nara, Japan, eighth century
6. Line drawing of engraving on stele of Jidu Temple, Jiyuan, Henan
7. Line drawing on stele of Houtumiao, Fenyin, Shanxi, Jin dynasty
8. Chongshan Monastery, Taiyuan, Shanxi, Ming dynasty


Figures 11.2-5, -7, and -8 show a thatched roof between two aligned buildings; these clusters probably illustrate the oldest form of a gong-shaped plan. After having been used over time, the design probably was gradually incorporated into the layout of large-scale dwellings, palaces, and shrines. Its form becomes formalized by the ruling class when high rank is associated with it as well as with the concept of “public space in front, private space in back.” This is believed to have occurred before the Tang dynasty.

ARCHITECTURAL HIERARCHY REFLECTED
IN IMAGES OF DWELLINGS
Hierarchical associations of building types are not uncommon in imperial societies. Song hierarchical restrictions are explicit in the “Yufuzhi” (Records of carriages and garments) section of Songshi (Standard history of Song), which states that the dwellings of nongovernment employees may not use double-tier bracketing parallel to the wall plane; their bracketing should not project perpendicular to the building plane; they may not install zaojing (domed, coffered ceilings) or use five-color decoration or hipped or hip-gable roofs; the building depth shall not exceed four rafter lengths; and the principal gate shall not exceed one bay in depth and may only be covered by a double-pitch roof.
If we assess the dwellings in the hand scroll according to these rules, then we see that they basically abide by the restrictions with a very few exceptions, such as:
	1.The building depth usually measures between two and four rafters except that the main hall depicted in figure 11.1-22 has a four-rafter upper beam and, most likely, a six-rafter lower beam.

	2.Residential buildings do not use bracket sets.

	3.The main buildings of residential compounds do not have hipped roofs. The few hip-gable roofed structures are large-scale dwellings that function as residences for government officials. The majority of buildings have a double-pitch roof.

	4.Except for a few large-scale dwellings with three-bay gates—the width here demonstrates status as the residence of an official—most gates are one bay wide. Regardless of their size, all gates are covered by a double-pitch rather than hip-gable roof.


Through analysis of the images with regard to the hierarchical system in architecture, we can recognize patterns based on social class and social stratification. For example, small and simple houses and some individual gong-shaped dwellings probably correspond to farmhouses; buildings with hip-gable roofs and three-bay gates probably correspond to the residences of government officials; and large-scale dwellings with neither hip-gable roofs nor three-bay gates probably correspond to urban houses or rural villas.

THE LONG BRIDGE
A long bridge of gigantic size is often described in Song literature. The most famous long bridge is Liwang Bridge in Wujiang, south of Suzhou, described by the Northern Song scholar Zhu Changwen (1039–1098) as having been built between 1041 and 1048, spanning more than 1,000 zhang, and using 10,000 pieces of wood in its construction. Famous Song politicians and poets, including Wang Anshi (1021–1086), Su Shunqin (1008–1048), and Mi Fu (1051–1107), praised it. Their descriptions suggest this bridge was similar to the long bridge in the Thousand Li Scroll.
Starting with the Northern Song, many long bridges were built of wood or stone. The above-mentioned Liwang Bridge is a good example of a wooden bridge; good examples of stone bridges are Luoyang Bridge, Wuli Bridge, and Fuqiao Bridge, all in Quanzhou and all more than 100 zhang. We have no records of such long bridges prior to the Northern Song period. Probably they represent new achievements of engineering. The technology of these bridges, which are located south of the Yangzi River, probably reflects the increased economic development in South China beginning in the mid-Tang period. The stone bridges have been repeatedly repaired and survive. The wooden bridges have been destroyed or changed, so that the wooden bridge in the Thousand Li Scroll provides especially valuable information (fig. 11.3-3). The bridge would have been standing when the Thousand Li Scroll was painted and may even have inspired the long bridge in the painting.


Conclusions
To the extent that we have observed similarities between architecture in Wang Ximeng’s painting and existing buildings in the Jiangsu, Zhejiang, and Fujian countryside, we might remark on thousand-year continuities in Chinese architecture. A comparison of dwellings in the painting with extant architecture shows that building materials then were and are still brick, wood, bamboo, earth, and stone. The method of construction then was and still is timber framing that is connected using mortise-and-tenon joints. Architecture then was and still is arranged into a sequence of hall, room, wing, and corridor. If we neglect minor differences in construction mode such as types of windows, we might conclude that there was not much technological improvement. This is even more evident in humble farmhouses. Today many farmhouses look as they do in the painting, then as now built with local materials and often with the simplest means. They are always reduced to their basic function of shelter from wind and rain. Their designs would be hard to simplify. Even in the cases of residences of landlords and officials and other large-scale architecture, change is mainly perceptible in details and decoration. Ground plan, structural system, and building materials are basically unchanged.
Still, some changes are apparent. Dwellings developed from building clusters or corridor-enclosed yards with T- or gong-shaped cores into three and four buildings around courtyards. Bracket sets changed from being comprised of exclusively functional pieces into decorative elements. Inverted-V-shaped trusses and dwarf pillars were replaced by horizontally positioned timber blocks (tuodun) and short columns. Doors and windows changed from solid doors and grill windows to lattice doors and windows with shutters or other coverings. With regard to the hierarchical system of architecture, the hip-gable roof that is used for dwellings of Song landlords and officials was not used for them in the Ming and Qing dynasties. Timber bridges are gradually replaced with stone, at least in the Jiangsu-Zhejiang-Fujian region. All these aspects of Chinese construction are supported by details in this hand scroll.
Two parallel investigations have been used here. We have investigated large-scale architecture such as palaces, temples, official buildings, and large residences that use high-quality materials and should reflect the most advanced technology of the time, and we have explored the living situation of the rural population, which should reflect the finances available for buildings. Looking at both building scenarios together, we may ask about the connection between cause and effect in the development of Chinese architecture. Was the gong-shaped plan formulated according to the requirements for ritual, and thus was it initially restricted to a certain class, to become widespread only after those rituals had less significance in society? Or did the gong-shaped plan emerge in countryside architecture and, after maturation and stylization, come to be used for rituals and thus in eminent construction? Evidence of both urban and rural architecture is one of the almost unique features of Wang Ximeng’s hand scroll, even among other examples of Song paintings with many detailed examples of architecture.
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TWELVE
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Typical Design Features of Ming Palaces and Altars in Beijing
In this essay, Fu Xinian divides Chinese building complexes into three types: the individual building; a group of buildings arranged around one or more courtyards to form clusters, referred to here as compounds, and as precincts if they are enclosed by walls; and a large building complex, here referred to as an architectural ensemble, that comprises several building clusters, courtyard compounds, or themed districts. Fu then measures the modular basis for each type and proposes parallel or shared understandings of spatial planning and overriding proportional relationships in China over the centuries. The article thus explains the implications of a modular building system far beyond individual structures. The use of the word “typical” in this essay is to emphasize typical designs over centuries, not typical features of the Ming dynasty. Yet another major contribution of this essay is the final section, a detailed study of the changes in the most important spaces for imperial ritual in Beijing in the Ming and Qing periods. Names of the many buildings of imperial Beijing are given in English for structures widely known by those names (such as Hall of Supreme Harmony), always with the Chinese name provided at the first use and thereafter occasionally as a reminder to the reader; in cases such as Tian’anmen (Heavenly Peace Gate), for which the Chinese name is widely known, the structure’s Chinese name is sometimes used, and in these cases, the English name is provided as a reminder.


One of the most important characteristics of Chinese traditional architecture is the arrangement of buildings around courtyards. The courtyard as a fundamental feature of Chinese space goes hand-in-hand with the basic tenet of spatial growth: architecture, and thus courtyards, unfold on the horizontal plane; with the exception of Buddhist pagodas, vertical projection is rare in Chinese architecture. Palaces, monasteries, and vernacular construction consist of individual buildings that enclose one or more courtyards of varying dimensions in response to function. Even if a seemingly endless number of courtyards with a variety of buildings and spatial designs unfolds, hierarchy of buildings and space can still be distinguished. One has to assume that major architectural projects were planned from inception, for if not, the kind of spatial organization inherent in the Chinese building system could not have been achieved.
Three major treatises or technical manuals that survive about Chinese traditional architecture, Yingzao fashi (Building standards), Lu Banjing (Classic of Lu Ban), and Gongcheng zuofa (Engineering methods), focus on individual building construction. No premodern records or documents specifically address urban planning or the general plan and layout of large architectural complexes. We can explore this topic only through surviving examples.
Historical texts wax eloquent about palaces, imperial temples, and shrines of China’s early dynasties, but little survives, even when the archaeological record is factored in, to really understand Chinese imperial construction before the Ming dynasty. From Ming and Qing China, palaces, hunting parks, dynastic altars, royal mansions, and great imperial Buddhist and Daoist monasteries survive. The palaces of the Forbidden City, the Ancestral Temple (Taimiao), the Altar of Soil and Grain (Shejitan), and the Altar of Heaven (Tiantan) preserve layouts close to their original arrangements. Ming inherited the imperial building tradition of Song and Yuan and transmitted it to Qing. Here we focus on the Forbidden City, Ancestral Temple, and Altar of Heaven, all in Beijing. Each one is discussed in numerous other publications. Here we concentrate on the most important features that relate to the planning of imperial building complexes.
Palaces of the Forbidden City in Beijing
The Forbidden City, also known as Danei (Great Within) and Gugong (Old Palace) in Chinese, was begun in 1417 and completed in 1420 during the Yongle reign (1402–1424). The main architectural complex of the Forbidden City is the three buildings in the southern section known as the Three Front Halls (Qiansandian). From front to back they are the Hall of Supreme Harmony (Taihedian), Hall of Central Harmony (Zhonghedian), and Hall of Preservation of Harmony (Baohedian). Directly behind are the Hall of Heavenly Purity (Qianqinggong) and Hall of Earthly Repose (Kunninggong), the two larger of the Three Back Halls (Housangong), named gong, or palaces, in Chinese even though they are halls. Only these two stood in the early fifteenth century and thus are referred to as the Two Back Halls when this period is discussed. On the left and right sides of the Back Halls are the Six Eastern and Six Western Palaces (Dongxi liugong). All these building compounds have their main halls positioned centrally within a courtyard that is surrounded by corridors, some with attached buildings, and side halls.
RELATION BETWEEN THE FORBIDDEN CITY HALLS
AND THE MING CITY OF BEIJING
Following the victory of General Xu Da (1332–1385) and fall of the Yuan capital Dadu in 1368, the Ming emperor changed the name of the administrative district to Beipingfu (Northern Peace prefecture). There was concern that the area enclosed by the Yuan city wall was too large to defend, so the northern wall was disbanded in the same year and a new wall was built 3,000 m to the south. The other three sides of the wall remained unchanged. In the eleventh moon of 1416, the Yongle emperor renamed the city Beijing (northern capital). In 1420, in addition to construction of palaces, state temples, and royal mansions, the south city wall was moved farther south. Between 1426 and 1449, gate-towers and watchtowers of the outer wall were built, as were government buildings in front of the palace, but outside the main approach to it. Additionally, storehouses and other necessary structures of the imperial government were erected at various places within the city. The speed and logic of construction order and placement seem to indicate that when the decision was made to establish Beijing as the capital, the Yongle emperor already had a plan. No known document confirms this. The assessment is based on the dates and locations of buildings. We use figure 12.1 for reference.
[image: 12.1. Plan of Beijing in Qianlong period (1736–1796).]
12.1. Plan of Beijing in Qianlong period (1736–1796).


The outer wall of the Forbidden City measured 753 m east-to-west by 961 m north-to-south. The distance between the outer edges of its northern wall and the northern wall of the outer city of Beijing was 2,904 m; the distance between the outer edges of its southern wall and the southern wall of the outer city was 1,448.9 m. The ratio of the north-south length from the north sides of the outer wall to the Forbidden City north wall was 2,904 m:961 m = 3.02:1; and of the counterpart southern walls, 1.448.9 m:961 m = 1.51:1.
Over the course of history, Chinese linear measurement was imprecise. Usually based on bu (pace) or zhangsheng (rope length, equal to 1 zhang), measurement becomes less precise with varying topography. We assume a 1 to 2 percent deviation. Using the numbers above, the distance between the northern wall of the Forbidden City and the northern city wall is three times the north-south length of the palace complex, and the distance between its southern wall and the southern city wall is 1.5 times the north-south length. It appears that when Beijing was built, the north-south length of the city was set to the value of 5.5 times the north-south length of the Forbidden City, and the Forbidden City, in turn, was positioned in such a way that the distance to the southern city wall measured one-half its distance to the northern outer wall. The east-west width of the Ming city of Beijing measured 6,637 m, and compared to the east-west width of the Forbidden City, their proportional relationship was 6,637 m: 753 m = 8.81:1, which rounds up to 9:1, with a deviation of 2 percent.
The dimensions of the city are more problematic to measure in the east-west direction because of physical barriers like the Three Lakes and Jinshui Pond. The central axes of neither the palace complex nor the outer city are aligned with the midpoint of the city’s east-west dividing line. Probably because of the Three Lakes, the Forbidden City was moved 129 m east of the north-south central axis. However, we cannot completely rule out the influence of geomancy or of an unknown numerical reason for the discrepancy. Indeed certain numbers are puzzling. Why is the width of the Forbidden City 236.2 zhang or its length 302.95 zhang? One would expect easily divisible whole numbers.
[image: 12.2. Plan of Dadu, capital of Yuan dynasty, with emphasis on centrality of palaces along central axis of city and measurements that are multiples of nine and five.]
12.2. Plan of Dadu, capital of Yuan dynasty, with emphasis on centrality of palaces along central axis of city and measurements that are multiples of nine and five.


Still, when Beijing was planned under Yongle, the width of the Forbidden City was designed on the basis of one-ninth the city’s width plus a certain fraction. One-ninth, and even 1/5.5, the proportional relations of the Forbidden City and outer walls, appear to be proportions that lend themselves to further easy division, as did, perhaps, the area of the outer city, which was 49.5 times the area of the Forbidden City, which rounds up to 50 times.
The eastern and western walls of Ming Beijing and its Forbidden City follow their counterparts at the Yuan capital Dadu. Thus we can say that the proportional relation based on the number nine was inherited from the Yuan dynasty. The Yuan capital has been surveyed and measured. Introducing the variable a as the width of the Yuan palace-city and the variable b as the north-south length between the North Imperial Garden and palace-city, we can confirm that the east-west width of Dadu measured 9a, and its north-south length measured 5b. The dimensions of Yuan Dadu were thus based on modular units. The city area was 45 times the area of the palace-city (fig. 12.2).
The numbers nine and five are noteworthy. The classical Chinese text of the first millennium BCE, the Book of Changes (Yijing), often refers to these two numbers as guiwei (honored positions), which are explained in commentary and subcommentary as numbers that symbolize the superior man. Later they became associated with sovereignty and the position of an emperor. Commoners were not allowed to use them. The use of multiples of nine and five at Dadu suggests their potency was understood in the Yuan dynasty.
In the replacement of one dynasty with another one, wangqi, or imperial energy of the former dynasty, must also be replaced. Xu Da’s movement of the northern city wall of Dadu southward may be explained by the need for protective measures against the wangqi of the Yuan dynasty, and if so, when the Ming chose Beijing as their capital, there must have been changes. They should have torn down and replaced or altered the Yuan wall and palaces simply because they could not have carried on with the same architectural wangqi. However, because of the Three Lakes and other natural obstacles such as ponds in the eastern part of the city, the eastern and western walls of both Dadu and the palace-city were not moved. Since the east-west dimension already had a fixed ratio of 9:1 (outer wall:palace-city), it was possible to change the proportional relationship only in the north-south direction. In doing this, by shifting southward, the ratio was altered to 5.5:1. This decision increased the area of the palace complex to 1/50 of the city’s area, a proportion probably inspired by a line in the Book of Changes that suggests that since the palace measured 1/50 of the city’s area, the city and the palace matched “forty-nine parts and the one part” specified in the text. Builders stressed the idea of “harmony with nature and balance of opposite forces” for the outer city and palace-city to ensure the continuation of the dynasty. When the Ming transformed Dadu into their capital, even though the eastern and western walls were determined by topography, they searched for other means of accomplishing the analogy of nine and five and the number fifty. The southward movement of the wall was required, but the neighborhood system of fifty wards was continued. Still, because the Yuan palace contained the dynasty’s imperial energy, the Ming had no choice but to destroy it. The palace architecture most representative for Yuan sovereignty, Yanchunge (Pavilion of Prolonged Spring), the residence of the emperor and his wives, came to be located outside the Ming Forbidden City. The Ming piled up the soil and debris from the dismantled buildings at their former location to symbolize repression so that the Yuan never would regain authority. The Ming also planted trees on top of the mound to form Jingshan (Prospect Hill), located north of the new Forbidden City. In Ming times, this artificial hill was often referred to as Zhenshan (Repression Hill). The new Beijing thus built on Yuan Dadu in the most literal sense, retaining the modular units (length and width of the imperial buildings) but with modification.

THE MODULAR RELATIONSHIP BETWEEN THE PALACES
OF THE FORBIDDEN CITY AND EACH COMPOUND
The Forbidden City is a large palace complex that consists of several dozen compounds of different sizes. The most important building groups are along the central axis, and the secondary ones are symmetrically arranged on both of its sides. The principal architecture along the central axis, the Three Front Halls and Back Halls, are in their original Ming positions but have been repeatedly damaged and rebuilt. The Ming reconstructed the Three Front Halls in 1440, 1562, 1615, and 1625. The Qing widened the Hall of Supreme Harmony from a nine-bay into an eleven-bay building and altered the inclined corridors on both sides that connected to the east and west side buildings. They also added fire partition walls to the east and west side buildings. The Two Back Halls were repaired in 1440, 1521, 1598, and 1604 in the Ming period. Additionally, the small Jiaotaidian (Hall of Mutual Ease) was built between Qianqing (Heavenly Purity) Hall and Kunning (Earthly Repose) Hall, from about the 1520s to the 1540s. In many ways, the Three Front Halls and Two Back Halls did not change significantly: the total area covered by each palace compound, the podiums on which the gates, halls, corridors, and side buildings stand, and the location and size of the white marble gong-shaped platforms that support each group remain as they were in the Yongle reign. Thus we can still conjecture about design regulations that might have been imposed.
The back cluster is 218 m long and 118 m wide, giving way to a rectangular palace courtyard based on a length:width ratio of 11:6. The Three Front Halls can be conceived as 348 m north-south and 234 m east-west, resulting in a length:width ratio of 3:2 (fig. 12.3). Through further analysis we discover that the east-west width of the Three Front Halls (234 m) is twice the width of the Back Palaces (118 m). This relationship cannot be accidental. Further examination shows that the distance between the central axes of the front eaves columns of the Gate of Supreme Harmony (Taihemen) and Gate of Heavenly Purity (Qianqingmen), entrance to the Back Palaces, measures 437 m, which is twice the north-south length of the Back Palaces (218 m). In other words, when designing the Three Front Halls, the builders used the distance between the front eaves of the Gates of Supreme Harmony and Heavenly Purity as the north-south length of the new building cluster and at the same time made this measurement twice the length of the back building cluster. By doing so, the area of the Three Front Halls was exactly four times the area of the Back Halls.
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12.3. Front and Back Halls of the Forbidden City, Beijing.
1. Back Halls
2. Gate of Heavenly Purity (Quianqing)
3. Three Front Halls
4. Gate of Supreme Harmony (Taihe)
5. Six Western Palaces
6. Six Eastern Palaces
7. Compassionate Repose (Cining) Palace
8. Cultivating the Mind (Yangxin) Palace
9. Martial Valor (Wuying) Hall
10. Ancestor Worship (Fengxian) Hall
11. Joyful Longevity (Leshou) Hall
12. Repose and Longevity (Ningshou) Palace
13. Wenyuan (Literary Fountainhead) Pavilion
14. Wenhua (Literary Gems) Hall
15. Western Lodges
16. Five Eastern Lodges


The Six Eastern and Six Western Palaces are further confirmation of the modular basis for the plan of imperial architecture in Ming Beijing. Situated east and west of the Back Halls, buildings are aligned in two north-south rows of three palaces on each side. Further north are the Five Eastern and Western Lodges (Qian dongxi wusuo) where originally five double-courtyard complexes, each courtyard a siheyuan (enclosed by buildings on four sides) formation, were aligned on either side of the main axis. (Today only three survive on the west.) The distance between the outer edge of the southern wall of the Six Eastern and Six Western Palaces southernmost palaces and the outer edge of the northern wall of the Five Eastern and Western Lodges measures 216 m, so close to the north-south length of the Back Halls (218 m) that we can work with the assumption that the same dimensions were intended (figs. 12.4).
[image: 12.4. Modular relationships between Back Halls, Six Eastern and Six Western Palaces, and Five Eastern and Five Western Lodges of Forbidden City, Beijing.]
12.4. Modular relationships between Back Halls, Six Eastern and Six Western Palaces, and Five Eastern and Five Western Lodges of Forbidden City, Beijing.



