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Introduction

Between the carpenter’s weight strings and marking lines [is
something] close to government order and enlightenment (#f&Z

BN E N
Li Hua, “Hanyuandian fu”'

When the Tang (618-907) scholar Li Hua %## (715-766) composed his
poetic essay dedicated to the Enfolding-Vitality Hall (Hanyuandian &
TG, built in 663), the most magnificent building in the imperial palace
compound in Chang’an % (modern Xi’an), he lent a special meaning to
the construction of architecture. The hall was where the court handled state
affairs and held grand ceremonies. While eulogizing the virtues and deeds
of Emperor Gaozong ({5 7% 628-683, r. 649-683), the patron of the hall,
Li Hua emphasized the importance of the “grand scope and magnitude”
(ZHEERE) and “majestic structure” (H:EEFF)? for the imperial palaces
because these concerned state policy and moral edification. Using two
fundamental carpenter’s tools, sheng # (weight strings or plumb lines) and
mo # (ink-marking lines), to represent the process of the construction of
buildings, he expressed a remarkable idea: that the activity of the carpenter
was in some way parallel or relevant to ideals of government. Specifically,
the craftsmen’s regulating process could be seen as embodying government
order and virtue.
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This notion reflects, more generally, the way that ancient Chinese
literati perceived architecture and the built environment. From early times,
many Chinese writers sang the praises of the “imperial virtues” by describing
the process of the construction and striking architectural features of the
majestic buildings patronized by a king or an emperor, with the implication
that the architecture itself proclaimed or symbolized the ruler’s wisdom and
virtue. Like Li Hua, Chinese men of letters recognized the construction of
architecture as representing state politics, regulations, and indoctrination.
Thus, they must have been concerned about how architecture should
be properly designed and built in order to conform to the standards of
government.

However, few Chinese literati during and before Li Hua’s time wrote
about detailed technical procedures for the construction of buildings,
although such a book must have been in demand in building practice.
In fact, in the long history of China, works on building methods and
government standards for them were not produced until the Northern Song
period (960-1127). During that period, practical knowledge of architectural
technology was summed up in the form of specialized monographs or
building manuals, and such knowledge became available to architectural
professionals and learned society alike.

This book investigates the historical tradition of Chinese architectural
writing from antiquity to the Song dynasty (960-1279), with a focus on
the cultural connotations of the imperially commissioned Northern Song
building manual Yingzao fashi =7E1%7 (Building standards; hereafter
YZFS), published in 1103. The Y.ZFS was written by the imperial official in
the Directorate of Construction Li Jie Z5% (10352—1110, courtesy name
Mingzhong HAff) as a handbook of government standards for building
methods, materials, and manpower. Not only the earliest but also the most
comprehensive Chinese treatise on architectural technology to survive in
its entirety, the YZFS is the most important primary text for the study of
ancient Chinese architecture.

Circulated to officials in charge of public construction projects around
the empire, the YZFS was intended to provide them with authoritative
guidelines for precise architectural procedures and effective budget
management. As modern scholarship has recognized, the standards set out
in it were meant by the central government to reduce waste in materials
and expenses and prevent peculation in the construction practices of local
administrations. But this was not the only objective of the YZFS. By
providing officials professional knowledge, it was also intended to instruct
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the craftsmen who worked under the supervision of officials. Li Jie recognized
the age-old problems of even a skilled craftsman making mistakes in his work
and a talented official applying outdated building technology and leading
construction activity in a laggardly, inefficient way.? Thus, it was Li Jie’s
intention to disseminate correct, useful building knowledge to a targeted
audience, the officials and craftsmen in the construction practice. Whether
craftsmen themselves actually read this work or not, it must have been Li’s
expectation that, by being instructed in the detailed, official standards for
their individual work, they would gain the necessary knowledge from their
official superintendents. Beyond such a goal, Li systematized and set down
in written form practical knowledge of architecture and made it accessible
to the whole of society.

Afterbeingdistributed nationwide, the YZFSwas used asan authoritative
reference in official building practice for at least twenty years before the
Northern Song was overturned by the Jurchen,* a nomadic tribe in northern
China. Song texts record that some local government administrators indeed
referred to the standards in the YZFS in the construction of public buildings.
The construction projects in the imperial palace city and in the state capital
Bianliang /F# (modern Kaifeng F%f) administered by the Directorate of
Construction, including those supervised by Li Jie himself, must also have
been carried out in line with the state standards set in the treatise.

Along with the demise of Northern Song power, the YZFS was lost
for some time. When the Southern Song (1127-1279) court promoted a
nationwide search for books of the previous emperors of the Song, a copy
of the text was found, and based on this copy, the YZFS was republished
at least twice during the Southern Song period, in 1145 and during the
Shaoding #AE period (1228-1233). None of these three Song editions
has survived, except for fragments of a repaired Shaoding edition of the
Yuan period (1271-1368) that were found in the storehouse of the imperial
Qing (1644-1911) in the twentieth century (figure 1.1). Yet the complete
text has been transmitted to us through handwritten copies from the late
imperial period. Indeed, the YZFS established an authoritative and orthodox
reference not only for contemporary construction practices but also for
contemporary and later-period scholars who wrote about architecture or
appreciated architectural tradition. Not only was it included in large-scale
imperial compilations—the Yongle dadian 7k 44K H (Great encyclopedia of
the Yongle period, 1403-1424) and the Siku quanshu VU435 (Complete
library in the four branches of literature, 1773—1782)—but private scholars
and book collectors also treasured it and copied it by hand generation
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FIGURE 1.1. Shaoding edition of the YZFS (juan 13:4b, “Tile System”)

after generation. Nowadays it is recognized as the key to understanding
the Chinese architectural tradition. Even more significantly, it has a special
function as a cultural icon, and every scholar engaged with the history of
architectural knowledge in China must reckon with it.

In thirty-four chapters, the YZFS records traditional and contemporary
building principles and technologies, summarizing them into thirteen
systems, including preliminary planning (orientation, leveling, and
foundations), stonework (platforms and carving), structural construction
(major carpentry), nonstructural features (minor carpentry), wood
carving, wood turning, sawing, bamboo working, tile work, clay work,



polychrome-painting techniques, brickwork,
and production of tiles and bricks (kilning).
Among these systems, major carpentry is
prominent in the promotion of architectural
standardization, featuring a standard modular
system based on the measurements of
bracketing. The complex system of structural
bracketing is one of the most distinctive traits
of traditional Chinese architecture (figures
1.2-1.3).

Following the standard methods of
construction, the treatise stipulates standard
amounts of materials, labor, and working
time that are needed in executing the given
construction tasks of all these building
systems. The technical methods in the
text involve all types of official and public
buildings, from palaces, towers, and pavilions
to official residential halls and governmental
buildings, from city gates and walls to moats
and fortifications, as well as monasteries,
pagodas, and gardens. Various architectural
elements and details are covered in the
discourse of standard construction methods,
from different kinds of tie beams and braces
to every component of bracketing, from
window lattices and individual elements of
railings and ceilings to miniature structures
inside a hall, such as revolving sutra libraries
(zhuanlunzang#i5E,) and wall sutra cabinets
(bizang BEjE). Even such architectural and
technical details as water troughs under eaves
(shuicao 7KFE), aprons (sanshui H17K), and
scaffolds (yingjia JE4E) are discussed, as well
as such seemingly trivial, small components
as curtain-opening rods (piliangan FEFES)
and tree-protecting railings (kelongzi FREE
). Furthermore, six chapters of the treatise
are devoted to line drawings, illustrating

INTRODUCTION 5
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FIGURE 1.2. YZFS illustration of bracketing (juan 30:7b, side
view; 1925 edition [and hereafter])

FIGURE 1.3. Bracketing of the Soul-Sleeping Hall (973)
at the Shrine for the God of the Ji River in Jiyuan,
Henan (featuring a corner bracket set, front and upward
view; author photograph)
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FIGURE 1.4. YZFS illustration of a revolving sutra
library (juan 32:21b)
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FIGURE 1.6. YZFS illustration of wood-carving
motifs (juan 32:23a)
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FIGURE 1.5. YZFS illustration of a carved stone
platform (juan 29:7a)

fundamental ~ construction  technologies
and tools, major architectural components,
structural methods, and decorative arts
including carving, tile decorations, and color-
painting motifs (figures 1.4-1.7). Such a
complete record of building technologies and
construction methods, with rich illustrations,
is unprecedented in the history of imperial
China.

Modern architectural historians and
sinologists have been studying the YZFS since
the early twentieth century but have focused
on its technical content (see appendix 1 for
details). The scholarship initially dealt with
the textual transmissions and authorship and
then advanced to the structural system and
building methods recorded in the text. The
approach has been to compare the textual

content with the wood-framed structures and



details of the few extant buildings from that
period. Although the scholarship has greatly
furthered our knowledge of Song building
technology and the Chinese architectural
system, little has been said about the broader
cultural value or implications of the work. In
general, the YZFS has been seen primarily as
a work of a technical nature.

However, the YZFS is by no means a
purely technical text. Behind the detailed
technical methods and government rules are
distinctive cultural factors of contemporary
building practice. Uncovering these cultural
elements in the YZFS requires a different way
of reading it.

A court official in the Directorate of
Construction, Li Jie was also an erudite
scholar, a book collector, and a prolific
writer as well as a talented calligrapher and
painter. According to the inscription on
his tomb tablet, which was written by the
scholar Cheng Ju f2{E (10782-1144) on
behalf of a subordinate official under Li,’
Li produced books on diverse subjects,
including geography, historical personages,
paleography, musical instruments, horses,
and board games. Notably, he studied
some of the most influential classical works,
including the Shanhai jing 13558 (Classic
of mountains and seas),® compiled between
the fourth and first centuries B.C.E., and
the Shuowen jiezi #i X f#5 (Explanations
of words) from the second century C.E. As a
scholar oriented toward the classical tradition,
he painstakingly searched for the norms and
orthodoxy in the historical tradition when he
was writing the YZFS. Despite the imperial
order of producing a practical treatise, he
engaged in a textual review of architectural
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FIGURE 1.7. YZFS illustrations of the color-painting
system: (top) decorative motifs: auspicious beasts (juan
33:11b); (above) color painting on the filling board be-
tween two bracket sets, featuring frolicking boys (juan
34:4a)
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tradition on fundamental principles, technologies, and terminology. By
tracing contemporary building methods back to precedents in the classics
and earlier authoritative texts, he claimed the legitimacy of the building
standards he was presenting to the court and to all readers in society. This
scholarship on classical architectural texts and terminology makes the YZFS
a unique literary work on architecture.