MODULAR RELATIONSHIP BETWEEN THE BACK PALACES
AND ARCHITECTURE OF THE IMPERIAL-CITY
The distance between Meridian Gate (Wumen) and Great Ming Gate (Da Mingmen; later known as Great Qing Gate [Da Qingmen]), the present-day China Gate (Zhonghuamen), also uses the length of the Back Halls as the module (fig. 12.5). The distance from Meridian Gate through Duanmen (Primordial Gate) to Tian’anmen (Heavenly Peace Gate), measured from the northernmost and southernmost side walls of their east and west waiting rooms for officials, is 438.6 m, just 2.6 m longer than twice the length of the Back Halls. The distance from the south face of the gate piers of Tian’anmen to the southern end of Thousand-pace Corridor (Qianbulang), north of Great Ming Gate, is three times the length of the Back Halls. The distance between the Eastern and Western Three Gates in front of the Gate of Heavenly Peace is 356 m, which is three times the width of the Back Halls. The front of the Beijing imperial-city of Ming times, the part between Tian’an and Great Ming Gates, is three times the length and width of the Back Halls. Finally, the distance between the north wall of Prospect Hill and the east-west wall next to Great Ming Gate is 2,828 m, thirteen times the length of the Back Halls. All this confirms the use of the length and width of the Back Halls as the modules for design throughout the imperial sectors of the capital.

MODULAR LAYOUT PROGRAMS INSIDE PALACE COMPOUNDS
Three features dominate planning inside the palatial compounds of the Forbidden City. The first is the centrality of the main hall. The focal buildings of the Three Front Halls, Back Halls, Six Eastern and Western Palaces, and Palace of Repose and Longevity are in the geometrical center. If we draw diagonal lines between opposite corners of the compounds, the points of intersection are in the center of the main hall (figs. 12.3, 12.4, 12.7).
Second, a square grid network (fanggewang) with cell edges of 10 zhang, 5 zhang, or 3 zhang that was applied to sections of the Forbidden City was also employed in individual palaces. The 10-zhang-square grid is applied to the Three Front Halls, which divides the area into seven cells (ge) in the east-west direction and eleven cells in the north-south direction. The grid is independent of the module of the Back Halls that defines the outer contour of the Three Front Halls. The depth of the front courtyard corresponds to six squares if we set the boundary lines in the north along the walls east and west of the Hall of Supreme Harmony and in the south along the northern podium edges of the east and west side gates of the Gate of Supreme Harmony. The width, also 6 squares in distance, is measured between the front edges of the podium of the two side pavilions, Embodying Benevolence (Tiren) and Spreading Propriety (Hongyi). The front courtyard thus measures as a 60-zhang square. If we calculate the north-south length only to the beginning of the front platform (yuetai) in front of the Hall of Supreme Harmony, then the front courtyard measures 4 squares long and is equal to 40 zhang. The platform beneath the Hall of Supreme Harmony also is 4 squares wide and equal to 40 zhang. More remarkable, the central axes of the left and right side gates of the Hall of Supreme Harmony are aligned at a distance of 2 squares, equal to 20 zhang from the central axis of the hall. The width of the podium of the hall is also 2 squares and equal to 20 zhang (fig. 12.6). Furthermore, the areas between the Gate of Heavenly Peace and Meridian Gate and between Meridian Gate and Jinshui Bridge (in front of Tian’anmen) also are laid out according to the 10-zhang-square grid.
[image: 12.5. Modular relationships between gates along main axis of Beijing from Great Ming-Qing Gate to Prospect Hill, Forbidden City, Beijing.]
12.5. Modular relationships between gates along main axis of Beijing from Great Ming-Qing Gate to Prospect Hill, Forbidden City, Beijing.


The Back Halls and the Six Eastern and Six Western Palaces use a 5-zhang-square grid because they are smaller than the Three Front Halls. The Back Halls correspond to 7 squares in the east-west direction and 13 in the north-south direction. The whole compound measures 35 by 65 zhang. The front courtyard is 6 squares wide, equal to 30 zhang. The individual compounds of the Six Eastern and Six Western Palaces are 3 squares in depth and width.
The best examples of the use of the 5-zhang-square grid are Imperial Ultimate (Huangji) Hall and Joyful Longevity (Leshou) Hall complexes, both built in 1771–1776 (fig. 12.7). Looking from south to north, the elongated palatial layout consists of a 2-square horizontal lane, a 4-square open space in front of the principal gate of the palace, an 8-square outer palace court, and a 10-square inner palace court, which adds up to 24 squares in length, equal to 120 zhang. The total width of the compound measures 7 squares, and, more precisely, the open spaces in front of Repose and Longevity Gate, the principal gate, and the outer palace courtyard are both 5 squares wide, equal to 25 zhang; the podiums of Imperial Ultimate Hall, the main hall of the outer courtyard, and Joyful Longevity Hall, the main hall of the inner courtyard, are both 3 squares wide and equal to 15 zhang. Even smaller palatial buildings, such as the Martial Valor (Wuying) Hall, Compassionate Repose (Cining) Palace, and Ancestor Worship (Fengxian) Hall, use the smaller, 3-zhang-square grid as the basis for layout.
Last, the numerical relationships with the numbers 9 and 5 between Yuan Dadu and the Inner Court of the Forbidden City were continued in the Ming. Most explicit is the ratio between the widths of compounds and platforms at the Three Front Halls, 234:130 m, or 9:5. Since the north-south length of the gong-shaped platform is almost 228 m, roughly the same as 234 m, the length:width ratio of the gong-shaped platform is also 9:5. The gong-shaped platform of the Back Halls, 97 by 56 m, also corresponds to this ratio. Thus the Outer Court and Inner Court of the Forbidden City are the most numerically correct and symbolic.
[image: 12.6. Plan of Three Front Halls and smaller structures and gates of the compound in proportional relation to one another, Forbidden City, Beijing.]
12.6. Plan of Three Front Halls and smaller structures and gates of the compound in proportional relation to one another, Forbidden City, Beijing.


[image: 12.7. Plan of Imperial Ultimate (Huangji) and Joyful Longevity (Leshou) Halls and proportional relation to other structures, 1771–1776, Forbidden City, Beijing.]
12.7. Plan of Imperial Ultimate (Huangji) and Joyful Longevity (Leshou) Halls and proportional relation to other structures, 1771–1776, Forbidden City, Beijing.



MEANING AND FUNCTION OF THE PROPORTIONS
Three characteristics repeatedly recur in the planning and design of the Forbidden City: the length and width measurements of the Back Halls as basic modules; positioning of the main building of a compound in the geometric center; and the use of a square grid. Sometimes the solutions to these planning and design agendas are ingenious; other times they also convey symbolic meanings.
The use of an architectural module allows craftsmen to manipulate the difference in size between building sites, to attach importance to them, and to attach symbolic meaning. The most important buildings inside the Forbidden City are the Three Front Halls and the Back Halls. The former is the place where the most important state ceremonies were held, and the latter included the living quarters of the emperor and empress. Together these were the sacred spaces of the Chinese dynasties. Quadrupling the area of the Back Halls that represent the ruling family increased the power of the family. The design relationships based on the measurements of the Back Palaces, for example, its length for the distance from Prospect Hill to Great Ming Gate or its area for the combined surface of the Six Eastern and Six Western Palaces and the Five Eastern and Western Lodges, were aimed at demonstrating that imperial power commands everything, encompasses everything, and can change everything.
The concept of geometric centrality has a long history in China. One finds it at the predynastic Zhou site in Fengchu, Qishan, Shaanxi province. Lüshi chunqiu (Springs and Autumns of Master Lü) states that the palace and temple are at the center of the capital. Palaces, state temples, and great Buddhist and Daoist monasteries were designed like this throughout Chinese history, but centrality is even more pronounced in Ming-Qing Beijing, where the center is synonymous with the power of the emperor.
The square grid has a history almost as long. Daming Palace and Luoyang Palace in the Tang capitals Chang’an and Luoyang, respectively, used a 50-zhang-square grid that was further developed at Yuan Dadu. The 5-zhang-square grid was employed at the Confucian Temple in Qufu, and the 3-zhang-square grid was the basis of the Confucian Temple and Temple of the Eastern Peak in Beijing. Later, in the Ming period, in the Forbidden City, craftsmen used three different grid systems simultaneously: as a symbol of the state, a 10-zhang system for the Outer Court (the Three Front Halls) and reaching south to the Gate of Heavenly Peace; the 5-zhang system for the Inner Court including the Back Halls and Imperial Ultimate Hall; and a 3-zhang-square grid for auxiliary architecture, for example at Martial Valor (Wuying) and Literary Gems (Wenhua) Halls and Compassionate Repose (Cining) Palace, where the empress dowager resided. The choice of a square grid system depended on the importance and size of the architectural cluster. The use of large or small grid cells can be compared to the use of different scales for different building sizes, a design method discussed in previous essays on Tang and Song modules. As for the use of modular proportions in building complexes, they are also employed in the late imperial Ancestral Temple (Taimiao) and Temple of Heaven (Tiantan) complexes in imperial Beijing.


The Ancestral Temple in Beijing
The Ancestral Temple in Beijing, which at the end of the twentieth century was the People’s Cultural Palace, was southeast of the Forbidden City on the east side of the Imperial Way between Meridian Gate and the Gate of Heavenly Peace. The Altar of Soil and Grain was situated almost precisely opposite the Ancestral Temple on the western side of the Imperial Way. Construction at the Ancestral Temple began in 1420. The extant architecture dates to 1545 with extensive repair between 1736 and 1739. The building complex is surrounded by a double wall consisting of an inner and outer layer. The southern outer wall has a gate with three doorways that is centrally positioned and flanked by left and right side gates. The northern wall has only a central gate, known as North Gate, with three doorways. The southern inner wall has a centrally positioned five-bay gate named Halberd Gate (Jimen) with solid doors at the three central bays and a one-bay gate on either side. The northern wall and the north wall of the back hall are parallel to each other, with gates on either side of the back hall. Inside the inner wall, along the central axis, three halls are aligned: a sacrificial hall (jidian) is in front; the resting hall (qindian) for imperial tablets, that is, for the souls of the emperor and his wives, is next, the two halls standing on a gong-shaped platform; and in the back is the storage place for ancestral tablets of preceding generations, the back hall, positioned on top of a low platform and separated from the hall in front of it by an east-west partition wall. The sacrificial hall is eleven bays wide and its eastern and western side halls are fifteen bays each. The resting hall and back hall are nine bays wide, and their side halls are five bays on each side (fig. 12.8).
Today the outer wall of the Ancestral Temple measures 271.60 m north-south by 206.87 m east-west. The dimensions are close to the length:width ratio of 4:3. The measurements are close to those of the Altar of Soil and Grain, whose dimensions are 267.9 m north-south and 206.7 m east-west. These numbers suggest there was a grand plan when construction started in the early Ming dynasty. Converted into Ming chi, the Ancestral Temple was 650 by 850 chi. The inner wall of the Taimiao measures 207.45 m north-south by 114.56 m east-west, which is equivalent to a ratio of 9:5. These are the numbers used in the Three Great Halls. The width of the outer wall, 206.87 m, is essentially the length of the inner wall, 207.45 m. Again, between the widths of the outer and inner walls, we observe a 9:5 ratio.
If we draw diagonal lines between opposite corners of the inner wall, then their point of intersection lies in the middle of the front hall. If we inscribe a circle with this point of intersection as its center, and the distance from there to the southern (or northern) inner wall is its radius, then the outermost corners of the southern sides of both the east and west side buildings of the front hall and the outermost corners of the northern sides of both east and west side buildings of the back hall are on the arc of the circle. This must all have been planned from the beginning.
The layout of the Taimiao applies the 5-zhang-square grid. Converted into Ming chi, the outer wall is 65 zhang wide and 85.2 zhang long, and the inner wall is 36 zhang wide and 65 zhang long. Accordingly, the area enclosed by the outer wall corresponds to thirteen cells east-to-west and seventeen cells north-to-south. The area inside the inner wall measures seven squares east-west by thirteen squares north-south. The reason the inner wall width is 36 rather than 35 zhang is to maintain the length:width ratio of 9:5 (65 × 5/9 = 36.1).
In figure 12.8 we see on a 5-zhang grid that the important buildings are aligned with the lateral grid lines: the northern bank of Jinshui, the northern and southern edges of the podium beneath Halberd Gate, the edges of the front hall’s northern and southern platform sides, and the partition wall to the south of the back hall. The central axes of side staircases and gates are aligned with the longitudinal grid lines, for example in the case of the outer wall of South Gate and of the front and back halls. Several structures have the size of a single grid cell, which is to say that they are restricted to a depth of about 5 zhang. They include Halberd Gate, the upper level of the approach platform of the front hall, and the platform connecting the front and middle halls. The distance between the front of Halberd Gate’s northern staircases and the front hall’s southern staircases measures 5 grid cells, equal to 25 zhang. The upper level of the front hall’s approach platform is 3 squares wide, equal to 15 zhang. In summary, the figures clearly demonstrate that the square grid was used as the basis for laying out the Ancestral Temple. The two characteristics that we saw in the palaces of the Forbidden City, the main hall positioned in the geometric center and the importance of the numbers 9 and 5, also exist in the design of the Ancestral Temple. They were the most important measurements in the planning and design of large-scale Ming imperial architecture.
[image: 12.8. Plan of three main halls of Ancestral Temple complex showing modular relations between them, Beijing.]
12.8. Plan of three main halls of Ancestral Temple complex showing modular relations between them, Beijing.



Altar of Heaven
The Altar of Heaven complex is situated south of Beijing’s inner city on the eastern side of the north-south avenue that runs from the front gate of the inner city (Zhengyangmen) to the front gate of the outer city (Yongdingmen). Just on the other side of the avenue was the Altar to Mountains and Rivers. Construction began in 1420. It was originally built slightly to the east, but in 1553, when Beijing was expanded southward, the Temple of Heaven came to be located within the outer city west of Zhengyang Gate and the main axial line of Beijing.
Originally known as the Altar of Heaven and Earth (Tianditan), it was the site for imperial sacrifices to heaven and earth. The altar complex was built according to rules and regulations implemented at the Great Sacrifice Hall (Dasidian) in Nanjing, built in 1378. In 1530 the sacrificial complex was divided into two sites: a place for sacrifices to heaven centered around a structure known as the Circular Mound (Yuanqiu), which was situated south of the Great Sacrifice Hall and corresponds to the present site of the same name; and another place in the northern suburbs for sacrifices to earth called Ditan (Altar of Earth). In line with traditions regarding the Mingtang (Numinous Hall), a circular structure was built at the foundation of Great Sacrifice Hall in 1545. Known then as Great Ceremonial Banquet Hall (Daxiangdian; hereafter Great Banquet Hall) and today as Hall for Prayer for a Prosperous Year (Qiniandian), it was the place to perform the ritual known as qigu (praying for grain) each spring. From then on, the Altar of Heaven complex consisted of two parts—the Hall for Prayer for a Prosperous Year in the north and the Circular Mound in the south. They were separated by a partition wall but connected by a gate known as Chengzhenmen (Achieving Purity Gate), north of which was a north-south thoroughfare directly leading to Gate of Prayer for a Prosperous Year (Qinianmen) and strongly emphasizing the north-south axis between the ritual precincts.
Among the late imperial sacrificial architecture still extant, the Altar of Heaven has the most distinctive features. The circle and square distinguish it, but there are more spatial relationships. Chinese traditional altars and state temples (tanmiao) always have a clear axis and symmetry, as we have seen at the Forbidden City and the Ancestral Temple. The north-south axis of the Altar of Heaven, however, is positioned off center, which seems highly unusual for a place where sacrifices to heaven were offered. There are explanations.
A description and illustration of the Altar of Heaven and Earth during the Yongle reign period is recorded in Da Ming huidian (Statues of the Great Ming); we refer to it hereafter as the Yongle Plan. The Circular Mound and Hall for Prayer for a Prosperous Year, built in 1530 and 1543, respectively, are also shown on a drawing in the same text; we refer to it as the Jiajing Plan. The illustrations offer information about the construction process and characteristics of the current Altar of Heaven complex. There were four stages in its development.
PLAN AND FEATURES OF THE ALTAR OF HEAVEN
AND EARTH OF 1419
According to the Yongle Plan and Da Ming huidian, the Yongle Altar of Heaven and Earth was built according to the rules and regulations, formulated in the former capital Nanjing, which had been established by the Hongwu emperor, the founder of the Ming dynasty, in 1368. The complex was surrounded by a single (rather than a double) wall that was half a square on the south side and a semicircle on the north. A gate was installed on each side. The main gate was located in the south, and a passageway ran from there toward the north, directly to Great Sacrifice Hall, the center of the altar complex and the central position on the north-south axis. The building cluster around this hall was rectangular and surrounded by an earthen double wall with a gate on each side of the outer single wall, which was lower. To the north of its northern gate was the Heavenly Storage (Tianku). After passing through South Gate, one reached Great Sacrifice Gate, behind which, in the center of the courtyard, was the eleven-bay Great Sacrifice Hall on top of a tall podium that, in fact, was an altar. This is why the early Ming text records, “The structure is on an altar.” East and west side buildings stood in the foreground of the hall on both sides. The inner wall ran from Great Sacrifice Gate directly to the left and right sides of Great Sacrifice Hall and encompassed a courtyard shaped like half a square in the south and a semicircle in the north, which echoed the plan of the sacrificial complex’s outer enclosure. Finally, in the southwest corner of the Altar of Heaven and Earth was Abstinence Palace (Zhaigong); its front gate was oriented to the east, facing the passageway from Great Sacrifice Hall to South Gate (fig. 12.9).
If we compare this plan of the Yongle period with the current lay of the land, we can still see that the terrain was elevated in the north and sunken in the south. Today the land close to Chengzhen Gate at the southern end of the north-south thoroughfare, an elevated pathway known as Danbi Bridge, still rises several dozen cm above ground, and at the northern end next to the Hall for Prayer for a Prosperous Year, it reaches a height of 3.35 m. This is an almost 3-m gap in height. Therefore, before building the altar, it probably was necessary to erect a high platform to a height slightly taller than that of South Gate. Through comparison of the present-day Hall for Prayer for a Prosperous Year complex with the former Great Sacrifice Hall complex depicted on the Yongle Plan, we see that the main hall switched from a rectangular to a circular ground plan and was placed on top of a newly built three-tier circular altar. However, neither the auxiliary buildings nor the basic layout has changed much. The large, rectangular platform of the Hall for Prayer for a Prosperous Year and the north-south thoroughfare probably existed already in the Yongle period. Today the location of Abstinence Hall southwest of Hall for Prayer for a Prosperous Year and its proximity to the western and southern walls of the inner enclosure also are consistent with the data on the Yongle Plan. Thus we assume that the wall now situated to the west of Abstinence Palace corresponds to the western wall of the Altar of Heaven and Earth during the Yongle period.
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12.9. Plan of Altar of Heaven and Earth complex, Yongle period, Da Ming huidian.
1. South Gate
2. Great Sacrifice Gate
3. Great Sacrifice Hall
4. Heavenly Storage
5. Abstinence Palace