In the quest for classical and orthodox roots for the dynasty’s building
standards, Li confronted the challenge of traditional sources coming into
conflict with contemporary practical knowledge. Understanding Li’s
manner of handling such conflicts casts light on the Chinese literati’s
attitudes toward their cultural heritage and how they treated, absorbed, and
carried it forward while introducing novel elements of their own times.

In formulating the state building standards, traditional texts were only
one type of source for Li’s work. As he indicates at the beginning of the
YZFS, he organized useful building principles and specialized methods both
by tracing the textual tradition in architecture and by “ordering” craftsmen
to explain the technical methods and elements item by item. Among the
total 3,555 entries of the text, 3,272 came from oral accounts of craftsmen
while 283 entries were found in traditional texts. After setting down what
craftsmen described and demonstrated to him, he consulted with his
colleagues and subordinates, who were also scholars and must have had
some experience of building construction just like himself.” So the material
presented in this work is original: a combination of textual tradition, verbal
accounts from craftsmen, and Li’s own reexamination and synthesis of the
material.

It is important to understand the relationship between Li and the
craftsmen he conferred with. On the one hand, these craftsmen were
working under Li’s superintendence, receiving his instructions for the
construction; on the other, those craftsmen played an important role in
assisting Li’s completion of the YZFS. According to Li’s tomb tablet, he
had been working in the Directorate of Construction for eight years when
he received the imperial order to write the YZFS (in 1097): “The rules
for examining a structure as sturdy or not, the methods of constructing
buildings, and the application of a carpenter’s weight strings and ink marks,
all had been understood clearly [by him]” (B2gR:z#l. Higz 77, B4R

B2, BHETARG).E It seems, then, that he was quite experienced
in construction practices and knew a lot about architectural procedures.
Nonetheless, he had craftsmen explain in detail what they knew and

what they used in practice. Apparently, he found his own knowledge of
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architecture insufficient and realized that he must turn to craftsmen for
greater knowledge. Li organized, reexamined, and probably revised this
professional knowledge and made it available to the whole country. As he
intended the YZFS to be, this summarized knowledge in turn raised the
level of building knowledge of court and local officials, men of letters, and
craftsmen who read the Y.ZFS or learned of its contents indirectly.

Li’s acquisition of practical building knowledge from those who were
constructing the buildings suggests a fascinating cultural phenomenon:
there was active communication and cooperation between the two social
classes of the literati and craftsmen, or the learned and the “unlearned”
as commonly defined. One wonders if such communication was typical
during the Song dynasty or in the entire premodern time. More generally,
how did the different social groups interact with one another in the domain
of architectural knowledge? Was it a unilateral communication in which
scholars expanded their technical knowledge by conferring with craftsmen,
as Li Jie did, or did craftsmen also consult with scholars about how to
improve their work? Did scholars offer advice to craftsmen? And who was
responsible for the invention of new knowledge? Did they share architectural
knowledge and professional vocabulary in general? How did they depend
upon and benefit from one another?

Since the technical methods in the Y.ZFS are claimed to have come
mostly from craftsmen’s mouths, it is of interest to observe how the original
practical knowledge of craftsmen was preserved in Li Jie’s reworking of
it. To what extent did the YZFS conserve popular customs and cultural
elements transmitted by craftsmen and builders? For one thing, Li seems to
have acquired from the craftsmen a system of specialized language: technical
phrases and terminology. In the oral communication between craftsmen, it
was such specialized language that was used to deliver technical substance. In
the production of this language, the specific social and cultural environment
to which it was exposed must have left a mark on it.

The craftsmen working under Li’s supervision and serving imperial
building projects must have been skilled ones recruited from different
districts. Being mutually understandable among them and widely accepted
in the profession, the specialized language must have had commonly
recognized architectural concepts embedded in it, either traditional concepts
or newly popular ones. These concepts were either expressed directly, in
straightforward language, or made more complex with hidden meanings.

In particular, architectural terminology provides strong evidence of
cultural encounter. When an architectural term or phrase came into being,
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the words used in it—consisting usually of two or three characters, sometimes
more or fewer—had to possess meanings that made sense architecturally.
Specific words were chosen to describe specific building methods, structural
forms, and individual elements. Sometimes the words represent structural
functions or positions straightforwardly; but other times they denote
structural and physical appearances metaphorically. The meanings of the
words may be ambiguous, offering a challenge to later generations to
interpret and understand them. In any case, naming a specific building
method or element must have reflected how the technical feature was
perceived. Analysis of the characters and words in the architectural terms
can reveal ancient Chinese conceptions of architecture and the distinctive
social and cultural settings behind them.

The professional terminology of the YZFS combines three kinds
of language: (1) straightforward technical terms; (2) popular, sometimes
vulgar, vocabulary; and (3) refined literary language. We must ask how
the combination of different kinds of language developed and who were
responsible for it. Did terms of vulgar language simply belong to builders
and craftsmen while those of literary grace were produced by scholars or
conceived by Li Jie? Did craftsmen and literati ever share this architectural
vocabulary in their respective professions—the building trades and
architectural scholarship? An inquiry into the semantic meaning of the
words used in these terms will help trace their sources. Such an inquiry is
needed to classify the technical terms and see if they were systematic, and if
s0, who created this systematic terminology and why.

In Western scholarship on architectural nomenclature, Robert
Willis commented on the workmen’s natural tendency to name things
metaphorically. He explained that “this practice is easily accounted for,
since these men, being unlearned, have more acquaintance with things
than with the combinations and derivations of words.” This explanation,
however, does not always reflect historical reality, and it does not apply
to some periods of ancient China, including the Song. In Chinese
history, the Song dynasty was associated with an extraordinarily brilliant
culture and unprecedented prosperity in literary, artistic, scientific, and
technological creations. The court adopted new techniques of governance
by vigorously developing culture and education while discontinuing
military promotions. Such a national policy not only stimulated the
literati’s acquisition of greater learning but also encouraged the general
population to become literate and obtain education. As a consequence,
literature and poetry as well as art flourished as never before, and people of



INTRODUCTION

all levels of social status enjoyed fine poetry, either as composers, readers,
reciters, singers, or auditors.

When workmen and craftsmen in such a culturally brilliant society
as Song China were brought up with a moderate knowledge of culture or
a certain degree of literacy, it could make a difference in their practice of
naming technical things. They were acquainted not just with things but
also with the combinations and derivations of words, and they could
employ refined and poetic language when identifying technical elements.
The naming then became more sophisticated and had a greater potential to
turn a set of technical nomenclature into a systematic one, bearing certain
popular cultural concepts. Such a metaphorical system would not have been
“easily accounted for,” and those who invented or developed this system,
be they craftsmen or scholars or both in cooperation, would have had more
intellectual capacity than the “unlearned.”

It is because of the superior place of the YZFS in the history of Chinese
architecture and culture that I have undertaken this study. I have employed
a philological approach to the subject in order to explore the abundant and
unique cultural implications in the architectural terminology of the YZFS.
I analyze Li Jie’s textual strategy and examine the relationship between
tradition and innovation. I argue that the YZFS, from its format to its
content, represents both the absorption of tradition and an adjustment to
contemporary needs as well as innovations in technical writing. Furthermore,
I look at the semantic meanings of the architectural terms that appear in
various chapters, mainly the terms for bracketing, from the major carpentry
system, since this is the most striking feature of Chinese architecture of
the period. I pay special attention to the cultural relevance underlying the
technical nomenclature.

Investigating the origin of the bracketing terminology of the YZFS, 1
consider what kind of language was used and who employed the specific
words for identifying its structural or physical features. In addition, I ask
to what extent the terminology is systematic in relation to architectural
procedures and if there are systematic patterns of meaning or intention. As
this study will reveal, a remarkable number of terms for bracketing in the
YZFS were drawn from botanical nomenclature, especially tree and flower
terminology. These bracketing terms cover individual bracketing elements,
composite units, and methods for combining individual elements. I have
found a systematic architectural metaphor underlying this terminology:
bracketing elements are frequently likened to flowers, petals, branches,
sprays, and leaves, and a whole bracket set is likened to a cluster of flowers.

11
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With the aid of contemporary literary texts, I propose that in tenth to twelfth
century China, both craftsmen and literati perceived bracket sets as flowers
and flowering trees. Evidently there was a prevailing notion at the time that
pillars and brackets were arrayed like groves of trees bearing lush clusters of
blossom. I trace the tradition of this botanical nomenclature of bracketing
and this distinctive architectural conceptualization back to early China.

In addition to this specific architectural imagery, I discuss more
generally the impact of literature and the arts on the creation of architectural
terminology and the relationship between craftsmen and literati in this
domain. In the YZFS, some terms use particular words that make sense
architecturally only when related to the specific terms that were used in the
practice of lyric-poem compositions during the tenth to twelfth centuries.
Examples can also be found in the bracketing terminology. Inquiring
into the interaction between learned society and craftsmen, I argue that
craftsmen themselves also employed their literary knowledge in the naming
of particular architectural elements such as bracketing. This reflects the
exceptionally brilliant culture and prosperity of literary creation during the
Song period. Moreover, some architectural terms in the YZFS borrow words
for particular styles of art that were prevalent in contemporary painting and
sculpture. All these phenomena indicate an active interplay of literature, arts,
and craftsmanship in Song China. They also suggest cooperation between
the learned and the “unlearned” and shared architectural vocabulary and
building knowledge during this period. The interrelationships between
craftsmen and scholars played an important role in the construction of the
knowledge field of architecture in premodern China.

Chapter 1 of this work examines the historical tradition of architectural
literature prior to the YZFS, with an emphasis on the pre-Qin and Han
periods. Materials from this early period were given a preference over those
of later times by Li Jie. Chapter 2 discusses the rise of practical building
manuals at the beginning of the Northern Song and how architectural
knowledge presented in writing became an ideal. It also treats the overall
social, intellectual, and technological environment that nourished the Song
production of widespread architectural knowledge—the Y.ZFS in the end.
Chapter 3 further discusses the imperial patronages and social setting of
the compilation of the YZFS and how Li Jie sought classical and orthodox
roots for the state building standards he was formulating. In addition, the
faithfulness of written architectural knowledge to the reality is examined,
which shows that Li’s pursuit of the classical tradition was consistent with
his examination of the legitimacy of the practical methods.
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The rest of the book shows how the architectural knowledge Li
Jie presented in the YZFS reflects distinctive cultural phenomena and
popular architectural concepts shared by craftsmen and literati, and how
practical knowledge of architecture and the literary tradition among the
Chinese resonated in Song times. Chapter 4 collects architectural terms for
bracketing in the YZFS that employ botanical nomenclature and identifies
their meanings. These terms cover the most fundamental elements and
construction features of a bracket set and form a powerful metaphorical
system in which bracketing elements are analogized to flowers and trees.
Turning to contemporary and earlier literary sources, this chapter reveals
that the craftsmen and literati had the same perception of bracketing and
that such a perception reflects a distinctive architectural conceptualization.
Chapter 5 looks into some architectural terms that have a close connection
with literature and arts, investigates scholars’ architectural knowledge,
and argues for Song craftsmen’s literacy, showing the way that these two
social groups cooperated in creating shared architectural vocabulary and
knowledge.