The Yongle Plan depicts the axial and symmetrical temple layout along a straight line that links the present Hall for Prayer for a Prosperous Year to Danbi Bridge and Chengzhen Gate. This line corresponds to the historical central axis. Thus we place the eastern and western walls on either side of the axis. Today the area east of Danbi Bridge is enclosed by a double wall. But since the distance from the outer eastern wall to the central axis is close to the distance from the western wall to the central axis (635.7 m), we identify the outer eastern wall, rather than the inner eastern wall, as the eastern wall of the Yongle period. Next, the southern front gate of the sacrificial complex (Chengzhenmen) corresponds to the south gate depicted on the Yongle Plan. The original southern wall must have been located along an imaginary line extending from this gate sideways. In its current condition, the southward bend of the southern wall dates to the late Ming period when the enlargement of Abstinence Palace made it necessary to move the wall south. The distance from the center of the Hall for Prayer for a Prosperous Year to Chengzhen Gate measures 493.5 m, and northward, to the northern outer wall, it measures 498.2 m. The two figures basically match. Thus we believe that the outer northern wall corresponded to the wall of the Yongle period. The Yongle Plan depicts a gate in the eastern and western walls of the Altar of Heaven and Earth, with the west gate positioned north of Abstinence Palace. Thus we may conclude that the current west gate of the Altar of Heaven complex’s inner district is the western gate of the Yongle period. Then, to determine the historical location of the opposite gate, we may place the eastern gate in the corresponding position of the eastern outer wall. The two gates are connected by a thoroughfare whose central axis is placed at a distance of 247.5 m from Qiniandian’s center (to the north); the south distance from Chengzhen Gate measures 245.8 m, in other words, almost equidistant.
We can now reconstruct the plan of the Yongle-period Altar of Heaven and Earth in 1420. The altar was 1289.2 m wide and 991.7 m long. The high platform beneath Great Sacrifice Hall measured 162 m (east-west) by 187.5 m (north-south), and the hall on top of it was shifted slightly northward away from the platform center. The center of the hall was the center of the entire temple compound. The plan was very similar to the plan today (fig. 12.10). A passageway joined the south of the hall to Chengzhen Gate.
The reconstruction drawing of the Yongle-period Altar of Heaven and Earth is based on actual measurements, which makes it possible to identify design patterns. Similar to the palaces in the Forbidden City that use the Back Halls as the basic design module, the architecture here builds on the width of the platform beneath the Hall for Prayer for a Prosperous Year. The east-west width of the entire complex is eight times this module and the north-south length is six times this module. The dimensions of Abstinence Palace are the width and length of the Hall for Prayer for a Prosperous Year platform.
[image: 12.10. Plan of Altar of Heaven and Earth complex in 1420, Beijing. 1. Great Sacrifice Hall 2. Great Sacrifice Gate 3. Abstinence Palace 4. Chengzhen (South) Gate 5. West Gate]
12.10. Plan of Altar of Heaven and Earth complex in 1420, Beijing.
1. Great Sacrifice Hall
2. Great Sacrifice Gate
3. Abstinence Palace
4. Chengzhen (South) Gate
5. West Gate


When the Altar of Heaven and Earth was planned in 1419, the craftsmen first set the dimensions of the Great Sacrifice Hall cluster according to ritual requirements. Then they laid out the site, for which they used the platform width as a module, and determined the total length and width as six and eight times that width, respectively. They arranged architecture, particularly Chengzhenmen and the passageway (Danbiqiao), in a south-north sequence, to form the main central axis of the Altar of Heaven and Earth in order to achieve an axial and symmetrical layout. They placed the main hall of the Great Sacrifice Hall complex in the geometrical center. They enhanced this relationship by placing the connecting line of east and west gates at the midpoint of the distance between Great Sacrifice Hall’s center and Chengzhenmen. The point of intersection corresponded to one-fourth the length of the total complex if measured from the southern wall. This design is grounded in a simple and solemn modular relationship that clearly emphasized axial planning and the idea of a geometric center.

THE CIRCULAR MOUND ALTAR OF 1530
In 1530, once the decision was made to divide the Altar of Heaven and Earth into two sacrificial sites, the Circular Mound for sacrifices to heaven was built south of the Altar of Heaven and Earth. Its main architectural features included the altar proper and a low earthen double wall, a circular low wall inside and a square low wall outside. The Circular Mound that stands today on a three-tier podium due south of the central axis of the Altar of Heaven and Earth is in the same location as the altar that stood in the sixteenth century. The dimensions of the Ming altar and of the circular and square low earthen walls of the complex are recorded in the statutes of the Ming dynasty. This is important because the current Circular Mound dates to the Qing period and is slightly larger than the Ming version. Beyond the square low wall is the wall of the southern part, or inner district, of the present Altar of Heaven that is enclosed by a rectangle with a gate on each side. The northern gate follows the former south gate (Chengzhenmen); the enclosed area is 504.9 m north-south. Calculated from the central axis of the Circular Mound, its width is 407.5 m east to the eastern wall of the current inner district and 635.7 m west to the western wall of the current inner district. The total east-west width is the sum of these two figures and equals 1043.2 m. The precinct of the Circular Mound is on the eastern side of its courtyard; this off-axis positioning is puzzling. In historical records the situation appears differently. The Ming shilu (Veritable records of the Ming) describes the newly established “Yuanqiu sidian” (Sacrificial rites of the Circular Mound) of 1530, and the Qinsi yuanqiu li (Imperial ceremonies of the Circular Mound) of 1575 describes the route the emperor followed, leaving through its south gate (Zhaohengmen) before entering Abstinence Palace. In other words, the emperor had to leave the Circular Mound through Zhaoheng Gate, turn west, go straight, and pass through the Zhaigong (Abstinence Palace) Gate of the north wall, which would have been possible only if he were standing outside the western wall of the Circular Mound complex. Therefore when construction began, the western wall must have been located east of its current position. The eastern wall should thus be mirrored at the Circular Mound’s central axis on the western side to give us the position of the western wall. We may further conclude that when construction began, the east-west width of the Circular Mound complex was 407.5 m by 2, or 815 m. Converted into the mid-Ming length of a chi, which was 0.3184 m, we calculate the actual dimensions of the altar precinct as follows:
 
north-south length: 504.9 / 0.3184 (m/zhang) = 158.6 zhang
east-west width: 815 / 0.3184 (m/zhang) = 256 zhang
 
The Da Ming huidian, juan 187, records the following measurements: the diameter of the lowest tier of the Ming-period Circular Mound complex is 12 zhang; the circumference of the circular low wall is 97.75 zhang with a diameter of 31.1 zhang; and the circumference of the square low wall is 204.85 zhang with the length of each side measuring 51.2 zhang. If we compare these figures with the width and depth of the Circular Mound complex, we discover that only the side length of the square wall could possibly have a proportional relationship with the altar precinct’s dimensions. Based on the side length of the square low wall, 51.2 zhang, we calculate the dimensions again, as follows:
 
length: 158.6 zhang / 51.2 = 3.1
width: 256 zhang / 51.2 = 5
 
Taking into account the possible inaccuracy of historical records and survey measurements, the Circular Mound complex was most likely designed on the basis of a module equal to the square low wall’s side length of 51.2 zhang, and its length:width ratio was set at 3:5.
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12.11. Plan of Altar of Heaven and Earth complex in 1530, Beijing.
1. Great Sacrifice Hall
2. Great Sacrifice Gate
3. Abstinence Palace
4. Chengzhen Gate
5. West Gate
6. Circular Mound
7. Zhaoheng (South) Gate


If we compare these measurements with those of the Altar of Heaven and Earth, we see that the Circular Mound corresponds to Great Sacrifice Hall. The area surrounded by the circular low wall corresponds to the courtyard compound enclosed by Great Sacrifice Gate and its inner low wall. The square low wall corresponds to the outer wall and the high platform of the Great Sacrifice Hall compound. The former Altar of Heaven and Earth took the width of the outer low wall (the width of the high platform) as the basic modular unit, as did the new altar precinct of the Circular Mound. The means of determining their modules was the same.
Outside the Circular Mound precinct, the eastern and western walls of the Altar of Heaven and Earth (also known as Great Altar walls [Datanqiang]) were extended southward so that their southern ends connected to the newly erected wall in the east-west direction. By doing so, a second wall layer was formed with the aim of protecting the emperor from the view of onlookers when he made sacrifices to heaven.
At closer inspection, we find the distance from the central axis of the east-west thoroughfare of the Altar of Heaven and Earth northward to the north wall is 745.9 m, and the distance southward to the south wall of the Circular Mound precinct is 750.7 m. The difference is only 4.38 m, or a 6 percent divergence, so they can be regarded as the same. This shows that a plan to unify the new and old altar districts must have existed when the Circular Mound was designed. It further demonstrates that the east-west thoroughfare of the Altar of Heaven and Earth became the line that divided the unified temple complex into northern and southern sections, and that the location of the southern wall of the Circular Mound complex was determined accordingly. Finally, following the Altar of Heaven and Earth’s old planning technique of taking the outer wall’s width as the basic module, the builders of the Circular Mound calculated the square wall’s width as one-third of the district’s north-south depth and established it as the new module for the whole altar district (fig. 12.11).

ALTAR OF HEAVEN COMPLEX AFTER THE MODIFICATION OF 1545
After the construction of the Circular Mound, a plan was developed to remove Great Sacrifice Hall and replace it with the Altar for Prayer for Grain (Qigutan). This was accomplished in 1545. The lower part of the structure, a three-tier podium with a base diameter of 91 m, is the altar proper, above which is built Great Banquet Hall, a circular structure with a diameter of 24.5 m and crowned with triple eaves and a conical roof (yuanzhuiding). It was renamed Hall for Prayer for a Prosperous Year (Qinian) in 1751. The gates and side buildings positioned all around it follow the old rules and regulations from the Yongle period.
[image: 12.12. Plan of Great (Sacrificial) Banquet Hall complex in 1545, Beijing. 1. Prayer for a Prosperous Year Outer Gate 2. Prayer for a Prosperous Year Inner Gate 3. Altar for Prayer for Grain 4. Hall for Prayer for a Prosperous Year 5. Imperial Heaven Hall]
12.12. Plan of Great (Sacrificial) Banquet Hall complex in 1545, Beijing.
1. Prayer for a Prosperous Year Outer Gate
2. Prayer for a Prosperous Year Inner Gate
3. Altar for Prayer for Grain
4. Hall for Prayer for a Prosperous Year
5. Imperial Heaven Hall


The high platform below the Hall for Prayer for a Prosperous Year is 162 m east-west and 187.5 m north-south. A double gate is in front. A wall is positioned on the left and right sides of the second gate at a distance of 160 m from the northern low wall. In other words, the platform appears as a square of 160 m on each side. The center of the Hall for Prayer for a Prosperous Year is 24.7 m north of the center of this square, and the distance by which the building shifted back is equivalent to its diameter.
Similar to the Forbidden City and the Ancestral Temple, the Hall for Prayer for a Prosperous Year cluster also uses a square grid as the basis for its layout. The side of the platform, 160 m, converts to 50 zhang. Using a 5-zhang-square grid, its length and width correspond to 10 squares each. The diameter of the bottom podium step of the Hall for Prayer for a Prosperous Year matches the width of the Prayer for a Prosperous Year Gate, both 2 squares, or 10 zhang. The diameter of the middle tier of the three-tier platform of Hall for Prayer for a Prosperous Year measures 5 squares, equal to 25 zhang. The north-south length of the east and west side buildings corresponds to 3 squares, or 15 zhang, and the distance from the northern edge of the podium of Prosperous Year Gate to the bottom step of the three-tier altar is the same. The layouts of the remaining buildings also build on the square grid, with which they have fixed proportional relationships (fig. 12.12).
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12.13. Plan of Altar of Heaven complex in 1545, Beijing.
1. Hall for Prayer for a Prosperous Year
2. Prayer for a Prosperous Year Gate
3. Abstinence Palace
4. Chengzhen Gate
5. West Gate
6. Circular Mound
7. Zhaoheng (South) Gate


Further, even though the complex is longer in the north-south direction, the large platform beneath the Hall for Prayer for a Prosperous Year can be considered a square if one starts measuring from the second Prayer for a Prosperous Year Gate (the inner rather than the outer one). The remaining space, in the form of the short southward projection, was there to provide the space for another gate (the outer Prayer for a Prosperous Year Gate). The platform width was the module for the altar complex.
After the Hall for Prayer for a Prosperous Year was built, the Altar of Heaven complex was expanded to include the Hall for Prayer for a Prosperous Year complex in the north and the Circular Mound complex in the south. The boundaries were set to the western wall of the present inner district and to the northern, eastern, and southern walls of the present outer district. The area was 1,289.2 m east-west and 1,650 m north-south. The main entrance was moved from the south gate (Chengzhenmen) to the west gate (Xitianmen [West Heavenly Gate]) (fig. 12.13).

TEMPLE OF HEAVEN AFTER CONSTRUCTION
OF THE OUTER CITY OF BEIJING
The Temple of Heaven was incorporated into Beijing when the Outer City was built in 1553. The avenue between the main south gate of the inner city (Zhengyang Gate) and the main south gate of the outer city (Yongding Gate) extended Beijing’s central axis. At that time the west gate of the Altar of Heaven’s inner district had already become the front gate of the whole sacrificial complex. It was thus necessary to build another outer gate and wall facing the avenue to counterbalance the Altar of Agriculture (First Crops [Xiannongtan]) situated at the same position on the opposite (west) side of the avenue. By then, the south wall of the Altar of Heaven complex had already been built to the south of the Circular Mound, and through its westward extension and connection to the newly built western wall facing the avenue, the temple complex was fully enclosed. A double wall was thus formed at the southern and western sides of the temple complex. Corresponding walls should have been built at the northern and eastern sides to close the encircling double ring of inner and outer walls. However, the area of the former Altar of Heaven and Earth had already become very large. North of the temple was a pond, and the eastern side already reached the outer avenue of Chongwen Gate. It was impossible to expand the temple compound toward these directions. The only possibility was to use the existing northern and eastern walls as the new outer walls and to build other walls parallel to them further inside. These new walls connected to the southern and western inner walls, thereby closing the inner wall ring. As a result, the center of the double wall and the main temple axis shifted eastward, where it is today (fig. 12.14).
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12.14. Plan of Altar of Heaven complex in 1553, Beijing.
1. Hall for Prayer for a Prosperous Year
2. Prayer for a Prosperous Year Gate
3. Abstinence Palace
4. Chengzhen Gate
5. Western Heavenly Gate
6. Circular Mound
7. Zhaoheng (South) Gate
8. West Gate of outer wall, opposite entry to Altar of Agriculture on the other side of the Imperial Way


The east-west wall that divided the northern section from the Circular Mound in the south was still straight. Upon the extension of Abstinence Palace in 1588, this wall had to move south, although only part of it was moved. Since Chengzhen Gate could not move farther south, only the short wall sections on both its sides were altered, changed into curved shapes to connect to the eastern and western ends of the wall that had been successfully moved south, parallel to their original positions. This is the present situation (fig. 12.15).
Not surprisingly, then, an important building complex like that of the Altar of Heaven followed proportional relationships during renovations. The distance from the new eastern inner wall of the Altar of Heaven to the eastern platform edge of the Hall for Prayer for a Prosperous Year located to its west is twice the width of this platform. The distance from the new northern inner wall to Chengzhen Gate measures 723.1 m, which is twice the length of Danbi Bridge (361.3 m). By intentionally using this figure—twice 361.3 m—for the positioning of the northern inner wall, the outer south gate is placed at the division between the northern and southern sectors. We further find sufficient evidence for the use of a module when setting the locations of the northern and eastern walls. After erection of the double wall, the Altar of Heaven complex underwent change, mainly because the original strict layout focusing on axial symmetry turned into a layout where the main axis was shifted eastward. Afterward neither the inner district nor outer district of the Altar of Heaven was aligned with the actual center of the whole sacrificial complex (fig. 12.15).
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12.15. Plan of Altar of Heaven complex in 1588, Beijing.
1. Hall for Prayer for a Prosperous Year
2. Prayer for a Prosperous Year Gate
3. Abstinence Palace
4. Chengzhen Gate
5. Western Heavenly Gate
6. Circular Mound
7. Zhaoheng (South) Gate
8. West Gate of outer wall, opposite entry to Altar of Agriculture on the other side of the Imperial Way


When construction began in 1420, the craftsmen used the high platform beneath Great Sacrifice Hall as a module. They applied a strict symmetrical layout in line with the cardinal axes, and they put the main hall in the geometrical center of the then much smaller sacrificial complex. Afterward, when the Circular Mound was built to the south, the center of the temple complex shifted southward to the thoroughfare between the east and west gates. The new position determined the north-south length of the Circular Mound complex, and one-third of that distance became the side length of its square (outer) low wall. The whole complex still was axially aligned and symmetrical, and it also possessed a clear geometrical center. To adjust to the new urban layout of the city of Beijing, after the establishment of the outer city to the south, the craftsmen could do nothing but expand westward, and only then was the axial design abandoned. The area in the east and north was reduced, but even this solution relied as much as possible on modules and proportional relationships. Here we can see that at each stage the architectural planning and design, whether as new construction or as alteration, take advantage of the accumulated knowledge of previous generations, and the craftsmen strive for consistency in the choice of planning methods while maintaining the same high level of quality.