13



The Historical Tradition of Writing on
Architecture
From Antiquity to the Mid-Tenth Century

Your subject learned that “[the sages built palaces and chambers]
with a ridgepole at the top and eaves below [in order to attend

»
>

to the wind and rain],” [which way of building,] in the Classic
of Changes, corresponds to the time [and divinatory symbol] of
“Great Maturity.” [Your subject also learned that] “the positions
[of buildings] must be adjusted right and the cardinal directions

be determined correctly,” [which,] in the Rites of the Zhou, indeed
is a ceremony of [establishing a state in] peace (F2f“ LI TFF7,

(Z) B2y, “IER#HTT". () BTz i).

Li Jie, “Jin xinxiu Yingzao fashi xu™*

This is how Li Jie begins his preface to the YZFS, which served to present
the work to the imperial court. He cites two of the most esteemed
Confucian classics, which were attributed to kings and nobles of the Zhou
(mid-eleventh century—256 B.C.E.), one of the most powerful dynasties
in Chinese history. One of these writings was the Y7 % (Changes), later
known as the Zhouyi J&] %) (Zhou's [book of] changes) and the Yijing %
#& (Classic of changes). The second was the Zi & (Rites), which refers to
the Zhouguan J&'E (Government posts of the Zhou), later known as the
Zhouli [E114 (Rites of the Zhou).? These classics recorded the art of divining
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and the philosophy of life of the ancients, or rites and ceremonies of the
Zhou dynasty. Li Jie used these two texts to demonstrate the fundamental
principles of construction that had been practiced by ancient rulers who
had succeeded in establishing a peaceful and powerful state. The building
standards he formulated were based on these traditions of construction
practice and architectural administration.

Referring to classical sources and relating them to contemporary
society was a common practice in ancient Chinese writing. This reflects a
characteristic of Chinese thinking in many spheres: preference for established
precedents. In the practice of compilation, it was often the case that new
works cited old texts, with their compilation format and contents more
or less built upon previous texts. In the absorption of tradition, however,
writers faced the challenge of incorporating it into contemporary social
needs and introducing innovative elements. It is essential to understand
the complex attitudes of Chinese literati toward possible conflicts between
tradition and reality and how they accomplished the integration of both in
their writings.

In the YZFS, Li Jie consults an extensive list of classical and earlier texts
on architecture, especially those involving fundamental technologies and
principles of construction. In the beginning section of the YZFS, “Kanxiang”
Eif (Examination of details), he frequently quotes those essential texts and
indicates that he is following the building principles recorded in classical
texts. Furthermore, in the first two chapters, collectively titled “Zongshi”
#EF (General explanations), he engages in a textual study of architectural
terminology and traces the evolution of major technical terms from classical
sources to his time. To understand how Li Jie dealt with the relationship
between traditional theories and contemporary practice, it is necessary to
investigate the previous architectural writings that were available to him. A
historiographical study of earlier architectural literature follows.

Pre-Qin and Han Architectural Literature

Incidental Evidence in Classics and Philosophy

Extant Chinese architectural literature from before the Qin period (221-206
B.C.E.) is sparse. During the unprecedented destruction of classics under the
directive of the First Emperor of Qin (r. 221-210 B.C.E.), practical texts,
such as those on medicine, divination, and horticulture, were exempt from

destruction (“FTNEHE. BZE, M. MEEZFE”).> Books on building
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methods, if any, would also have been exempt. Therefore, the sparseness
of architectural materials probably reflects the actual state of architectural
writing at this early time.

In the pre-Qin works that were rediscovered, collected, or further
compiled during the Han dynasty (206 B.C.E.—220 C.E.), scattered mention
of architecture can be seen mostly in texts recording or explaining Zhou-
dynasty rites and ceremonies and in the political and historical documents
attributed to the Three Dynasties—Xia (ca. twenty-first to sixteenth centuries
B.C.E.), Shang (ca. sixteenth to mid-eleventh centuries B.C.E.), and Zhou.
Literary works on the history of the rise and expansion of the Zhou also
contain references to architecture. Many of these texts have been esteemed
since the Han dynasty as essential Confucian classics. These works include
the Yijing, the Zhouguan (or Zhouli), and two other fundamental ritual texts:
the Yili f7%#2 (Rites and ceremonies) and the Lsji {3 7T (Record of rites). They
also include the Shangshu 153 (Book of documents), also known as the Shu
& (Documents) or the Shujing F#E (Classic of documents), the earliest and
most authentic record of government affairs of the Three Dynasties, and the
Yi Zhoushu 3£ JEE (Noncanonical Zhou documents), the materials sifted
out from the Zhoushu J&ZE (Zhou documents; included in the Shangshu).
In addition, the Chungin Zuozhuan EIK/E(E (Zuo's [Zuogiu Ming 7= 1.
BH, fifth century B.C.E.] commentaries on the Spring and Autumn Annals),
the oldest historical narrative of China, and the Shijing 548 (Classic
of odes), the earliest anthology of poetry in China, also provide us with
information on architecture.” In these texts, references to architecture occur
only as incidental inclusions in passages or lines explicating ritual activities
or narrating historical events. As many ceremonies and events took place in
palaces, ancestral shrines, or other ritual buildings, descriptions of the rites
and activities often made reference to architectural locations and layout,
and, in certain cases, also to building principles, processes, noted size,
primary structural features, and architectural nomenclature.

Let us take first the Yi/i and the Shangshu as examples. None of the
Yili’s seventeen chapters is devoted to architecture. Rather, architectural
notices are mingled among other details in discourses on ceremonies. These
allusions enable scholars of later generations to trace the tradition of early-
period architecture. For instance, the chapter “Xiang yinjiu 1li” #FAKH
#2 (The rites of the district symposium)’ includes the stipulation “Place
washing utensils to the southeast of the eastern stair” (Rt TFFERE 5 F),6
which indicates that important buildings at that time had two stairs at the
front, an eastern one (zuo F) and a western one. The eastern stair of a hall
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was where the master of ceremonies mounted the platform of the hall to
hold a ceremony; the western one was for guests entering or leaving the
hall. This architectural layout and the functions of the two stairs are further
reflected by stipulations in other sections of the Yi/i. The chapter “Dashe yi”
KREJEE (The rites of the [state] grand archery meet) includes the following

directions:

The guests step down [from the hall] and stand to the west of the
western stair, facing the east. The ushers follow the order [of the
master] to let guests step up. The guests step up and stand at the

western interior wall, facing east (Z[ P TFHFEPE, WA, E#H
Dlep &, BASLTER. HH).

This instruction also indicates that inside a great palatial hall there were two
partitions called xx 7.

Similarly, no chapters of the Shangshu are focused on architecture,
but information of the general layout and architectural compositions of a
palatial compound can be found in its accounts of significant ceremonies.
For example, in its “Guming” BH@r (The testamentary charge, presiding
over the accession [of the king’s heir]) section that describes the obsequies
for King Cheng i+ (r. 1042/35-1006 B.C.E.)* and the ceremony of
ascending the throne by King Kang FEF (r. 1005/03-978 B.C.E.), the text
incidentally portrays some basic architectural characteristics of the ancestral
shrine of the Zhou where these ceremonies took place. The following
passage frequently refers to the built environment of the shrine through its
descriptions of the display of ceremonial objects there:

IR =, B, WERE e T, BE R PHFFER . BE
JERE - Rp e, BEEE PR B L

JllZ BEA e fEvafE. XK FESR f5. RESAEE .

RRESAEPERE E . SRl AE A2 AT, REEELE R The
salvage men set out the screens ornamented with figures of axes,
and the tents. Between the window and the door, facing the south,
they placed the different mats of bamboo basketwork . . . In the
side space on the west, facing the east, they placed the different
rush mats . . . In the side space on the east, facing the west, they
put the different mats of fine grass . . . Before the western side
chamber, facing the south, [they placed] . . . the usual lacquered
bench. The dance costumes of Yin . . . [were displayed] in the
western apartment; the spear of Zhui . . . [was displayed] in the

17
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eastern apartment. The grand carriage was by the guests’ steps,
facing the south. The next carriage was by the eastern steps, facing
the south. The foremost carriage was in front of the left lobby;
and the next carriage was in front of the right lobby.!

From this passage, scholars of later generations can be assured about
the distinct functions of the two stairs of the hall, the zuojie FE[# (eastern
stair, for the master of the ceremony) and the binjie = (guests’ stair,
located in the west). It also clearly indicates that there were eastern and
western partition walls (dongxu ¥ and xixu P§JF) inside the hall, as
reflected in the Y7/i and many other pre-Qin texts. Moreover, there were a
few small rooms inside the hall (x7jiz 5% and therefore at least a dongjia *
H¢ [eastern side chamber] as well). This passage also shows the layout of the
shrine complex. There were two side apartments beside the shrine (dongfang
% and xifang 79)%) and there was a gatehouse (shu# #4) in front of the
shrine, which was divided into a left lobby and a right one. Overall, one can
deduce that the facade of the Zhou-dynasty ancestral shrine faced south and
that the shrine compound was very likely an enclosed yard, precisely like the
compounds uncovered in archaeological excavations.'