Conclusions
Through analysis of the Ming system of palace and state temple architecture, we can now confirm that site layouts had a certain amount of regularity. When a large building complex with multiple courtyard compounds was planned, the width or length of a particular compound was used as the module. Accordingly, the dimensions of large building clusters within that complex were a multiple of this figure (for example, the Three Front Halls were four times the Back Halls of the Forbidden City) and the measurements of small clusters were a fraction (for example, the Back Halls were equal to the combined area of the Six Eastern and Six Western Palaces plus the Five Eastern and Western Lodges). The aim was to regulate the relationship between building clusters of different sizes and to control the dimensions of the outer contours of the entire building complex. In the case of multilayer buildings, the outer courtyard’s width becomes the inner courtyard’s length. Finally, the main building of a particular compound was positioned at the geometric center of the entire building complex.
Using a square grid for the architectural layout inside a compound was another effective method of regulating the relationship between building dimensions and the site, one that was common in site planning. Taking this a step further and putting it into the context of modular design, the Song module cai and Qing module doukou that regulate the scale and grade of the individual building, everything from city to large and small compounds to palace complex is based on modularity and systematic planning. The words harmony and integrated coherence are appropriate to describe it.
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GLOSSARY
an 案 table
anceng 暗層 / 暗层 hidden mezzanine level
ang 昂 (descending or ascending) cantilever
angzui 昂嘴 cantilever-tip
baban xing 八瓣形 eight-petal shape (of a column shaft)
baihui 白灰 lime
baimu 柏木 cypress wood
banmen 板門 / 板门 solid door
banwa 板瓦 flat tile
baoping 寶瓶 / 宝瓶 golden bottle (mounted on a pagoda finial)
baosha 抱廈 / 抱厦 “hugging building,” small projecting portico; see also guitouwu
ba/patou jiaoxiang 把頭絞項 / 把头绞项 a simple form of bracketing in which the crossbeam-head pierces through the building plane and rests directly on a cap-block
bei 桮 a kind of cup
beishan mianshui 背山面水 (geomantic concept of) facing water with a mountain in the back
bentang 本堂 Chinese pronunciation of hondō, a Japanese term for a main hall in a Buddhist monastery
bi 陛 lower level of a two-tiered hall podium; in some contexts, palace steps
biankuang 邊框 / 边框 stile, a vertical member of a doorframe
bianqing 編磬 / 编磬 hanging musical stones
bianzhong 編鐘 / 编钟 hanging musical bells
bianzhu 編竹 / 编竹 woven bamboo
bianzhu moniqiang 編竹抹泥牆 / 编竹抹泥墙 bamboo wall coated with plaster
biaogao 標高 / 标高 (ground) elevation
bidai 壁带 a horizontal timber embedded in or attached to an earthen wall
biding 壁頂 / 壁顶 wall top, upper part of a wall
bieshu 别墅 (rural) villa
bihua 壁畫 / 壁画 decorative or narrative wall painting
bizhu 壁柱 a vertical timber embedded in or attached to an earthen wall; column embedded into/attached to the inner or outer wall surface similar to a pilaster
bo 箔 bamboo tray (for raising silkworm)
bofengban 搏風板 / 搏风板 gable-eaves board, bargeboard
bu 步 pace, a unit of length
bujia 步架 purlin-to-purlin distance, a unit of measure for beam length or building depth in Qing architecture
bujian puzuo 補間鋪作 / 补间铺作 intercolumnar bracket set; pingshenke 平身科 in Qing terminology
busha liangtou 不廈兩頭 / 不厦两头 Song terminology for overhanging gable roof
cai 材 a timber of standard width and height in Song carpentry; its height is a modular unit in Song carpentry; see also caifen zhidu, dancai, zhi, and zucai
caideng 材等 grade, indicating social rank
caifen zhidu 材份制度 cai-fen system; system for modular design
caigao 材高 height of the cai (cai referring to a timber block of standard height)
caihua 彩畫 / 彩画 decorative polychrome painting of architectural members
cangku 倉庫 / 仓库 storehouse
cao 槽 structural frame composed of bracket sets and/or multilayered, piled-up joists; or, column-row axis; or, area enclosed by cao-frame or cao-columns
caoding 草頂 / 草顶 thatched roof
caofeng 槽縫 / 槽缝 cao (boundary) line; synonymous with cao-frame/cao-column axis depending on the specific meaning of the term cao
caofu 草栿 “rough” (unfinished) beam
caojia 草架 “rough” structural frame, a framework whose members are not finished and are hidden from the viewer
caolu 草廬 / 草庐 thatched cottage
cejiao 側腳 / 侧脚 incline or tilt of corner-column axes toward the center of the whole structure
cemen 側門 / 侧门 side gate
cengdieshi 層疊式 / 层叠式 a method of mounting lateral beams in a tailiang-style roof by piling them on top of one another
cenggong 層栱 / 层栱 layered bracket
cengmei 層楣 / 层楣 layered lintel
cengwei guanxi 層位關係 / 层位关系 stratigraphic relationships; relationships between different strata that indicate different time periods
chagan 刹杆 wooden pole that reaches to the ground connecting the stories from bottom to top
chagong 插栱 bracket-arm directly inserted into another member such as the column shaft
changlang 敞廊 open-sided corridor, or hall with a front porch that is defined by columns alone and not enclosed on the sides; also known as changting
changting 敞廳 / 敞厅 hall open on one side
Chanzongyang 禪宗樣 / 禅宗样 (Jap.: Zenshūyō 禅宗様) Chan style, more often known by the Japanese name of the same sect of Buddism, Zen style; refers to a style of Japanese architecture based on Chinese Chan construction
chaofang 朝房 waiting room for officials
chaotang 朝堂 audience hall
chashou 叉手 inverted-V-shaped truss; two diagonally slanting struts whose heads are joined together and topped by a bearing-block prong
chaxiashi 刹下石 foundation stone of the central pillar of a pagoda
chazhu 刹柱 central pillar of a pagoda
chazhu 杈柱 bifurcated column
cheng 樘 feature on top of beam whose two parts abut, from Shiming
chengchushi 承础石 bearing foundation stone
chengliu 承霤 eaves gutter, eaves trough
chenglu jinpan 承露金盤 / 承露金盘 golden discs or plates on the pagoda finial
chengmen 城門 / 城门 city(-wall) gate
chengmendao 城門道 / 城门道 passageway through the gate of a city wall
chengmenlou 城門樓 / 城门楼 gate-tower of a city wall; multistory gatehouse
chengqiang 城牆 / 城墙 city wall; may have a battlement of alternating crenellated openings (duokou 垛口) and raised solid portions known as merlons (nuqiang 女牆 / 女墙)
chengzaili 承載力 / 承载力 bearing capacity
chengzhongqiang 承重牆 / 承重墙 load-bearing wall
cheshang lumingzao 徹上露明造 / 彻上露明造 exposed ceiling construction
chi 尺 foot, an absolute unit of length unit known as shaku/jaku in Japan
chichi 赤墀 an imperial stairway with red lacquer painted steps
chidu 尺度 scale, dimension
chikou 侈口 wide mouth
chiwei 鴟尾 / 鸱尾 owl’s tail, owl’s-tail-shaped ornament at the end of a roof ridge
chiwen 鴟吻 / 鸱吻 ornament at the end of a roof ridge in which creature’s mouth is open; usually used to refer to later buildings than the term chiwei
chizhao 池沼 pond, pool
chonggong 重栱 double-tier bracket-arm parallel to the wall plane
chongjian 重建 reconstruct
chonglang 重廊 double corridor
chonglu 重櫨 / 重栌 double cap-block
chongmei 重楣 double lintel
chongmen 重門 / 重门 double gate
X-chong ta X重塔 pagoda with X number of stories
chu 础 plinth, understructure beneath a column as in zhuchu 柱础 or jichu 基础
chuan 椽 rafter; horizontally projected rafter span, a unit of measure for beam length or building depth in Song architecture
chuandang 椽檔 / 椽档 interval between rafters
chuandou (goujiia) 穿鬥/逗(構架) / 穿斗/逗(构架) column-and-tie-beam framework; an architecture style that uses columns and beams, without struts, seen almost exclusively in South China
chuanfang 穿枋 (penetrating) tie-beam
X chuanfu X 椽栿 X-rafter crossbeam
chuang 床 bed elevated on a platform
chuiji 垂脊 vertical ridge
chukeng 础坑 (foundation) pit, a hole dug for the foundation of a column or wall
chuomufang 綽幕枋 / 绰幕枋 short supporting timber for additional abutment of architraves; forerunner of the late imperial queti
chutou 出頭 / 出头 sideways extension of architrave ends penetrating the shafts of flanking columns
cijian 次間 / 次间 bay on either side of the central bay (mingjian)
cimiao 祠廟 / 祠庙 memorial shrine or temple; ancestral temple
citing 祠堂 ancestral hall
cuandang 攢檔 / 攒档 Qing term for interval between two bracket sets
cuanjianding 攢尖頂 / 攒尖顶 pyramidal roof, pointed roof, peaked roof
cuanjianxing zhang 攢尖形帳 / 攒尖形帐 pointed-roof/peak-roof “canopy”
cun 寸 (Jap.: sun) an absolute unit of length equal to one-tenth of a chi/shaku
cunluo 村落 settlement, village
dadao 大道 thoroughfare, significant street
dadizhai 大第宅 mansion
da’e 大額 / 大额 massive, large architrave
Dafoyang 大佛樣 / 大佛样 (Jap.: Daibutsuyō大仏様) Great Buddha style; style of Japanese architecture that follows a style in use in China in the Southern Song dynasty
dajie 大街 avenue
damuzuo 大木作 term in Yingzao fashi that refers to large-scale wooden structures; in contrast to small-scale carpentry xiaomuzuo
dancai 單材 / 单材 single standard unit; a timber of standard width and height in official-style carpentry
dancao 單槽 / 单槽 single-cao (type of column-grid layout in diantang-type construction)
danceng jianzhu 單層建築 / 单层建筑 single-story building
dangong 單栱 / 单栱 single-tier bracket-arm parallel to the wall plane
danlang 單廊 / 单廊 single corridor
danpo wuyan 單坡屋檐 / 单坡屋檐 single-pitch eaves
danti jianzhu 單體建築 / 单体建筑 single building
danyan 單檐 / 单檐 (roof with only) one layer of eaves
dao 道 road; also used to refer to “the Way,” or Daoism
dashi 大式 Qing terminology for large-scale building style
Datanqiang 大壇牆 / 大坛墙 Great Altar walls
dianceng 墊層 / 垫层 cushion layer
diange 殿閣 / 殿阁 palatial- or diantang-style structure with more than one story
diange dipan fencao 殿閣地盤分槽 / 殿阁地盘分槽 floor plans for the division of cao in diantang and diange
dianji 殿基 building foundation; see also dianjie
dianjie 殿階 / 殿阶 general term for podium step or hall podium (a rammed-earth platform covered with bricks or stone on which the building stands, also known as dianji and taiji); in a more specialized sense, the upper level of a two-tiered hall podium
diantang 殿堂 palatial-style structure, the most eminent building type in Yingzao fashi
dianyu 殿宇 general term for a hall
dianzhang zhidu 典章制度 official laws and regulations
diaojue 雕桷 carved rafter that is four-sided in section
diaoke 雕刻 to carve, cut, or engrave; carving, engraving, or sculpture
diban 地板 floor planks; more broadly, floor structure/construction
diban longgu 地板龍骨 / 地板龙骨 transverse floor joist
die’se 疊澀 / 叠涩 corbel; a method of piling up multiple layers on top of one another to create a corbeled, steplike surface
diewa ji 疊瓦脊 / 叠瓦脊 ridge formed by piled-up layers of roof tiles
difang jianzhu chuantong 地方建築傳統 / 地方建筑传统 local or regional building tradition
difu 地栿 floor beam; floor sill
dimian 地面 ground; floor surface
dimianceng 地面層 / 地面层 ground floor, basement
dimianfang 地面枋 longitudinal floor joist
ding 鼎 tripod; when a similar vessel has four legs, it is called fangding 方鼎
dingfu 丁栿 short longitudinal tie-beam that rests on top of a transverse beam to form a T-shaped intersection that resembles the Chinese character ding 丁
dingtougong 丁頭栱 / 丁头栱 half-bracket or “inserted bracket-arm” whose trunk is directly inserted into a column shaft; pronounced sashihijiki 挿肘木 in Japanese, which is equivalent to the Chinese term chagong
dipan 地盤 / 地盘 site; in a broader sense, domain; sometimes a floor plan
dishui 滴水 drip tile
dizhai 邸宅 dwelling of a high-ranking official; interchangeable with guizhai 貴邸 / 贵邸
dongkou 洞口 tunnel opening at the end of a passageway
dongku 洞窟 cave; hollowed-out space in the side of a cliff
(dongxi) celang (東西) 側廊 / (东西) 侧廊 (east and west) side corridors
(dongxi) wu (東西)廡 / (东西) 庑 (east and west)side building
(dongxi) xinglang (東西) 行廊 / (东西) 行廊 (eastward- and westward-)-stretching, (east- and west-)bound corridor
dou 枓 / 斗 general term for bearing-block; a rice measure
dou 豆 a kind of food container
doudi 枓底 / 斗底 bottom of bearing-block
dougong 枓栱 / 斗栱 post-Song term for bracket set or bracket-block cluster
doujian tingxie 闘尖亭榭 / 斗尖亭榭 pointed-roofed pavilion
doukou 枓口 / 斗口 mortise opening on a block; a modular unit in Ming and Qing carpentry
dousi cuanjian 鬬四攢尖 / 斗四攒尖 a domed place over a square base
dousi cuanjianxing zhang 鬬四攢尖形帳 / 斗四攒尖形帐 canopy or tent that has a square plan and a segmented-dome ceiling supported by four arch-shaped canopy poles
douzi shuzhu 枓子蜀柱 / 斗子蜀柱 “block-and-strut” construction with a dwarf column
duanmiantu 斷面圖 / 断面图 cross-section
duanzhi 端直 concept of orthogonality
dui 對 / 对 abutting; arrangement (of beams) of a transverse framework in tingtang-type construction
duiliu 對霤 / 对霤 shared eaves gutter or trough; separate part installed between the roof eaves of two adjacent buildings
dujiaomen 獨腳門 / 独脚门 a gate with a pair of flanking columns supporting a double-pitch roof; also known as screen-wall gate (pingfengmen 屏風門 / 屏风门)
dunduo 墩垛 pier block
dunshou 蹲獸 / 蹲兽 mythical beasts marching along the diagonal ridges of a roof
duntai 墩臺 / 墩台 (wall) pier platform
duodian 朵殿 ear building(s); buttress hall(s); a pair of buildings flanking the main hall
duojiadou 多加枓 / 多加斗 method of increasing the number of bearing-blocks in a bracket set
duolou 朵樓 / 朵楼 ear tower(s); buttress-building(s); a pair of buildings flanking the city gate
duozi 垛子 wall thickening/support
duzhu 都柱 central column; in a pagoda, corresponding to chazhu
e 額 / 额 general term for architrave
ebikōryō 海老虹梁 (Japanese) an S-shaped beam believed to resemble the back of a shrimp, used in Japanese Zen-style architecture
ejiao 訛角 / 讹角 beveled edge that is first known in tenth-century architecture
er 耳 ear of bearing-block
erchuque 二出闕 / 二出阙 mother-and-son que; see also muzique
erfang 耳房 buildings positioned on both sides of the main structure; similar to xiewu in Song terminology
fan 梵 Sanskrit, denoting something distinctively Indian
fang 房 room; house
fangge 方格 square grid used for planning a site layout
fanggewang 方格網 / 方格网 square grid network
fangkuang 方框 square frame
fangmugou 仿木构 imitating a wooden structure
fangting 方亭 square pavilion
fangwu 房屋 general term for a house or building
fangxian 放線 / 放线 siting or layout of a building
fangxing fudouzhang 方形覆斗帳 / 方形覆斗帐 inverted, bucket-shaped canopy with square, flat-top ceiling
fangyu sheshi 防禦設施 / 防御设施 defensive installations such as earthworks, stockades, and gate walls
fangzheng 方正 concept of “squareness”
feidao 飛道 / 飞道 elevated path or sloping path or passageway
feilang 飛廊 / 飞廊 flying corridor
feiliang 飛椽 / 飞椽 flying rafter; upper rafters when there are two sets
feishi 肺石 stone beaten in case of injustice
feitian 飛天 / 飞天 apsara, flying Buddhist divinity
fen 分 an absolute unit of measurement within the Chinese chi-fen system of length; a modular subunit of length within the Chinese cai-fen system of length (15 fen equal to 1 cai); sometimes written in Fu Xinian’s text with a reference mark (※), a degree symbol (°), or as fen 份, to distinguish it from the absolute measurement
fen 份 a modular subunit of length within the cai-fen system; a section of the cai; if written as fen分, put in quotation marks in the English translation to distinguish it from the absolute measurement
fengjian lizhi 封建禮制 / 封建礼制 feudal system of rites
fenshua 粉刷 (color) wash
fenxin 分心 centrally divided; referring to transverse framework in tingtang-type construction
fenxin doudicao 分心斗底槽 compartmentalized-cao; column-grid layout in diantang-type construction
Fodian 佛殿 Buddha hall; palatial-style building housing Buddhist images
Foguo Jingtu 佛國淨土 / 佛国净土 Buddhist Pure Land
(Fo)kan (佛) 龕 / (佛) 龛 (Buddhist) niche, small shrine
Fotan 佛壇 / 佛坛 dais for Buddhist image, raised Buddhist platform
Fotu 佛圖 / 佛图 stupa
Fozhang 佛帳 / 佛帐 Buddhist cabinet (a small room); (interior) Buddhist shrine
fubigong 扶壁栱 bracket-arms and joists piled up within the wall plane
fudi 府邸 (aristocratic or princely) mansion
fudouxing zhang 覆斗形帳 / 覆斗形帐 inverted bucket-shaped canopy or tent that resembles an upturned rice measure called dou; see also fangxing fudouzhang, hengchang fudouzhang
fujian 复建 to re-create a building in a nonscientific way; broader term than chongjian
fujie 副階 / 副阶 auxiliary structure attached to the core building
fulian 覆蓮 / 覆莲 column-base molding of downward-pointing lotus petals
fupen 覆盆 column-base molding in the shape of an overturned bowl
fushezhuang yijiaochuan 輻射狀翼角椽 / 辐射状翼角椽 radial arrangement of rafters
fushu jianzhu 附屬建築 / 附属建筑 auxiliary or subsidiary building; also fuzhu jianzhu 輔助建築 / 辅助建筑
futu 浮圖 / 浮图 stupa
fuxiang 栿項 / 栿项 smaller cross-section of a beam at the end than in the center, being reduced to the size of cai
fuyi 輔翼 / 辅翼 subsidiary wing of a building
fuyuan 复原 reconstruction, revival, restitution
fuyuantu 复原圖 / 复原图 reconstruction drawing
gaichai 改拆 to dismantle and remodel
gaijian 改建 to rebuild with modifications
ganjian 杆件 general term for a wooden pole or timber
ganlan (jianzhu) 幹欄(建築) / 干阑(建筑) raised-floor (architecture)
gaoceng muta 高層木塔 / 高层木塔 tall, multistory timber pagoda
gaoceng taixie 高層臺榭 / 高层台榭 multistory high-platform building
gaodu 高度 height of a building
gaokuabi 高跨比 height:width ratio of a beam
gaokuanbi 高寬比 / 高宽比 height:width ratio of any component
gaotai 高臺 / 高台 high platform
ge 戈 spear, dagger
ge 格 cell; rectangle as in fangge
ge 閣 / 阁 pavilion
gedao 閣道 / 阁道 elevated path or sloping path or passageway
gehuoqiang 隔火牆 / 隔火墙 fire partition wall
geqiang 隔墙 partition wall
gezimen 格子門 / 格子门 lattice door
gong 栱 general term for a bracket-arm
gong 拱 general term for a vault, arch
gong 觥 cup made of horn
gongbi 工笔 meticulous painting style
gongcheng 宮城 palace-city of a capital
gongdian 宮殿 palace