Apart from incidental information of architectural layout and
composition, these classics also provide textual evidence of architectural and
structural details of magnificent buildings in their stipulations or records of
rituals and ceremonies. In the forty-nine-chapter Liji, architecture figures
notably in its chapter 14, “Mingtang wei” BAE i/ (The positions in [the
ceremony of]| the Hall of Distinction).”? The Mingtang was a significant
structure in ancient royal ritual architecture in which the king held state
ceremonies and granted officials an audience. The Zhou-dynasty Mingtang
was received as a great tradition in the imperial architecture of succeeding
dynasties, but its function has been variously interpreted in history.
However, the Liji includes the following explanation: “BAE %, BHFE
Bz BB (What was called Mingtang was [in which] to differentiate
the superiors and inferiors of feudal dukes). As the great Han-period scholar
Zheng Xuan ¥ Z (127-200) commented, “this is where [officials] had an
audience with the king, at which place ceremonies were carried out and
order and degrees were distinguished” (FHF I, it AR #EEE 1) 4

The following passage is one of the few in chapter 14 of the Liji that
concentrates on architectural description:

KB KT, B, RTRM, B RTER--L
IR, (HBTEE. RIMOEED. M S EE R
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Bf. R¥ZEAffith. 5 The great temple corresponded to the
Hall of Distinction of the Son of Heaven, the Ku (Treasury) gate
to the Gao (Tall or enceinte) gate of the Son of Heaven, and the
Zhi (Crenellated) gate to the Ying (Reception) gate of the Son of
Heaven . . . [The palaces were distinguished by] the mountain-
shaped brackets [on the columns] and the painted short posts
[above the beams], the two stories and double eaves, the polished
[wood] columns and the wide-open windows, the earthen stand on
which the cups [after being used in the ceremonies] were placed,
the high stand on which the jade tokens were displayed aloft, and
the lightly carved screen. [All were just like] the ornaments of the
temple of the Son of Heaven.'®

Here, a group of architectural terms succinctly describes the architectural
layout of palatial gates and the structural and stylistic features of the grand
temple of the district of Lu & (modern Qufu Hi& of Shandong). For
pre-Qin architecture the text reveals the following: mountain shape of the
bracketing (shanjie ILI§f),” primitive polychrome features on the wood-
framed structure (zaozhuo BT, painted short posts), refined surface of
major structural components (guaying &Ifi, polished columns), and the
existence of two-storied structures (fumiao 18/H) with multiple eaves.
Nevertheless, the architectural description is subsumed under the main
subject of the chapter, namely the ritual orders and practices taking place
inside and around the buildings.

Passages with an elaborate description of architectural details are
contained in other pre-Qin classical texts as well. The Yi Zhoushu includes
a document entitled “Zuo Luo” {F#E (%) (The making of Luo [modern
Luoyang]) that depicts the historical events of the construction of the Zhou’s
capital city by Duke Zhou (Zhougong & 2%, in power 1042-1036 B.C.E.).®
In describing the common features of the palaces in the capital, the text
comprises the following passage:

BB, &S, EIT, ERF. WA, B &N &
IRfE. B, BK. AR XM BE. LB [They]
all had hip roofs, eaves bending upward, overlapped purlins, two-
storied structures, string nets [under the eaves], layers of brackets,
decorated short posts, corridors of side halls, lines of columns,
painted coffers, screens ornamented with ax motifs, reception
stairs, black stone stairs, a path in the central yard, [and] walls
painted with mountains . . .»°
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This description yields further detailed evidence of the architectural style,
the overall level of the wood-framed structure, the architectural decorations,
and the interior furnishings of Zhou palaces. From the “decorated short
posts,” as seen in the Liji as well, to the “painted coffers” (chongchang &
), the text implies that many of the architectural elements of Zhou palaces
were well ornamented. Color painting on the surface of timber structures
indeed developed thereafter into a primary decorative art in Chinese
architecture. In addition to the fumiao as seen in the Liji, the chonglang
HFF (two-storied structures) here further confirms that two-storied
wood-framed buildings represented a typical form of palatial architecture
during the Zhou period. Moreover, all the palaces in the capital were of
hip roofs (sie P4FT) and upward-bending eaves (fandian Jx%5), which also
indicates the most prominent features of magnificent buildings at that time.
The hip roof represents the highest class of the form for roofs in Chinese
building tradition, and one can now trace this tradition at least back to
the Zhou period. The overlapped putlins (chongkang B T) reflect that the
Zhou palaces were built in a comprehensive system of wood-framed beam
structure. In this system, the wood frame is raised by the two eave columns
(one at the front and the other at the rear)—and often interior columns
as well—and multiple layers of horizontal transverse beams that support
longitudinal purlins at different levels (figure 1.1). From the mention of
“layers of brackets” (fuge 184%), it can be inferred that the bracketing already
contained double-layered bracket arms as seen in the architecture from the
Han period onward.

Most of the architectural forms and practical building methods
reflected in this text not only persisted and further developed in later high-
class architecture but were also documented in literary writings and official
records, although many of the terms changed. Even the string net under the
eaves (changlei ' 2), protecting against damage by nesting birds, is also
described clearly in the YZFS, many centuries after this initial recording. The
term changes, however, to hu dianyan queyanwang TR FE IR (sparrow-
eye [bamboo] net protecting eaves of a hall).?! In fact, tracing the textual
history and classical tradition of the contemporary building methods and
terminology was one of the major tasks that Li Jie endeavored to accomplish
in compiling the Northern Song building standards.