gongdianjian 宮殿監 / 宫殿监 Qing dynasty office in charge of palace affairs
gongshang manfang dou 栱上滿放枓 / 栱上满放斗 filling in the space in the body of a bracket with blocks
gongshi 宮室 palace
gongyan 栱眼 bracket eye; decorative molding of the upper bracket-arm edge
gongyanbi 栱眼壁 intrabracket-set board; board behind the bracket sets that integrates them into the structure
gongyuan 宮院 palatial compound
gongzixing 工字形 gong-shape, taking the shape of the Chinese character gong 工
goujia 構架 / 构架 general term for structural framework; may be used with respect to an architectural component or the structure of the whole building
goulan 勾欄 / 勾栏 balustrade; see also langan
goulianda wuding 勾連搭屋頂 / 勾连搭屋顶 undulating roof with built-in “valley” to carry off rainwater at the intersection of two roof slopes
gouzao 構造 / 构造 construction, stressing the way something is put together
gu 鼓 drum
gualengzhu 瓜棱 / 楞柱 melon-shaped column; column carved in the shape of a melon with outward-bulging segments arranged around a center
guan 棺 inner coffin
guang 廣 / 广 historical term for a small, single-pitch, roofed building leaning against a taixie platform
guangchang 廣場 / 广场 open field or space; plaza or place in modern sense
guanliao dizhu de dazhuzhai 官僚地主的大住宅 large residences of government officials and landlords
guanshi jianzhu 官式建築 / 官式建筑 official-style architecture
guanshu 官署 government office
guazhu 瓜柱 short column
guazigong 瓜子栱 melon-seed bracket-arm; the parallel bracket-arm shortest in length
guidi 貴邸 / 贵邸 aristocratic mansion
guitouwu 龜頭屋 / 龟头屋 turtle-head building; a covered porch with gables placed parallel to that of the main building
guiwei 貴位 / 贵位 honored positions, term used in Yijing (Book of changes) to refer to numbers 5 and 9, which symbolize the superior man
gujianzhu 古建築 / 古建筑 premodern or traditional-style architecture
guo 槨 / 椁 outer coffin
guoliang 過梁 / 过梁 a kind of lintel
gutou 箍頭 / 箍头 painted end-portion of a painted beam
guzhi gufa 古制古法 traditional regulations and methods
haitangban xianjiao 海棠瓣線腳 / 海棠瓣线脚 begonia-petal molding
hangtu 夯土 rammed earth
hangtu duntai 夯土墩臺 / 夯土墩台 rammed-earth (wall-)pier platform
hangtu taiji 夯土臺基 / 夯土台基 rammed-earth foundation platform
hengchang fudouzhang 橫長覆斗帳 / 横长覆斗帐 inverted, bucket-shaped canopy with rectangular, flat top
henggong 橫栱 / 横栱 general term for a bracket-arm parallel to the wall plane
hengmei 橫楣 longitudinal lintel; may be used interchangeably with lan’e
hengmen 衡門 / 衡门 door or gate with a pair of columns flanking and supporting a horizontal, wooden joist at the top
hengpei 橫帔 / 横帔 valance; decorative heading
hengxiang goujia 橫向構架 / 横向构架 transverse framework of crossbeams (as opposed to the lengthwise framework of the beams [zongxiang goujia])
heta 合㭼 a kind of wood fastener used to fix the shaft of a short column on top of a pingliang
houshanbei 厚苫背 mud-and-straw insulation added between roof tiles and the rafter layer as protection against cold weather
hu 壺 / 壶 a kind of wine vessel
huagong 華栱 / 华栱 perpendicular or transversal bracket-arm (projecting at a right angle to the wall plane); in English sometimes called flower-arm
huangcheng 皇城 administrative-city of a capital; literally translates as imperial-city
huaxiang shi 畫像石 / 画像石 pictorial design carved in relief on stone
huaxiang zhuan 畫像磚 / 画像砖 pictorial design painted or stamped in relief on brick
huilang 迴廊 / 回廊 (Jap.: kairō) general term for a surrounding or enclosing corridor
huini 灰泥 plaster
huozhu 火珠 fire beads
hutong 胡同 neighborhood system of alleys formed by courtyards
huoyanquan 火焰券 flame-shaped arch; pointed, horseshoe-shaped arch; also used to refer to chaitya 支提 arch
ji 基 general term for foundation; podium or raised platform; see also dianjie
X-jia chuan X架椽 X-rafter beam; number of rafter lengths in space between two purlins
jiakong 架空 built on stilts
ji’an 幾案 / 几案 long table
jian 間 / 间 bay; unit of distance between two pillars; see cijian, jinjian, mingjian, shaojian
jiandi pingsa 減地平鈒 / 减地平钑 a stone carving method described in Yingzao fashi in which low relief is carved within a raised outline
jianfeng 間縫 / 间缝 bay boundary line; synonymous with bay-column axis
jiangtang 講堂 / 讲堂 (Jap.: kōdō) lecture hall (in a Buddhist monastery)
jianlou 箭樓 / 箭楼 watchtower; arrow tower
jianzhu 建築 / 建筑 architecture; building; structure
jianzhu 減柱 / 减柱 (interior) column omission
jianzhuwu 建築物 / 建筑物 a building
jiaobei 繳背 / 缴背 a second layer of timber installed in the same direction as the principal beam on top of it
jiaoduo 角垛 corner pier; small wall section placed around the foot of a corner column, stretching neither the entire length nor depth nor height of a building
jiaofudou 交栿枓 / 交栿斗 small bearing-block below a beam
jiaogong 角栱 corner bracket-arm; installed at a 45-degree angle to the building plane
jiaohudou 交互枓 / 交互斗 connecting-block; a type of small bearing-block in a bracket set
jiaoji 角脊 diagonal ridge
jiaoliang 角梁 corner beam
jiaolou 角樓 / 角楼 corner tower of a city wall
jiaoye 蕉葉 / 蕉叶 plantain-leaf (ornament)
jicha 級差 / 级差 gap, difference, such as between a bay width and the next larger bay width or between proportional widths of two adjacent grades, in which case it is known as grade difference
jidian 祭殿 sacrificial hall
jie 街 street
jie 階 / 阶 general term for step, staircase, stairway; see also dianjie
jiedao 階道 / 阶道 stairway
jiegou 結構 / 结构 structure, as in the nature and quality of the timber frame
jiehua 界畫 / 界画 painting executed with measuring devices such as ruled lines
jiejianxi 解劍席 / 解剑席 place where official removes his sword and clothing before ascending to a hall
jieti 階梯 / 阶梯 x flights of stairs/sets of stairs; staircase
jigong 积栱 piled-up brackets; a historical name for the bracket set
jilin 脊檁 / 脊檩 ridge purlin, also known as jituan
jing 井 shaft; see also kongjing, tianjing
jinggan gouzao 井幹構造 / 井干构造 log-cabin construction
jingkuabi 徑跨比 / 径跨比 diameter:span ratio of a long, cylindrical component (such as a purlin or rafter)
jingshe 精舍 vihara; Sanskrit term for place where monks live and study the Buddhist law
jingzang 經藏 / 经藏 sūtra repository
jinjian 盡間 / 尽间 end bay
jinshen 進深 / 进深 depth of a building, length across the façade
jintang 金堂 (Jap.: kondō) term for main hall in a Buddhist monastery, used mainly in Japan
jinwu zhangyuan 金吾仗院 palace-guard courtyards
jinxiang doudicao 金箱斗底槽 concentric-cao; column-grid layout in diantang-type construction
jinyuan 禁苑 imperial park
jinzhu 金柱 interior column
jisi jianzhu 祭祀建築 / 祭祀建筑 sacrificial building
jituan 脊槫 main roof ridge purlin; see also jilin
jiuqi 酒器 general term for wine vessel
jiuxi 九錫 / 九锡 Nine Bestowments given by the emperor to his vassals
jizhuzhang 积竹杖 long-handled rod made of bamboo
jizuo 基座 foundation, base (providing a stable, even platform for timber floors above)
juancaowen 卷草紋 / 卷草纹 floral scroll
juansha 卷殺 / 卷杀 entasis
jue 爵 a kind of bronze vessel
jugao 舉高 / 举高 vertical rise of the roof; a method of roof construction known as “raising of the roof”
jungongtu 竣工圖 / 竣工图 plan of the completion of a construction project
kaerumata 蟇股 Japanese term for struts in the shape of a frog’s legs
kaijian 開間 / 开间 bay(s) of a building; building width
kaizao 開鑿 / 开凿 to excavate a Buddhist cave
kanejaku 曲尺 Japanese term for standard unit of length (an absolute measurement)
kantan 勘探 on-site exploratory testing
kanyu 堪輿 / 堪舆 Kanyu or general geomancy
kehua 刻畫 / 刻画 carve, incise
komajaku 高麗尺 Japanese term for the ancient Korean unit of measurement cheok during the Goguryeo kingdom period, prevalent in Japan in the eighth century; 1 komajaku equals 0.356 m
kongjing 空井 interior shaft cut through the floor construction of a multistory building
koujue 口訣 / 口诀 rhyme or pithy formula memorized by craftsmen
kuakongfang 跨空枋 spanning-the-empty-space tie-beam, name for shunfuchuan in the Ming dynasty
kukan 窟龕 / 窟龛 cave niche; recessed wall section usually for displaying statues
kulang 窟廊 cave gallery; corridor or passageway
kunmen 壼門 / 壸门 arch with serrated edge above doorway, most often found in Buddhist architecture; sometimes mistakenly written as humen 壶门
kuo 廓 outer wall of a city
kuoda moshu 擴大模數 / 扩大模数 expanded module, design unit for an expanded modular system
kushi 窟室cave chamber
lan’e 欄額 / 阑额 architrave; longitudinal lintel, formerly known as hengmei
lan’gan 栏杆 balustrade, an entire railing system consisting of a number of individual components, each with its own name; see also goulan
landing 廊頂 / 廊顶 gallery roof or ceiling; corridor roof or ceiling
lanshuiba 攔水壩 / 拦水坝 water-retaining dam
laojiaoliang 老角樑 / 老角梁 a type of large corner beam
lengzhu 棱柱 column with sharp, angular, or bulging corners
li 籬 / 篱, liba 籬笆 / 篱笆, liqiang 籬牆 / 篱墙 fence made of a soft material such as bamboo as opposed to wooden palisades
li 鬲 a kind of square vessel with hollow legs
li 里 a unit of length
liang 樑 / 梁 crossbeam
liangjia 樑架 / 梁架 beam framework
liangpeng 涼棚 / 凉棚 mat-awning, shade-shed
liangpo wuding 兩坡屋頂 / 两坡屋顶 double-pitch roof
liangshi qiao 樑式橋 / 梁式桥 bridge made of beams that is supported by an abutment on either end
liangxia 兩下 / 两下 Song terminology for overhanging gable roof
liangzhushi 樑柱式 / 梁柱式 general term for post-and-beam construction style
lianhuachu 蓮華礎 / 莲花础 column base decorated with lotus flowers
lianzuo 蓮座 / 莲座 lotus seat
liaofengtuan 撩風槫 / 撩风槫 eaves-raising purlin that is circular in section, above the linggong and parallel to the exterior wall plane to support the eaves rafters
liaoyanfang 撩檐枋 eaves-raising joist that is square in section; above the linggong and parallel to the exterior wall plane to support the eaves rafters
lifang 里坊 neighborhood system in which blocks are one li square
lijia 立頰 / 立颊 upright cheek; doorframe post
limen 籬門 / 篱门 bamboo gate
limiantu 立面圖 / 立面图 elevation diagram
lin 檁 / 檩 purlin; also known as tuan
linggong 令栱 uppermost bracket-arm parallel to the building plane that sometimes carries longitudinal joists; sometimes known in English as order bracket-arm or lead bracket-arm; original Chinese character may have been 零, which suggests the meaning is “single” (zero additions) bracket-arm
lingqin 陵寢 / 陵寝 mausoleum
lingxingge 菱形格 rhombus-pattern grid
lingzi 櫺子 / 棂子 window grill
linjia (tixi) 檁架 (體系) / 檩架 (体系) purlin frame (framework)
Lishi 力士 Dvārapāla, Guardian of the Gate
litiao 裏跳 / 里跳 interior projection of a bracket set
liuchuanfu 六椽栿 six-rafter (cross)beam
liupai 流派 school of builders
liusu 流蘇 / 流苏 tassel; dangling ornament
longchi 龍墀 / 龙墀 dragon steps
longku 龍窟 / 龙窟 underground chamber/crypt for precious objects beneath a pagoda
louge 樓閣 / 楼阁 multistory structure
luan 欒 / 栾 early name for a bracket
luanshi 卵石 gravel
ludingshi 盝頂式 / 盝顶式 lu-style (roof)top; box-shaped rooftop; roof shaped like a truncated pyramid
ludou 櫨枓 / 栌斗 cap-block; largest bearing-block in a bracket set; directly tenoned into the column top or the architrave body
(lu)weishu (蘆) 葦束 / (芦) 苇束 bundled reeds
madao 馬道 / 马道 literally “horse path,” a term for a sloping path
maishen 埋深 embedded depth
mandao 慢道 literally “slow path,” a term for a path that ascends or descends gradually
mangong 慢栱 long(est) bracket-arm, placed on top of a short block to form the layer of bracket-arms parallel to the wall plane; in English sometimes called “extended bracket(-arm)” or a “vine bracket-arm” (mangong 蔓栱)
mantang 滿堂 / 满堂 hall with a complete column grid
maokou 卯口 mortise opening, for example, in the form of a unidirectional opening (shunbiankou 順便口 / 顺便口)
mazhatou 螞蚱頭 / 蚂蚱头 shuatou with a special end-shape that resembles the head of a locust
mei 楣 longitudinal lintel
meijia 楣架 doorframe head
meiliang 楣樑 / 楣梁 lintel; early name for a kind of architrave
mendun 門墩 / 门墩 gate pier; thickened section in a city wall penetrated by a gateway
men’e 門額 / 门额 door lintel or horizontal top
menkuang 門框 / 门框 doorframe; see also lijia
menlang 門廊 / 门廊 (entrance) porch
menlou 門樓 / 门楼 gatehouse
miankuo 面闊 / 面阔 width of a building, length along the façade
miliang pingding 密樑平頂 / 密梁平顶 closely placed beams, flat roof
minban 皿版 flat timber under the cap-block of a bracket set
mingfu 明栿 exposed beam
mingjian 明間 / 明间 central bay
mingqi 明器 numinous object; pottery burial object
mingtang 明堂 numinous hall
minjian jianzhu 民間建築 / 民间建筑 traditional folk/vernacular architecture
minjuqun 民居群 residential complex
mocheng xiemian 抹成斜面 bevel; same as moxie
mohui 抹灰 plastering
mokoshi 裳階 Japanese term for a pent roof, usually one bay deep, that extends on four exterior sides of a structure; marked by roof eaves, with best example at the east pagoda of Yakushiji
moni 抹泥 claying/plastering
moshu 模數 / 模数 modulus, module; referring to the modular design system in Chinese traditional architecture
motou 抹頭 / 抹头 rail; a horizontal member of a doorframe
moxie 抹斜 bevel
mozhu 模鑄 / 模铸 mold and cast
muchuang 墓牀 / 墓床 coffin platform
mudao 墓道 outer (tomb) passageway; elongated (tomb) entryway with airshafts
mugou ganlan pingtai 木構欄杆平台 / 木构干阑平台 raised-floor timber ganlan-style platform
mugoujia 木構架 / 木构架 timber frame, wooden/timber framework, timber framing, or the lengthwise or transverse timber framework
mugou jianzhu 木構建築 / 木构建筑 timber-frame structure/building
mujiegou 木結構 / 木结构 timber framework
muque 母闕 / 母阙 mother-que, taller of pair of gate-towers; the larger portion of a two-body que
mutanhui 木炭灰 ash wood/charcoal
muwen 木紋 / 木纹 wood-grain painting pattern applied to architectural components
muxiao 木銷 / 木销 wooden connector used, for example, in a face-to-face joint to join two longitudinal timbers
muzha 木柵 / 木栅 wooden stake, batten
muzhamen 木柵門 / 木栅门 batten door/battened door; unframed door made of vertical boards and horizontal battens
muzique 母子闕 / 母子阙 mother-and-son gate-tower with taller and shorter adjoining sections; also known as erchuque
nabi 納陛 / 纳陛 staircase covered by a roof and used to ascend to the high podium of a building, often reserved for the emperor and prominent officials
nei’ao 内 sunken; concave profile
neicao 内槽 inner cao
neichao 内朝 Inner Court (capitalized in reference to Ming-Qing Beijing); sometimes also known as neiting 内廷
nei’e 內額 / 内额 interior architrave (inside the building)
neiqieyuan 內切圓 / 内切圆 inscribed circle in a square in a plan or cross-section
neiting 内廷 inner court
neizhu 内柱 interior column (inside a building)
nidaogong 泥道栱 short bracket-arm within the wall plane; in English sometimes called “plaster channel bracket-arm”
nijū kōryō kaerumata 二重虹梁蟇股 Japanese name of two-tier rainbow-shaped beam with frog’s-legs struts
nisu 泥塑 clay sculpture
nongmin maoshe 農民茅舍 / 农民茅舍 folk house, thatched hut of a “peasant”
nuqiang 女牆 / 女墙 (masonry) parapet
paijia 排架 bent frame
paishan 排山 pushing-out gable; outward projection of the gable-roof parts in a hip-gable roof
paishan goudi 排山溝滴 / 排山沟滴 eaves tiles placed at the edges of the outward-projecting gable-roof parts in a hip-gable roof
pan 盤 / 盘 tray
panjian 襻間 / 襻间 horizontal timber used along transverse frameworks underneath the purlins to stabilize the roof
(dongxi) peidian (東西) 配殿 / (东西) 配殿 (east and west) side halls
ping 平 bearing-block waist (also many other nonarchitectural meanings)
ping’an 平闇 flat, coffered ceiling using small grids
pingliang 平樑 / 平梁 two-rafter crossbeam, used at the top layer of a structure; top beam
pingmiantu 平面圖 / 平面图 floor plan
pingpandou 平盤枓 / 平盘斗 bearing-block without opening; flat block
pingqi 平棊 flat, coffered ceiling using grids larger than ping’an
pingqifang 平棊枋 paneled-ceiling tie-beam
pingtai 平臺 / 平台 flat platform (of a timber-frame construction)
pingxingxian hengjia 平行弦桁架 parallel chord truss; a kind of composite beam
pingzuo 平坐 timber substructure; usually a connector between structurally independent floors
pingzuoceng 平坐層 / 平坐层 pingzuo-level, or mezzanine floor; frame construction to fix wooden flooring; sometimes referring to exterior balcony
pizhu(xing) 批竹 (形) split-bamboo (shape)
podao 坡道 ramp
poumiantu 剖面圖 / 剖面图 sectional elevation
pupaifang 普拍枋 additional layer of horizontally positioned architrave above the lan’e
pusa 菩薩 / 菩萨 bodhisattva
puzuo 鋪作 / 铺作 a bracketing unit as defined in Yingzao fashi; eight ranks are possible
X-puzuo X鋪作 / X铺作 a bracket set composed of X fundamental pieces of components and thus of Xth rank
puzuoceng 鋪作層 / 铺作层 bracket-set layer
qi 欹 the base of blocks used in a bracket set; also pronounced yi
qiancuo 嵌錯 / 嵌错 inlay
Qianshou qianyan Guanyin 千手千眼觀音 / 千手千眼观音 thousand-armed, thousand-eyed Guanyin
qiantang houshi 前堂後室 / 前堂后室 concept of “public space in the front, private space in the back”
qiaodun 橋墩 / 桥墩 bridge pier
qiaoliang 橋樑 / 桥梁 bridge
qigu 祈穀 / 祈谷 ritual of praying for rain that occurred each spring
qikong 氣孔 / 气孔 (ventilation) air hole
qindian 寢殿 / 寝殿 resting hall
qinggunwa 青掍瓦 gray polished tile
qingong 寢宮 / 寝宫 residential palace
qingshi 青石 limestone
qingyanzhu 擎檐柱 eaves-lifting column
qinmian (xing) 琴面 (形) lute-faced (shape)
qiongding 穹頂 / 穹顶 dome, domed roof, cupola; vault that may have a hemispherical, sometimes pointed, shape
qionglongding, (die’se) qiongding 穹隆頂 / 穹隆顶, (疊澀)穹頂 / (叠涩)穹顶 corbel dome, cupola-like dome
qiqiao 起翹 / 起翘 upward turn; see also shangqiao
qiqiao yijiao 起翹翼角/ 起翘翼角 upturned projecting roof corner
qixindou 齊心枓 / 齐心斗 center-block; square bearing-block with an opening in a variety of shapes placed at the midpoint of a perpendicular bracket set or at the central axis of the whole bracketing unit
qizhu babai 七朱八白 seven-red-and-eight-white; a decorative pattern for an architrave or beam
quan 券 arch
Quanguo Zhongdian Wenwu Baohu Danwei 全國重點文物保護單位 / 全国重点文物保护单位 National Priority Protected Site designated by the national government of China
quanmu goujia 全木構架 / 全木构架 building/structural frame made solely of timber
quchi 曲尺 (Jap.: kanejaku) standard measure of length; carpenter’s square; L-shape, zigzag, stepped
que 闕 / 阙 freestanding or semidetached gate-towers, usually in pairs
danque 單闕 / 单阙 single-que
erchong que 二重闕 / 二重阙 double-que
erchuque 二出闕 / 二出阙 mother-and-son que
muzique 母子闕 / 母子阙 mother-and-son que
sanchong que 三重闕 / 三重阙 triple-que
quelou 闕樓 / 阙楼 multistory building atop the que
queti 雀替 short, supporting timber for additional abutment of architraves; beak-shaped braces; Qing dynasty name for chuomufang
quji 曲脊 zigzag ridge between gable and hip parts of a hip-gable roof
qunzu 群組 / 群组 building cluster (as opposed to enclosed courtyard)
renmu 紝木 / 纴木 inlaid timber between vertical posts to reinforce load-bearing, rammed-earth wall
renzigong 人字栱 inverted V-shaped brace; brace shaped like the Chinese character ren 人
renzi poding 人字坡頂 / 人字坡顶 suspended ceiling shaped like a gable roof
rongqi 容器 container
rufu 乳栿 a kind of two-rafter beam
sanchao 三朝 three courts (outer, inner, and middle)
sandou 散枓 / 散斗 end-block; smallest bearing-block with one-dimensional opening
sangdun 磉礅 masonry foundation of a column
sanlieshi 散列式 scattered designs of buildings
sanshui 散水 drip channel; groove sloping away from the building to disperse rainwater
sashihijiki 挿肘木 Japanese for chagong; inserted bracket-arm, an arm that is inserted into another wooden member of a structure
sengtu 僧徒 monk
shajiang 砂浆 (waterproof) mortar finishing
shaku 尺 Japanese for chi; unit of length
shakujōbori 錫杖彫り(Japanese) decorative pattern on architectural details of Great Buddha style that is modeled after flower petals on the staff carried by a Buddhist monk
shaliangtou 廈兩頭 / 厦两头 Song terminology for hip-gable roof
shan 扇 window or door shutter or covering
shang 觞 wine vessel
shang’ang 上昂 ascending cantilever
shangpingtuan 上平槫 upper roof purlin
shangqiao 上翹 / 上翘 upward turn; see also qiqiao
shangqi yijiao上起翼角 / 上起翼角 upturned projecting roof corner
shanmen 山門 / 山门 entry gate to a monastery, sometimes translated as gatehouse
shanqiang 山牆 / 山墙 gable wall
shaojian 梢間 / 梢间 second-to-last bay
sheli 射禮 / 射礼 ritual shooting; archery ritual
shelie 射獵 / 射猎 hunting with bow and arrow; shooting
shengqi 生起 rise; rise in height of pillars across the front façade of a building whereby those that flank the central bay are shortest and those that support the corners are tallest
shengtu 生土 raw soil
shetang 射堂 archery hall
shezhai wei si 捨宅為寺 / 舍宅为寺 Buddhist charity concept of turning houses into temples as gifts
shi 室 room
shicetu 實測圖 / 实测图 survey plan
shidian 視點 / 视点 viewing location
shigao 視高 / 视高 eye level (of the viewer)
shihan 石函 stone container (for relics buried beneath a pagoda)
shihou 射侯 target for arrow shooting
shijue 試掘 / 试掘 trial pit site investigation
shiku 石窟 rock-carved cave or grotto
shikuqun 石窟群 rock-carved cave cluster
shiqi 食器 general term for food vessel
shisang 石磉 foundation stone (of the central pillar of a pagoda)
shiwu 飾物 / 饰物 trappings, ornaments, ornamentation
shiwu 石屋 stone chamber or stone house
shixin 實心 / 实心 solid core
shiyitu 示意圖 / 示意图 schematic drawing/plan
shizigong 十字栱 cross-shaped bracket joint
shizin kaikou 十字開口 / 十字开口 cross-shaped opening (of a bearing-block)
shoufen 收分 batter (incline of a column shaft or wall with respect to the vertical)
shoutou 獸頭 / 兽头 animal heads of roof decoration
shuaiban 率班 (to take up the) leading position among officials
shuangcao 雙槽 / 双槽 double-cao type of construction
shuangcao fujie zhouza 雙槽副階周匝 / 双槽副阶周匝 double cao with a fujie enclosing it
shuangku 雙窟 / 双窟 paired caves
shuang shanmen 雙扇門 / 双扇门 double-shutter door
shuangyan 雙檐 / 双檐 (roof with) two sets of eaves
shuatou 耍頭 / 耍头 decoratively carved nose of a bracket set
shuicao 水槽 water trough
shuilun 水輪 / 水轮 waterwheel
shuimo(fang) 水磨 (坊) water mill
shuiping touying 水平投影 horizontal projection
shuipingxian 水平線 / 水平线 horizontal multilayered molding atop the roof ridge
shuiqu 水渠 water channel/ditch
shuizha 水閘 / 水闸 sluice; sluice gate
shujing 束莖 / 束茎 bundled plant stems
shulian 束蓮 / 束莲 bundled lotus
shunbiankou 順便口 / 顺便口 unidirectional opening
shunfuchuan 順栿串 / 顺栿串 tie-beam installed between columns in the same direction as the principal beam above; see also kuakongfang
shunshen kaikou 順身開口 / 顺身开口 one-dimensional opening (of a bearing-block)
shuzhu 蜀柱 dwarf column
shuzhuzhu 束竹柱 bundled-bamboo column; column with a shaft that visually resembles a bundle of lotus stalks
sichuanfu 四椽栿 four-rafter (cross)beam
si’e 四阿 Song name for a roof with four slopes
siguan 寺觀 / 寺观 Buddhist or Daoist monasteries
siheyuan 四合院 courtyard enclosed by buildings on four sides
sijiao cuanjianding 四角攢尖頂 / 四角攒尖顶 wedge-shaped corbel dome
sipoding 四坡頂 / 四坡顶 a roof that slopes in four directions; hipped roof
suanban lengzhu 蒜瓣棱柱 garlic-shaped column; see gualengzhu
sudupo 窣堵坡 stupa
sufang 素枋 joist
suidao 隧道 tunnel
suiliangfang 隨樑枋 / 随梁枋 following-the-beam tie-beam; Ming name for shunfuchuan
sun 寸 Japanese for an absolute unit of length equal to one-tenth of a shaku; known as cun in China
sunju 筍虡 wooden frame for ancient musical instruments
sunmao 榫卯 general term for wood joinery; specifically a mortise-and-tenon joinery
suoping 素平 plain and flat (surface)
suoxingzhu 梭形柱 shuttle-shaped column
suozhu 梭柱 shuttle-shaped column, column with entasis
suxiang 塑像 statue
ta 塔 pagoda
ta 榻 couch
tabu 踏步 step(s)
tai 臺 / 台 platform
taicang 太倉 / 太仓 government granary
taiji 臺基 / 台基 rammed-earth platform covered with bricks or stone; see also dianjie
tailiang(shi) (goujia) 抬樑 (式)(構架)/ 抬梁(式)(构架) column-beam-and-strut(-style) (structure)
taimiao 太廟 / 太庙 (imperial) ancestral temple
taixie 臺榭 / 台榭 building elevated on a high platform
taizuo 臺座 / 台座 podium beneath a building
tajian 塔尖 pagoda spire
tancheng 壇城 / 坛城 mandala
tang 堂 hall of more humble variety than a palace hall
Tang chi 唐尺 absolute unit of length used in the Tang dynasty
Tangdai dianzhang 唐代典章 Tang legal code
Tang liangjing guanshi jianzhu fengge 唐兩京官式建築風格 / 唐两京官式建筑风格 official two-capital style of Tang architecture
Tang wenhua 唐文化 Chinese culture (from the Japanese perspective)
tanmiao 壇廟 / 坛庙 state temple
tan(wei) 壇(壝) / 坛(壝) altar, place of sacrifice
taowu 陶屋 pottery structure
tashen 塔身 pagoda body
tashen zhigao 塔身之高 height of the body from the ground level to the top of the ridge purlin of the last floor of a pagoda
tiangai 天蓋 / 天盖 baldachin, canopy
tianhua 天花 ceiling
tianjing 天井 air shaft
Tianping chi 天平尺 (Jap.: Tempyō shaku) term for unit of length based on the Chinese system of measurement that was used in Japan only during the Tempyō period
Tianzhuyang 天竺样 (Jap.: Tenjikuyō) Indian style; Japanese architectural style mistakenly named Indian that originated in a different part of South China than Karayō
tiaoliang 挑樑 / 挑梁 beam with free-projecting head; cantilever-beam
tiaotou 跳頭 / 跳头 outward projecting end of a perpendicular bracket-arm or cantilever
tiaoyan 挑檐 projecting eaves
tieluo (goujian) 貼絡 (構件) / 贴络 (构件) pasted-on (component in architecture)
timu 替木 straight strips that hold two pieces together; most often used between linggong and purlin to provide support for the latter
tingqiao 亭橋 / 亭桥 bridge with one or more pavilions
tingtang 廳堂 / 厅堂 hall of lower eminence than a diantang; building type second in eminence in Yingzao fashi
tingtangxing (goujia) 廳堂型 (構架) / 厅堂型 (构架) tingtang-type structural framework
tingxie 亭榭 small pavilion
tingyuan 庭院 enclosed courtyard
tongdao, tonglu 通道, 通路 inner (tomb) passageway for large, multichamber tombs
tongfengkong 通風孔 / 通风孔 ventilation hole
tongliang 通樑 / 通梁 beam span
tongqi 銅器 / 铜器 bronze vessel/utensil
tongwa 㼧瓦 / 筒瓦 semicircular tile
tongyan 通檐 clear span; transverse framework in tingtang-type construction
toushi 透視 / 透视 perspective
touxin(zao) 偷心(造) stolen-heart (style); bracketing in which only the uppermost transversal member (huagong or ang) supports a linggong (uppermost bracket-arm parallel to the wall)
tuan 槫 purlin; also known as lin; see jituan, shangpingtuan, xiapingtuan, yantuan, zhongpingtuan
tumu hunhe jiegou 土木混合結構 / 土木混合结构 a mixed construction style combining earth and wood; common at the end of the Northern and Southern Dynasties period
tuodun 柁墩 horizontally positioned timber block; similar in function to shuzhu
tuofeng 駝峰 / 驼峰 camel’s-hump-shaped brace
tuojiao 托腳 / 托脚 supporting foot; an inclined strut that gives support to the purlin above it
tupi 土坯 adobe brick
wadang 瓦當 / 瓦当 eave-end tile
wading 瓦頂 / 瓦顶 tile roof
waicao 外槽 outer cao
waichao 外朝 Outer Court (capitalized in reference to Ming-Qing Beijing)
wailang 外廊 exterior gallery
waitiao 外跳 exterior projection of a bracket set
waiyanzhu 外檐柱 exterior column
wangfu 王府 royal mansion
wangqi 王氣 / 王气 imperial energy, particularly of a former dynasty
Wayō 和样 Japanese term for indigenous architectural style of the Kamakura period
wei 葦 / 苇 reed
weiman 帷幔 curtain, screen
weiqiang 圍牆 / 围墙 enclosing wall, surrounding wall
weiqiang 壝牆 / 壝墙 low wall that encloses a sacrificial altar
weizhang 帷帳 / 帷帐 curtain
wenyang 紋樣 / 纹样 decorative pattern
wo 幄 tent; see also zhang, zhangmu, zhangpeng
woliang 臥樑 / 卧梁 horizontal beam at the top of a wall
wu 牾 inverted-V-shaped truss in Shiming
wu 廡 / 庑 side building
wucai zhuangshi 五彩裝飾 / 五彩装饰 five-color decoration
wudian ding 廡殿頂 / 庑殿顶 hipped roof; see also si’e
wujiaceng 屋架層 / 屋架层 roof-frame layer
Wushan shicha 五山十刹 Five Mountains and Ten Monasteries; system for designating Buddhist monasteries in the Southern Song dynasty
wutong 梧桐 Chinese parasol tree
wuxing 五行 Five Phases theory
wuyushi 屋宇式 residential-style architecture
wuzi 杌子 stool
xi 席 mat made of natural materials
xia’ang 下昂 descending cantilever
xiabu 下部 substructure
xiachui bianxing 下垂變形 / 下垂变形 downward-bending deformation of a beam
xiakuan shangzhai 下寬上窄 / 下宽上窄 narrow-top, wide-bottom, such as in a tapering shaft that is wider at the bottom
xiang 巷 lane
xiang 廂 / 厢 wing
xiangfang 廂房 / 厢房 wing-room
xianjiao 線腳 / 线脚 molding
xianzhi 現址 / 现址 existing site; recent location
xiaomuzuo 小木作 term in Yingzao fashi that refers to small-scale timber carpentry; see also damuzuo
xiaoshi 小式 Qing term for small-scale building style
xiapingtuan 下平槫 lowest roof purlin
xichangbi 細長比 / 细长比 slenderness ratio (ratio between the height of the column and cross-section of its smallest diameter)
xie 榭 small wooden structure, sometimes translated as kiosk
xiecheng 斜撐 diagonal/angled brace
xiefangge 斜方格 diagonal-pattern grid
xieliang 斜樑 / 斜梁 slanting crossbeam
xieshan ding 歇山頂 / 歇山顶 hip-gable roof
xieshi 胁侍left- or right-side attendant to a Buddha statue
xiewu 挾屋 / 挟屋 buildings positioned on both sides of the main structure; also known as erfang
xiexiang 斜項 / 斜项 smaller cross-section of a beam at the end than in the center, being reduced to the size of cai
xiexing 楔形 wedge-shaped
xinban 心板 door panel between stiles and boards
xinggong 行宮 traveling palace; temporary residence of the emperor when traveling outside the capital
xiufu 修復 / 修复 restore
xiushan 修繕 / 修缮 repair
xizhangdiao 錫杖雕 / 锡杖雕 (Jap.: shakujōbori); decorative pattern in Japanese architecture; shaped like a monk’s staff
xu 序 side wing of a palatial-style structure
xuanshan ding 懸山頂 / 悬山顶 overhanging gable roof
xuanyu 懸魚 / 悬鱼 gable ornament; sometimes shaped like a suspended fish, when it is known as 魚尾狀懸魚 / 鱼尾状悬鱼
xuanyuban 懸魚板 / 悬鱼板 fish-shaped board
xumen 序門 / 序门 wing door
xumizuo 須彌座 / 须弥座 podium inside a Buddhist shrine shaped like Mount Sumeru
xunzhang 尋杖 / 寻杖 handrail
ya X sexin 壓X色心 / 压X色心 dark color; placing the darkest shade of X in the center
yamu 崖墓 cliff tomb
yan’e 檐額 / 檐额 eaves architrave
yangke 陽刻 / 阳刻 carved in relief; carved form projecting above the stone surface
yankou 檐口cornice
yanlin 檐檁 / 檐檩 eaves purlin
yantuan 檐槫 eaves purlin
yanya 岩崖 cliff, precipice, steep rock face
yanyue 宴樂 / 宴乐 feasting, banquet
yaoyan 腰檐 waist eaves
yashu 衙署 government building
yi 翼 wing; such as in yishi
yi 匜 gourd-shaped vessel
yi 欹 the base of blocks used in a bracket set; also pronounced qi
yicai weizu 以材為祖 / 以材为祖 a design principle that emphasizes the module cai
yidou ersheng 一枓二枡 / 一斗二升 two-rises-on-one-block; a bracket-block cluster with a cap-block and two small bearing-blocks
yidou sansheng 一枓三枡 / 一斗三升 three-rises-on-one-block; a bracket-block cluster with a cap-block and three small bearing-blocks
yiji 遺跡 / 遗迹 ruins, historical remains
yijiaochuan 翼角椽 rafter for the upturned roof corner
yindi zhiyi 因地製宜 / 因地制宜 adapting to the local topography
yinke 陰刻 / 阴刻 intaglio carving; carved form sunken below the stone surface
yinqi 飲器 / 饮器 drinking vessel
yinyan 引檐 pulled-out eaves; flat, projecting eaves; sun shields
yinyang 陰陽 / 阴阳 Yin-Yang theory (of opposing complementary forces)
yishi 翼室 wing room
yizhi 遺址 / 遗址 archaeological site; ruin
yizhu 移柱 (interior) column displacement
yizi 椅子 chair
yizixing 一字形 linear design, taking the form of the Chinese character yi一
yongdao 甬道 tomb corridor leading to a door passage/doorway
yongdingzhu 永定柱 a column spanning the distance from the ground floor to the next regular floor above
you’e 由額 / 由额 a second layer of vertically positioned architrave below the lan’e
youli weichui 游离尾棰 (Jap.: yūri odaruki) free-tail rafter
yu 隅 corner
yuanding gongmen 圓頂拱門 / 圆顶拱门 rounded-arched gate, arched door
yuanding xiaokan 圓頂小龕 / 圆顶小龛 half-dome niche
yuanluo 院落 (architectural) compound, building cluster; consisting of individual buildings that enclose one or more courtyards
yuanyou 苑囿 hunting park; originally an enclosed area for animals; imperial garden in later times
yuanzhi 原址 in-situ
yuanzhuiding 圓錐頂 / 圆锥顶 cone-shaped/conical roof
yudao 御道 imperial way
yueliang 月樑 / 月梁 crescent(-moon)-shaped beam
yuetai 月臺 / 月台 front platform
yulu 御路 imperial road
yundou 雲枓 / 云斗 cloud-shaped bearing-block; see also yungong
yungong 雲栱 / 云栱 cloud-shaped bracket-arm; bracket-arm and bearing-block cut from one piece of wood to create a sinuous and winding form like a stylized cloud
yūri odaruki 遊離尾垂木 (Japanese) free-tail rafter, cantilever shaped like a slanting beam
yuweizhuang xuanyu 魚尾狀懸魚 / 鱼尾状悬鱼 fish-tail gable ornament or fish-shaped board
yuwu 餘屋 / 余屋 ordinary building or ordinary residence; Song term referring to all kinds of buildings except for diantang, tingtang, and tingxie
yuzhi goujian 預製構件 / 预制构件 prefabricated components in the timber frame
zanzao 鏨鑿 / 錾凿 chisel, engrave
zaojing 藻井 domed, coffered ceiling; caisson ceiling
zha 柵 / 栅 palisade
zhaiyuan 宅院 residential courtyard
zhandao 棧道 / 栈道 (wooden) plank road built along a cliff
zhang 帳 / 帐 canopy; tent; ornamental rooflike structure; see also wo, zhangmu, zhangpeng
zhang 丈 unit of measurement; its actual length changes over the course of the Chinese dynasties
zhanggan 帳桿 / 帐杆 canopy poles
zhanggan 杖桿 / 杖杆 measuring rod, used by the master carpenter and usually marked with standard measurements (such as bay width) for a specific building project; equivalent to a yardstick
zhangmei 帳楣 / 帐楣 horizontal canopy joist
zhangmu 帳幕 / 帐幕 tent
zhangpeng 帳篷 / 帐篷 tent
zhangsheng 丈繩 / 丈绳 measuring rope of 1 zhang in length
zhangzhu 帳柱 / 帐柱 canopy column or pole
zhaqian 劄牽 / 扎牵 one-rafter tie-beam
zhechuanban 遮椽板 board to conceal rafters
zhejian 折槛 literally “broken railing,” referring to a specific kind of balustrade without handrails that is used at the central part of a podium at audience halls
zhengdian 正殿 main hall
zhengji 正脊 principal ridge
zhengmen 正門 / 正门 principal gate
zhenshi chicun 真實尺寸 / 真实尺寸 absolute measurement
zhi 栔 a timber of standard width and height in Song carpentry; subsidiary modular unit of area; sometimes pronounced qi
zhicheng 支撐 / 支撑 support; bracing
zhiliang 直樑 / 直梁 straight beam
zhilingchuang 直櫺窗 / 直棂窗 grill window
zhizhu 支柱 supporting post or column
zhongpingtuan 中平槫 middle roof-purlin(s); purlins between the eaves purlins and the principal ridge purlin
zhongxinzhu 中心柱 central pillar
zhouchang 週長 / 周长 perimeter
zhouchuan 舟船 boat
zhouye 肘葉 / 肘叶 door hinge; literally, elbow leaf
zhuangyuan 莊園 / 庄园 manor house; country house
zhuanjiao huilang 轉角迴廊 / 转角回廊 corridor that bends at right angle
zhuceng diejia 逐層疊加 / 逐层叠加 way of erecting the structural framework by consecutively adding one floor on top of the other
zhuchu 柱礎 / 柱础 column base, a square stone with the upper part exposed and the lower part embedded into the building platform or earth
zhuding 柱頂 / 柱顶 column top
zhudong 柱洞 column hole
zhujiaofang 柱腳枋 / 柱脚枋 column-foot joist
zhulang 柱廊 columned gallery
zhuliangzuo 柱樑作 / 柱梁作 general term for post-and-beam construction but understood as a structure in which beams directly interlock with columns as opposed to a building in which bracket sets are on top of columns
zhulie 柱列 colonnade; row of columns
zhumao 柱帽 column cap
Zhuquemen 朱雀門 / 朱雀门 Red-/Vermilion-Bird Gate
zhushen 柱身 column shaft
zhushi 主室 main chamber
zhutou 柱頭 / 柱头 column top, column head
zhutoufang 柱頭枋 / 柱头枋 column-top joist
zhutou puzuo 柱頭鋪作 / 柱头铺作 column-top bracket set; zhutouke 柱頭科 / 柱头科 in Qing terminology
zhuwang 柱網 / 柱网 column network
zhuzhai 住宅 dwelling, residential architecture
zijiaoliang 子角樑 / 子角梁 a type of small corner beam
zique 子闕 / 子阙 child-que; lower of pair of gate-towers
zongjia 縱架 / 纵架 lengthwise construction
zongti buju 總體佈局 / 总体布局 general layout
zongxiang goujia 縱向構架 / 纵向构架 lengthwise framework (as opposed to the transverse framework of the crossbeams [hengxiang goujia]); synonymous with zongjia
zoushou 走獸 / 走兽 marching creatures; roof ornaments in the form of mythical beasts along the diagonal ridges of a roof
zucai 足材 full standard unit; a timber of standard width and height in official-style carpentry whose dimensions are a combination of cai and zhi
zucaigong 足材栱 “full standard unit” bracket-arm
zun 尊 a kind of wine vessel
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      Dongjingfu, 98

      Dongnei. See Eastern Within

      dou(gong),23
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      doujian tingxie, 253–54

      doukou, 246, 248, 347

      dousi cuanjian. See inverted-bucket-shaped ceiling

      douzi shuzhu, 126, 185
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      Dragonhead Ridge, 172, 194

      Dragontail Path, 172, 174–75, 175, 194, 195, 196, 197, 204, 205, 206, 207

      Du Fu, 76, 195
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      dujiaomen, 306
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      Earthly Repose, Hall of, 316, 321, 323

      Eastern Peak, Temple of, Beijing, 329

      Eastern Within, 168, 169, 196
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      Fei, Emperor, of Western Wei, 40

      feibi, 98

      feidao, 98

      feitian, 46

      fen, 163, 209, 214; Tang compared to Song, 215, 219, 220, 221, 223, 224, 244, 246, 248

      “fen,” 216

      Fengchu, 23, 25, 267, 329

      Fengguo Monastery, 232, 265, 282, 283; Great Buddha Hall of, 232, 265, 266

      Fenghuanghe, 73

      Fengxian Hall. See Ancestor Worship Hall

      fenxin (doudi)cao, 254, 255, 256, 256

      First Generation (of Chinese architects), xv, xxxii

      Five Dragons Temple, 227, 263

      Five Eastern and Western Lodges, 322, 323, 323, 329, 345

      Five Mountains and Ten Monasteries, 274, 294

      floor beam, 182

      flat tile. See banwa

      floor plank, 2, 3

      floral imagery, in bracket sets, 38–39, 38, 62

      “Flour Mill Powdered by a Waterwheel,” 72

      Fogong Monastery, 90–91, 92. See Timber Pagoda

      Foguangsi, east hall, 67, 73, 74, 86, 88, 89, 89, 93, 163, 211, 212, 214, 215, 217, 222, 227–28, 228, 230, 232, 237, 249, 256, 282, 283; Mañjuśrī, Hall of, 262, 267, 269, 271

      Forbidden City, xxix, xxx, 76, 196, 247, 316, 316–21, 322, 333, 336, 346

      Foshan Ancestral Temple, 238

      Fourth Generation (of Chinese architects), xv

      frog’s-legs struts, 293

      Fu Jia, 100

      Fu Xinian, xv, xvi, xviii; biography, xxv-xxxii

      Fu Zengxiang, xxix

      Fu Zhongmo, xxix

      fubigong, 184, 185, 234, 273, 280, 284

      fujie, 90, 122, 175, 177, 177–78, 179, 179, 180, 184, 188, 199, 200, 242

      Fuqiao Bridge, 312

      fuxiang, 280

      Fuzhou, 238

       

      Gangōji, 310

      ganlan, 17, 18, 20–21, 22, 304

      Ganlu(’an) Hermitage, 241, 273, 274, 280–82, 281, 283, 289, 290, 291, 292

      Gao Keming, 309

      Gaozong, Emperor, of Southern Song, 308

      Gaozong, Emperor, of Tang, 167, 168

      Gaozu, Emperor, of Tang, 167. See also Li Yuan

      gate(s), 197–98, 306

      gate-piers, 197–98. See menduan

      ge, 92, 190, 254

      gedao, 98, 99, 99, 100

      geomancy, 318

      Geyuan Monastery, in Laiyuan, 232

      gezimen, 275

      Goguryeo, 37,

      Gokurakubō Miniature Pagoda, of Gangōji, 158–60, 159, 162, 163–64, 233

      gong (bracket-arm), 23

      gong plan, 194, 298, 300, 301, 302, 309–11, 310, 313, 321, 326, 330

      (Gongbu) Gongcheng zuofa (zeli), 316

      Gongdianfu, 243

      gongshang manfang dou, 293

      gongyan, 286. See also bracket-eye

      gongyanbi, 59

      Great Anti-Buddhist Persecution, 85

      Great (Ceremonial/Sacrificial) Banquet Hall, 333, 334, 340. See also Hall for Prayer for a Prosperous Year

      Great Buddha style, xxix, 238, 273, 274, 286–94, 287, 295

      Great Ming Gate. 324, 325, 329

      Great Qing Gate. See Great Ming Gate

      Great Sacrifice Gate, 334, 335, 337, 339, 340, 346

      Great Sacrifice Hall, xxx, 333, 334, 335, 336, 337, 337, 339, 340, 346

      Great Ultimate Hall/Palace; of Eastern Jin Jiankang, 84, 100; of Northern Qi Ye, 122, 132; of Northern Wei Luoyang, 99, 102, 107–8; of Northern Wei Pingcheng, 122; of Tang Chang’an, 167, 197, 204; of Wei-Jin Luoyang, 98, 99, 100, 122

      Great Wild Goose Pagoda, 73, 184, 185, 192

      grill window(s), 188, 299, 305, 306, 313,

      Gu Hongzhong, 87

      Gu Mu, xxviii

      gualeng, 74, 75, 76. See melon-shaped columns

      Guande Hall, 168, 181, 197, 206

      Guangfan Gate, 194

      Guangji Monastery, Sandashi Hall of, 265, 266

      Guangshengsi, 243; Lower Monastery, Main Hall of, 268

      Guanxiang Gate, 196, 205, 206

      Guanyin Pavilion, of Dule Monastery, 93, 94, 144, 214, 232

      guazigong, 212

      Gugong, 316. See also Forbidden City

      guitouwu, 302, 303, 308, 309

      guiwei, 320

      Guyang Cave, at Longmen, 69, 74, 109, 112, 113, 113, 115, 118

       

      Haihui Hall, of Huayan Monastery, 264, 282

      Hakuhō, architecture of, 150

      Halberd Gate, 330, 331, 332

      Hall of Mirrored Flowers, 42

      Han Kuangsi, 93, 233

      Hancheng, 243, 270

      Han-Tang duchengtu, 178

      Hanlinyuan (courtyard), of Daminggong, 218; back hall, 218; front hall, 218

      Hanyao Gate, 204

      Hanyuan Hall, xxvi, xxviii, 167, 195, 215, 217, 228; bracket sets and beam frameworks, 184–88,

      185; colors, 189; columns and architraves, 183–84; date(s), 168–69, 206; excavation, 169–72; floor, 178–80; flying corridors, 193; interior design, 188–89; load-bearing exterior walls, 180–83, 183; reconstruction, 172–207, 173, 174, 175; roof, 189

      Hanyuandian fu, 172, 175, 199

      Haqing Palace, in Tang Chang’an, site T2, 218

      Heavenly Favors, Hall of, 247, 248, 256

      Heavenly Peace Gate. See Tian’anmen

      Heavenly Purity, Gate of, 321, 322, 323, 325

      Heavenly Purity, Hall of, 316, 321

      Hedong Monastery, in Jinzhou, 66

      Heijōkyō, 150

      hengmei, 105

      hengmen, 105, 299, 300, 306

      heta, 289, 292

      hip-gable roof, 305, 311

      hipped roof, 193, 305, 311. See also si’e; wudianding

      Hokkiji pagoda, 126, 128, 141, 148–50, 149

      Hongwu, Emperor, 334

      Hōrinji pagoda, 141

      Hōryūji, 81, 82, 125, 126, 141, 141–48; covered corridor, 126, 142, 283; Kondō, 126, 127, 127, 128, 141–45, 163, 216; middle gate, 126, 187; pagoda, 108, 126, 127, 128, 129, 131, 145–48, 147, 156, 163, 187

      Hou Jing, General, 126, 130

      Houtu, shrine or temple, 309, 310

      Houyingfang, xxviii

      Hu, Empress Dowager, 107, 123, 131

      hu (vessel), 4

      huagong, 184, 185, 187, 209, 213, 276, 278, 281, 281, 295

      Huai, Emperor of Jin, 99

      Hualinsi (monastery), main hall of, 230, 231, 237, 238, 241, 273, 274, 275–77, 276, 278, 280, 281, 282, 283–84, 284–86, 285, 288, 289, 290, 291, 292

      Huan Chong, 101

      Huang Chao Rebellion, 168

      Huang Zhongzhao, 277

      huangcheng. See imperial-city

      Huangji Hall. See Imperial Ultimate Hall

      Huayan Monastery, Lower Monastery, Sutra Repository of, 232

      Huizong, Emperor, 296, 297

      Huo Chengsi, tomb of, 101, 101

      huozhu, 44

      Huqiao tomb, 125

      hybrid hall, 282

      hypostyle, 253

       

      Ikaruga, Japan, 81, 126

      Imperial Ultimate Hall, 326, 328, 329

      Imperial Way, 204, 325, 330, 344, 345

      imperial-city (administrative-city), 197, 204, 324

      inner and outer cao columns, 183, 184

      inner court, of Daminggong, 169, 197; of Northern Qi, 122

      Inner Court, of Forbidden City, xxx, 326, 327, 329;

      intercolumnar bracket sets, 74

      inverted-bucket-shaped ceiling, 39, 51, 51

      inverted-V-shaped brace, 47, 72–74, 73, 125, 125, 141

      inverted V-shaped truss, 49, 72–74, 73, 114, 115, 125, 125, 180, 212. See also chashou

       

      Jiajing Plan, for Altar of Heaven (and Earth), 334

      jian, 308

      jiandi pingsa, 202

      jianfeng, 258

      Jiangshan qiusetu, 309

      Jiankang, palace of, 77, 80, 100

      Jiankang shilu, 129

      Jianwen, Emperor, of Liang, 130

      jiaobei, 222, 223

      jiaofudou, 278, 292

      Jiaohe, 230

      jiaohudou, 213

      jiaoji. See diagonal (roof) ridge

      jiaoliang, 130

      jiaolou, 57, 205

      Jiaotai Hall. See Mutual Ease, Hall of

      Jidu Temple, Dragon King Pavilion of, in Jiyuan, Henan, 71, 309, 310

      jie, 29, 175

      jiehua, 56, 296, 297

      jiejianxi, 204

      jigong, 131

      Jiming Monastery, in Luoyang, 76, 123

      Jinan, Shandong, 28

      Jingfudian fu, 99

      jinggan gouzao, 126

      Jingshan. See Prospect Hill

      Jinshu, 100, 101

      Jinshui Bridge, 326

      jinxiang doudicao, 254, 255, 256

      jinzhu (interior column), 275

      jituan, 219

      Jiu Tangshu, 168, 184, 187, 188, 196

      Jiuchenggong. See Renshougong

      Jōdodō, of Jōdoji, 274, 286, 287, 288, 289, 292, 293, 294

      joist, 49, 50, 187

      Joyful Longevity Hall, 326, 328

      Jushiji, 309

       

      Kaibao Monastery, 234

      Kaihua Monastery, in Gaoping, 235

      Kairyūōji, miniature pagoda, 156–58, 157, 163

      Kaishan Monastery, main hall of, in Xincheng, 232, 265

      Kaiyuan Monastery, Yi county, Hebei, 233

      kanejaku, 142, 143

      Karayō, 274

      karma, 80

      Kawaradera, 310

      kehua, 2

      Kōfukuji, three-story pagoda of, 164, 165

      komajaku, 128, 142, 143, 216

      Kongshi zuting guangji, 309–10

      Kuakongfang, 247

      Kunning Hall. See Earthly Repose, Hall of

      Kyoto palace, 309, 310

       

      lan’e, 32, 72, 212 See also architrave

      laojiaoliang, 213

      Leifeng Pagoda, 234

      lengthwise framework, 24. See also zongjia

      Leshou Hall. See Joyful Longevity Hall

      Li Changfu, 169

      Li Cheng, 309

      Li Hua, 172, 175, 184, 188, 189, 194, 196, 199, 204

      Li Jing, Emperor, of Southern Tang, 308

      Li Jingxun, sarcophagus of, 134, 135

      Li Keyong, 169

      Li Shimin, 206. See also Taizong, of Tang

      Li Shizhong, 62

      Li Shou, sarcophagus of, 134; tomb of, 69

      Li Xun, 175

      Li Yuan, 206. See also Gaozu, of Tang

      Li Yunxin, 42

      Li Zheng, 196

      liang. See crossbeam

      Liang (dynasty) tomb, 125

      Liang Kejia, 277

      Liang Sicheng, xvi, xxv, xxvi, xxvii, xxviii, 209

      Liangjing xinji, 172, 204, 205

      liangpeng, 299, 307

      liangshi qiao, 302

      Liangshu, 77

      liangxia, 305

      liaofengtuan, 279, 295

      liaoyanfang, 132, 281, 291, 295

      Liji, 76

      lin. See (eaves) purlin(s)

      Linde Hall or Palace, xxvi, 76, 124, 170, 174, 175, 215, 217

      Ling, Duke, of Jin, 29

      linggong, 184, 185, 213, 234, 235, 273, 276, 279, 280, 294,

      Lingquan Monastery pagodas, in Anyang, 103

      lingtai, 85

      Linguang Hall, of Northern Wei, 84

      linjia (tixi), 267, 281

      lintel, 24, 182

      Literary Gems Hall, 322, 329

      Liu Dunzhen, xxvii, xxviii, xxxii, 209

      Liu Gongquan, 203

      Liu, nobleman, in Langya, 74, 75

      Liu Shao, Crown Prince, 100

      Liu Sheng, Prince, 66

      Liu Songnian, 309

      Liu Xiangzhen, xxviii

      Liudian. See Da Tang liudian

      Liyuan xianmintu, 309

      longchi, 203, 203, 204

      longitudinal floor joists. See dimianfang

      longitudinal lintel. See mei

      Longmen, 120

      Longxingsi (monastery), 95

      lotus pedestal, 43

      louge, 81

      Lu Banjing, 316

      Lu Cave, Longmen, 109, 112, 115

      (lu)weishu. See bundled reed(s)

      Lu You, 309

      ludou, 2

      Luoyang, 80

      Luoyang Bridge, 312

      Luoyang Palace, Jiuzhou Pool of, 219; no. 1, of Northern Wei, 66; of Tang, 329; of Western Jin, 100

      Luoyang qielan ji. See Record of Buddhist Monasteries of Luoyang

      Lüshi chunqiu, 329

       

      Ma Zhou, 206

      madao, 99, 174

      Maijishan, xxviii, 31–77, 32; cave 1, 36–37, 36; cave 3, 62, 63, 63, 64, 65, 65, 67; cave 4, 41–46, 43, 44, 45, 59–60, 60, 61–65, 66–68, 69, 72, 74, 83, 83, 85, 86, 87, 88, 93, 118, 119, 121; cave 5, 46–48, 47, 67, 69, 83, 120, 121; cave 9, 41; cave 15, 48–49, 49, 66, 72, 73; cave 26, 52, 54, 67; cave 27, 52, 53, 58–59, 59, 67, 68, 69, 72, 74, 119; cave 28, 32–34, 33, 66, 68, 69, 118, 121; cave 30, 34, 35, 64, 66, 68, 118, 121; cave 43, 37–40, 38, 66, 68, 69; cave 44, 64; cave 49, 40–41, 41, 66, 74, 76; cave 127, 49–50, 50, 54, 56–58, 56, 67, 76, 77, 191, 206; cave 133, 44; cave 140, 54–56, 55, 72, 73; cave 141, 51, 51, 54, 67; cave 168, 62, 64, 67; Middle Seven Buddhas Hall of, 41; Mirrored Flowers, Hall of, 42, 67; Moon Disc Palace, 42; Scattered Flower Pavilion of, 41; Upper Seven Buddhas Hall of, 41 (see also cave 4)

      madao, 174

      mandao, 174

      mangong, 184, 212

      maokou, 132

      Maolin yuanxiutun, 309

      Martial Valor Hall, 322, 326, 329

      mazhatou, 240

      mei, 2, 24

      Mei Hermitage, 238

      melon-shaped column(s), 74, 75, 76, 234

      mendun, 56

      Mengcun, Henan, 24

      Meridian Gate, of Forbidden City, 77, 324, 325, 326

      mezzanine level, 90, 93, 94, 94

      Mi Fu, 312

      Middle Seven Buddhas Hall. See Maijishan

      minban, 36, 37, 141, 237, 277, 284, 285, 286, 290, 294

      Ming, Emperor, of (Liu-)Song, 123, 129–30

      Ming shilu, 338

      Mingde Gate, 204

      mingqi, 100, 120, 133, 181, 232

      ming(ru)fu 213, 222

      Mingtang, 17, 26, 333; of Han Chang’an, 180, 182; of Tang, 184, 186, 187

      Minzhong Monastery, 95

      Mirrored Flowers, Hall of. See Maijishan

      Mizuo Hall, in Hualin Park, 84

      module, xxxi; in Tang, 209–25; in Forbidden City, 329–34

      Mogao caves, cave 138, 198; cave 148, 229; cave 172, 185, 197; cave 248, 103; cave 249, 181, 183; cave 251, 66; cave 257, 103, 116, 181; cave 275, 103, 104, 181, 183; cave 285, 103, 116, 181; cave 296, 103, 116, 181, 183; cave 420, 69, 120, 181; cave 428, 181, 183; cave 431, 181, 183; cave 433, 69

      mokoshi, 151

      Moon, Altar of. See Altar

      Moon Disc Palace. See Maijishan

      mother-and-son que. See que

      motou, 2

      mozhu, 2

      muliang pingding, 282

      Murōji, 158, 160–62, 161, 163, 233

      Mutual Ease, Hall of, 321, 323

      muwen, 87

      muxiao, 223

      muzique. See mother-and-son que

       

      nabi, 20

      Nan’an Pavilion, 281, 289

      Nanbu xinshu, 203

      Nanchansi (monastery), main hall of, 69, 74, 79, 86, 88, 88, 93, 140, 143–44, 163, 212, 214, 215, 216, 217, 222, 227, 263, 284

      Nanshi, 130

      Neichong Gate, of Daminggong, 217

      nei’e, 243, 269

      nidaoggong, 135, 137, 141, 184, 185, 210, 212, 284, 294

      Night Revels of Han Xizai, 87

      nijū kōryō kaerumata, 293

      Nine Temples, 98; of Wang Mang, 17, 18, 20, 22, 26, 27

      Ning Mao sarcophagus, 69, 73, 119, 121, 180

      Ningshou, Gate and Palace. See Repose and Longevity Gate and Palace

      Northern Tang, architecture of, 234

      numbers 9 and 5, 326, 331

      Numinous Hall. See Mingtang

       

      ogee arch. See chaitya arch

      outer court, of Daminggong, 194, 197

      Outer Court, of Forbidden City, 326, 329

      overhanging gable roof, 305–6

      owl’s-tail-shaped ornament, 33

       

      pagoda, 79, 90–91, 92

      paijia, 121

      panjian, 258, 278, 282, 294

      parallel chord truss, 58, 74, 109, 267, 268

      pavilion. See ge

      Penglaigong, 167

      pier block, 103, 105, 108. See also dunduo

      pier platform, 17–20, 172–74, 175

      ping’an, 275

      Pingcheng, 102, 104; palaces of, 108

      Pingjiangtu, 309, 310

      pingliang, 48, 49, 212, 269, 279, 280, 287, 288, 290

      pingqi, 254

      Pingshan, 22

      pingxiangxian hengjia. See parallel chord truss

      pingzuo, 6, 8, 22, 57, 90, 93, 113, 124, 177, 178, 179, 185, 191, 193

      pingzuoceng, 93

      Prayer for a Prosperous Year, Gate of, 333, 342, 344, 345

      Prayer for a Prosperous Year, Hall for, 333, 334, 335, 336, 340, 341, 342, 342, 344, 345, 345. See also Great  (Ceremonial/Sacrificial) Banquet Hall

      Preservation of Harmony, Hall of, 256, 316, 327

      Primordial Gate. See Duanmen

      principal roof ridge, 33

      Prospect Hill, 317, 321, 325, 329

      Puning Monastery, Dacheng Pavilion of, in Chengde, 95

      (eaves) purlin(s), 24, 33, 33

      purlin construction framework, 267

      pushing-out gables, 55

      puzuoceng, 126

      pyramidal roof, 299, 300, 305

       

      Qianbulang. See Thousand-Pace Corridor

      qiancuo, 2

      Qianqinggong. See Heavenly Purity, Hall of

      Qianqingmen. See Heavenly Purity, Gate of

      Qifengge, 184, 190–92, 195, 204

      qigu, 333

      Qigutan. See Altar, for Prayer for Grain

      qinggunwa, 189

      Qinglong Monastery, in Chang’an, 215, 217

      Qingming shanghe tu, 297

      Qingsi Hall, of Daminggong, 218

      qingyanzhu, 21

      Qingzheng Tower, of Xinqing Palace, in Chan’an, of Tang, 217, 218

      Qiniandian. See Hall for Prayer for a Prosperour Year

      Qinsi yuanqiu li, 338

      Qinyang, Henan, stele, 69, 119, 121

      Qionghua Island, 243

      Qiqiao Tower, 169

      Qixiashan tomb, 125

      Qixiasi/shan, xxix, 145, 173–74, 174

      Quanzhou, 238

      que, 25, 26, 77, 103, 104, 172, 181, 184, 190, 191, 193, 194; in Anyang, 191; child, 191, 192; double-body, 190, 191; mother-and-son/child, 57, 190, 191; single-body, 190; triple-body, 192; two-child, 193

      queti, 235

       

      rafter, 24, 33, 49, 280, 292–93

      rafter-concealing board. See zhechuanban

      rail. See motou

      Record of Buddhist Monasteries of Luoyang, 76, 77, 80, 81, 85, 113, 122, 123, 124, 131

      Record of Zhangde Prefecture, 122

      reed bundles. See bundled reed

      renmu, 124, 182

      Renshou Pagoda, of Kaiyuan Monastery, 285, 286, 289, 290, 191

      Renshougong, hall 37 of, 199–201, 201, 202, 227, 228

      Repose and Longevity Gate, 326, 328

      Repose and Longevity Palace of, 324

      ridge purlin, 63

      “rise,” of columns, 70, 248

      roof ridges, 54–55, 55

      “rough” beams, 242

      Ru Shuji, 309

      rufu, 185, 186, 269, 275, 276

      Ruru Jataka, 103

       

      Sage Mother Hall, 176, 199, 235, 255, 257, 258, 271

      Saidaiji, Nara, 158

      sandou. See end-block

      Sanfeng Monastery, 238

      sangdun, 170

      Sanqing Hall, of Daminggong, 217

      Sanshanzhi, 277

      sashihijiki, 274

      Scattered Flower Pavilion. See Maijishan

      Second Generation (of Chinese architects), xv

      semicircular tile. See tongwa

      “seven-red-and-eight-white,” 284

      shaku, 158. See also chi

      shakujōbori, 288, 292

      shaliangtou, 305

      Shang Kuo, xxvi

      Shang Ting, Prime Minister, 244

      Shangdu, of Mongols, 243

      Shanhua Monastery, in Datong, 232, 266; Daxiongbao/Main Hall, 214, 265, 266, 283; Sansheng Hall, 263, 264

      Shanmen, of Dule Monastery, 144, 144, 214, 232, 256

      Shedi Huiluo, sarcophagus of, 132, 134, 135, 136, 137, 210

      Shejitan. See Altar, of Soil and Grain

      shengqi. See “rise”

      Shengshoubao Daoist Monastery, 238

      shi, 188, 189

      Shi Hu, Emperor, of Later Zhao, 67, 84

      Shi Huangdi, 1

      Shiming, 72

      Shin Yakushiji, Hondō (principal hall) of, 158

      Shitennōji, 81, 82, 141

      Shiziwan (cliff), 74, 75

      Shōmu, Emperor, 141

      Shōsōin, 141

      Shōtoku, Prince, 141

      shoufen. See batter

      “shrimp beam.” See ebikōryō

      shuangcao. See double cao

      shuangcao fujie zhouza, 178

      shuatou, 234, 240, 286, 289, 291, 294

      Shuijingzhu, 74, 124

      Shuinan Pagoda, 285, 286, 291

      shunfuchuan, 231, 235, 240, 241, 245, 247, 254, 269, 288

      shunshenchuan, 288

      Shuowen, 76

      shuzu, 23. See dwarf column

      shuzhuzhu, 22

      sichuan(cao)fu, 213

      sichuan(ming)fu, 213, 222

      si’e, 26, 305

      siheyuan, 300, 301, 323

      Sijing shanshuitu, 309

      Sima Jinlong, tomb of, 66

      Sima Lun, 99

      Six Eastern and Six Western Palaces, of Forbidden City, 316, 322, 323, 323, 324, 326, 329, 345

      slanting crossbeam, 24

      Soil and Grain, Altars of. See Altar

      Soil and Grain Altars, of Beijing, Back Hall of, 247, 270, 272; Front Hall of, 270–71; sacrificial hall, 248

      Song Minqiu, 168

      Songshu (of Southern Dynasties), 100

      Songyue Monastery or pagoda of, 79, 103

      Southern Dynasties tombs, 144–45, 144, 145, 193, 193

      Southern Tang architecture, 234

      square grid (network), xxx, 18, 324, 326, 329, 331, 342, 343, 347; See also fanggewang

      Standard History of Wei, 131

      stupa. See pagoda

      Su Shi, 309

      Su Shunqin, 312

      Sui pottery structure, 120, 121, 131–32, 133

      Sumeru altar, 89. See also Xumizuo

      sun, 158

      Sun, Altar of. See Altar

      sunju, 10

      suozhu, 141

      Supreme Harmony, Gate of, 321, 322, 323, 325, 326

      Supreme Harmony, Hall of, 168, 256, 316, 321, 326

      stile. See biankuang

      suiliangfang, 247

      suspended fish. See xuanyu

       

      tai, 26

      Taihedian. See Supreme Harmony, Hall of

      Taihemen. See Supreme Harmony, Gate of

      taiji, 100

      Taijidian/gong. See Great Ultimate Hall/Palace

      tailiang, 281, 282, 288, 290, 293, 295

      Taimadera, west pagoda of, 156

      Taimiao. See Ancestral Temple

      taixie, 1, 11, 16, 17, 22, 24, 26–29, 28, 98, 99, 267

      Taizong, of Tang, 167, 222

      Tamamushi Shrine, 132

      Tang huiyao, 204

      (Great) Tang Regulations. See Da Tang liudian

      Tang yulin, 204

      Tanyao caves, 83, 105

      Temple of Heaven. See Altar, of Heaven

      Tempyō, architecture of, 151

      Tenjikuyō, 273

      Third Generation (of Chinese architects), xv

      “thousand Buddhas,” 62

      A Thousand Li of Rivers and Mountains, 296–313

      Thousand-Pace Corridor, 324, 325

      Three Back Halls, 310, 316, 322, 323, 323

      Three Front/Great Halls, 194, 310, 316, 321, 322, 323, 324, 326, 327, 330, 346

      Three Lakes, 317, 318, 320

      three-rises-on-one-block, 38, 74, 109, 113, 115

      Tian’anmen, 324, 325, 326, 329

      Tianlongshan, 69, 135; cave 1, 117, 121; cave 8, 119, 121; cave 16, 73, 74, 117, 121, 133

      Tiantai Hermitage, 210, 211, 219, 263

      Tiantan. See Altar, of Heaven

      Tianzhongtian Monastery, 130

      tiaoliang, 294

      tiaotou, 184

      tie-beam, 281

      tieluo, 133, 138

      Tiger Hill Pagoda, 234

      Timber Pagoda, 90–91, 92, 93, 144, 145, 164, 232, 233

      timber pagodas, 123

      timu, 3, 4, 6, 8, 23, 43, 47, 48, 49, 63, 132, 135, 185, 213, 279, 294

      Tingshi, 76

      tingtang, 210, 211, 222, 223, 236, 246, 253, 258–63, 259, 261, 262, 264, 265, 267, 270, 271, 275, 282–83, 288, 288, 290, 294, 295

      tingxie, 299, 300, 301

      Tōdaiji, 81, 82, 141, 158, 274; Great South Gate of, 273–74; 286, 287, 288, 290, 292, 293, 294

      Tongqian Gate, 196, 205, 206

      Tongtai Monastery, pagoda of, 101, 102, 130, 131

      tongwa, 54

      Tōshōdaiji, main hall of, 158, 185, 186

      touxin, 151, 276, 289

      transverse floor joist. See diban longgu

      Tsinghua University, xvi, xxv

      tuan, 213, 281

      tuodun, 313

      tuofeng, 185, 278 See also camel’s-hump-shaped brace

      tuojiao, 221

      tupi, 98

      turtle-headed building. See guitouwu

      Twin Pillars Tomb, 37

      Two Back Halls, 316, 321, 322

       

      Upper Seven Buddhas Hall. See Maijishan

       

      vertical (roof) ridge, 33

      viewing angles, of worshipers, 86–90, 87, 88, 89, 91, 92, 93, 94

       

      wadang, 54

      waist eave(s). See yaoyan

      wall thickening, 182

      Wang Anshi, 312

      Wang Chongrong, 169

      Wang Dang, 204

      Wang Pu, 204

      Wang Qimeng, xxv, xxvi

      Wang Senwen, 178

      Wang Shiren, xxvi

      Wang Ximeng, xxix, 296–97

      Wang Xingyu, 169

      Wang Yu, 107

      Wang Yuanyou, 227

      wangqi, 320

      Warring States period, 1

      water mill, 302, 303–4

      Wayō, 274

      Wei Xian, 72

      Wei(-Jin) palaces, in Luoyang, 122–23

      Weiyang Palace, site no. 4, 17, 18, 18, 19, 20, 22

      Weishu, 81

      Wen, Emperor, of Western Wei, 39, 40

      Wen, Emperor, of (Liu-)Song, 100

      Wen Palace, of Jiankang, 100

      Wencheng, Emperor, of Northern Wei, 81

      Wenhua Hall. See Literary Gems Hall

      Wenming, Empress Dowager, mausoleum in Fangshan, 107

      Wenzong, Emperor, of Tang, 188

      Western Within, 168, 169

      windows, 299, 300, 306–7, 313

      wu, in Shiming, 72

      Wude Hall, 169

      Wu(di), Emperor, of Liang, 67, 84, 102, 126, 130

      wudian ding, 305

      Wudufu, 76

      Wuguo gushi, 308

      wujiaceng, 254

      Wuli Bridge, 312

      Wumen. See Meridian Gate

      Wuyi Monastery, in Pingcheng (Datong), 81

      Wuying Hall. See Martial Valor Hall

      Wu-Yue kingdom, 234

      Wuzong, Emperor, of Northern Zhou, 85

      Wuzong, Emperor, of Tang, 85

       

      Xi Gate, in Northern Wei Luoyang, 77

      Xia Nai, 195

      xia’ang, 276

      Xiadu, capital, of Yan state, 25, 25, 26

      Xiang, 188, 189, 300, 301

      Xiang Liu, tomb-column shaft of, 76

      Xianggong Monastery, 123, 130

      Xiangluange, 172, 184, 190–92, 195, 204

      Xiangtangshan, North, cave 2, 83; South, caves 1 and 2, 118, 131, 132; cave 3, 118; cave 7, 121

      Xianyang Hall, in Ye, of Northern Qi, 132

      Xianyang Palace no. 1, 26, 27, 98

      Xiaoming, Emperor, of Northern Wei, 131

      xiaoshi, 79

      Xiaotangshan, 34

      Xiaowen, Emperor, of Northern Wei, 105

      Xiaowu, Emperor, of (Liu-)Song, 102

      xiapingtuan, 278, 281, 284

      xie, 29

      xieliang. See slanting crossbeam

      xieshan ding, 305

      xiewu. See erfang

      Xifang Monastery, 245

      Xijinzhi, 95

      Ximingsi, east hall of, of Chang’an, in Tang, 217

      Xinei. See Western Within

      Xiong Mengxiang, 95

      Xishan xueyitu, 309

      Xiuding Monastery, pagoda of, 103

      Xizong, Emperor, of Tang, 169

      xu, 188, 189

      Xu Da, 317, 320

      Xu Xun, 129

      Xuanmiaoguan, Sanqing (Three Purities) Hall of, in Putian, 238, 273, 274, 278–80, 279, 280, 281, 282, 283–84; in Suzhou, 240–41, 242, 246, 256, 289, 290, 291, 292

      xuanshan ding, 305

      Xuanwu Gate, xxvi, 168

      xuanyu, 55, 55

      Xuanzheng Gate, 172, 193, 194

      Xuanzheng Hall, 196, 197, 205

      Xuchang Palace, 99

      Xumizuo, 83. See Sumeru Altar

      Xuyang zaju, 67

      Xuzhou, 34, 74

       

      Yakushiji, in Nara, 81, 82; east pagoda of, 151–56, 152, 163, 164, 216

      Yamadadera, 82

      Yanchunge, of Dadu, 321

      yan’e, 70, 71, 72, 243

      Yanfu Monastery, main hall of, 244, 245

      Yang Naiji, xxvi

      Yang Xuanzhi, 76, 80, 85

      Yangxin Hall, 76, 270

      yankou, 302

      Yanshan Monastery, Mañjuśrī Hall of, 239, 239, 268

      Yanying Hall, 169

      Yao Chengzu, 164

      Yaoguang Monastery, in Luoyang, 123

      yaoyan, 2, 3, 128

      Ye, 80, 84, 229

      Yezhongji, 67, 84, 85

      Yi, Master, 100

      Yide, Prince, tomb of, 170, 184, 185, 189, 190, 191, 192

      yidou sansheng. See three-rises-on-one-block

      Yifu, Empress, 39

      Yin Hong, 100

      Yi’nan, 34, 181, 182

      Yingshanling, 186, 189, 221

      Yingtian Gate, 206

      Yingzao fashi, xxvii, xxviii, xxx, 70, 76, 136, 171, 172, 174, 178, 182, 189, 209, 210, 211, 212, 214, 215, 220, 223, 234, 235, 236, 238, 240, 242, 244, 246, 253, 254, 256, 256, 258, 260, 261, 263, 265, 267, 268, 274, 275, 278, 282, 284, 288, 292, 294, 295, 305, 307, 316

      Yingzao fayuan, 164

      yinyan, 302, 303, 305, 307

      yizhu. See column (or pillar) displacement

      Yong’an Palace, 206

      Yong’angong, 167

      yongdingzhu, 177, 179, 180, 192, 193

      Yongle, Emperor, 247, 248, 256, 270, 272, 316, 318, 319, 320, 340

      Yongle Plan, for Altar of Heaven (and Earth), 333, 334, 335, 336

      Yonglegong, 243–44

      Yongling, of Western Wei, 40

      Yonglu, 168

      Yongningsi (monastery), in Luoyang, 77, 81, 82, 102, 113, 122, 123; pagoda of, 123, 124, 131, 202, 202, 203; in Pingcheng, 123

      Yongtai, Princess, tomb of, 190

      you’e, 74, 269

      Youyang zaju, 84

      Yu Hao, 234

      Yu Xin, 42, 62, 67

      Yuan Henanzhi, 98

      Yuan Jingshen, xxviii

      yudao, 204

      Yue Ke, 76

      yueliang. See crescent(-moon)-shaped beam

      yuetai, 326

      “Yufuzhi,” of Songshi, 311

      Yuhua Hall, of Yongshousi, 214

      Yulou chunsi, 309

      Yungang, 104, 105; cave 5, pagoda of, 108; caves 5 and 6, 105, 108; cave 6, 83, 109, 110, 111, 115, 116, 128, 131; caves 7 and 8, 103; cave 9, 69, 83, 105, 106, 108; caves 9 and 10, 103, 105, 107, 108, 115; cave 10, 83, 105, 106, 117; cave 12, 73, 74, 108, 112, 112, 113, 115; caves 16–20, 83 (see also Tanyao caves); cave 21, 118; cave 39, 113

      Yunlu manchao, 309

      Yuquan Daoist Monastery, main hall of, 71, 72

      yūri odaruki, 287, 288, 291

      yuwu, 253

      Yuzi shanji, 42

       

      zanzao, 2

      zaojing, 311

      Zen style (architecture), xxix, 244, 274

      zezhong, xxxi

      zha, 298, 300

      Zhakou White Pagoda, 235

      zhang (Buddhist interior shrine), 84

      Zhang Bo, xxx

      Zhang Heng, 98

      Zhang Jun, 277

      Zhang Yu, 203

      Zhang Zeduan, 297

      Zhangdefu zhi, 84

      zhanggan, 224, 244

      Zhanghuai, Prince, tomb of, 170

      zhangsheng, 318

      Zhao Boju, 309

      Zhao Daheng, 309

      Zhao Yanwei, 309

      zhaochen, 25, 26

      Zhaoqing Gate, 204

      Zhaoxun Gate, 194

      Zhaoyang Hall, in Ye, of Northern Qi, 122

      Zhaozong, Emperor, of Tang, 169

      zhaqian, 192, 287, 289

      zhechuanban, 288

      zhejian, 203, 203, 204

      Zhejiang minju, xxvi

      Zhenguo Pagoda, of Kaiyuan Monastery, 285, 286

      Zhenru Monastery, main hall of, 244, 245, 246

      zhenshan, 321

      zhi, 154, 162, 188, 209, 210, 280

      zhilingchuang. See grill window(s)

      Zhongbu village, Tang tombs in, in Xi’an, 181, 183

      Zhongguo dabaike quanshu, xxix

      Zhongguo gudai jianzhu shi, xxvi, xxviii

      Zhonghuamen. See Great Ming Gate

      Zhongxiu Kongmiaotu, 309

      Zhongxiu Zhongyuemiao bei, 309

      Zhu Bao, 243

      Zhu Changwen, 312

      Zhu Ci Rebellion, 168

      Zhu Mei, 169

      Zhu Wei, funerary shrine of, 66, 72, 73

      Zhu Yun, 203

      zhujiaofang, 130

      Zhuque Gate, in Chang’an, of Tang, 197

      zhutoufang, 254, 275, 282

      zhuwang. See column network

      Zichen Hall, 194, 196, 197, 204, 205

      ziliaoliang, 213

      Zizhi tongjian, xxv, 39, 99, 129

      zongjia, 24, 105, 267, 270

      zucai, 134, 155, 162, 188, 209, 246

      zucaigong, 209. See also huagong

      Zuo Si, 76
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