Incidental mentions of architecture in these classics also reveal some
essential architectural principles that were carried out by pre-Qin kings
and nobles. They reflect contemporary architectural administration and
fundamental building technology and were perceived as a vital part of the
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FIGURE 1.1. YZFS illustration of a six-rafter-span wood-framed structure (juan 31:20a-b): transverse beams
support longitudinal purlins at different levels

architectural tradition throughout Chinese history. As partly cited in the
YZFS,* the first words in the beginning chapter of the Rites of the Zhou read
as follows: “MEF B, ## 75 1EAL"> (When a king established a state, [he
ordered that] the cardinal directions be determined and that the positions
[of buildings] be adjusted correctly). This reflects a significant notion of
constructing states, cities, and buildings during the pre-Qin period: of all the
procedures related to construction, the first was to determine the four cardinal
directions and adjust the structural positions. This notion of construction
was regarded as a ceremony of establishing a peaceful and powerful state in
the succeeding dynasties. In construction practice, this essential procedure
required the employment of specific methods and technologies for
orientation. At that time, the four directions were determined by observing
the shadow of the sun in daytime and the North Star at night. This practice
is also reflected in pre-Qin classics, such as the poem “Ding zhi fangzhong”
7E 277 ([Build palaces by] determining the cardinal directions) in the
Classic of Odes, which includes the line “4#:2 2L H”** (observe and measure
the sunlight [at sunrise and sunset in order to determine east and west]). In
examining traditional technologies of orientation, the YZFS repeatedly cites
both this text and the historical commentaries on it,” in which the word
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ding 7E has two meanings: to construct buildings, or the “ding star” that was
used together with the North Star to determine south and north. Although
the notion of determining directions and adjusting positions as a primary
procedure for construction is expressed only briefly in these texts, it had a
profound impact upon the long building practice thereafter.?

Another work in the Shijing anthology of poetry, entitled “Mian” #f
(Successiveness), which depicts the growth of the House of Zhou, includes
the following lines recounting how Gugong Danfu #7/AE X (Ancient
Duke Danfu) built residences for the Zhou on the plains inhabited by Zhou
tribes:

ThAwEZE, AR BArER, HARIE, M CAE. (F

BIEE, HKZfEfR, BrRR, HgEE HEEE. 55
B [He] called his superintendent of public works/[He]

called his minister of instruction/And charged [them] with
building the houses/With the line [everything was made]
straight/ The frame boards were bound tight so as to rise
regularly/[They] made the ancestral temple in its solemn
grandeur/ [Crowds] brought the earth in baskets/ Threw it
with shouts into the frames/[They] beat it with responsive
blows/[They] trimmed [the walls] repeatedly, and sounded

strong/ Five thousand cubits of walls arose together . . .>

In these lines, one finds incidental references to the sikong =42
(superintendent of public works) and the siz# ] {E (minister of instruction),
the leading government posts for construction during the pre-Qin period.
This is not the only text among pre-Qin classics mentioning a construction
ministry that took charge of state construction. Such a government system
of architectural administration was institutionalized and further developed
from the Qin to the Song periods. Li Jie himself served as an assistant
superintendent of the imperial Directorate of Construction (Jiangzuojian
FHEES) while he was writing the YZFS. At the beginning of his preface, he
specifically looks back to the government posts of construction of the pre-
Qin and Han periods, treating them as an essential tradition in architectural
administration: “I: Tap/A%E H, KRITIHREF"® (The post of state
supervisor of all craftsmanship [gonggong 3 T'] was appointed in the time
of Shun %# [an ancient king], and the post of greatest craftsman of the state
[dajiang K] originated in the Han dynasty).

This poem also describes the processes of erecting a building by
employing the technology of ramming the earth between boards. Termed
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banzhu [REE (boards and mallets, ramming between boards) in the
Confucian text Mengzi #i¥ (Mencius, thoughts of Meng Ke ## [ca.
372—ca. 289 B.C.E.]),”” this technology is characterized by the use of
wooden frame boards (ban ) within which the earth is tamped down
layer by layer with mallets (zhu %%) until the rammed-earth foundation
or wall is made to the desired height (figure 1.2).° As one of the oldest
architectural traditions in China, it had been in practice as early as the late
Neolithic period and early Bronze Age® and was still in use during the
Northern Song period. The YZFS includes detailed processes and standards
for building rammed walls and foundations in the system of haozhai %
ZE (moats and fortifications),” and pre-Qin and Han texts that mention
rammed-earth technology and practices are cited as the theoretical basis
for these standards.?® The standards include such technical details as the
proper amount of earth and that of smashed tiles and broken bricks to be
mixed with it, as well as the number of mallet blows for each earth pit. The
following lines, for instance, stipulate the thickness of each layer of earth
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to be rammed and its thickness after having been rammed: “Ffi 1., &
At RE BE=., BAREREEGILE B 28 B4
4373 (Whenever earth is put in, [let each layer be] five cun thick, tamp it
down, and make it three cun thick. Whenever putting in smashed bricks,
broken tiles, rubble, and the like, [let each layer be] three cun thick, tamp it
down, and make it one and a half cun).

Also in the Shijing, the poem “Sigan” H (Assorted banks)®> includes
vivid depictions of the appearance of magnificent buildings. It has been
considered by many commentators to be a narrative on the construction
of palaces by King Xuan & F (r. 827/25-782 B.C.E.) of the Zhou. In the
following lines, the magnificence of the individual palace or, more likely, a
symbolic one in a palatial complex, is evoked vividly through metaphoric
images:

BT R, WRBTR, WRHT A, WELR, &7 .
[With its steady structure] like a man on tiptoe, in reverent
expectation/ [With its straight ridges] like arrows flying
rapidly/ [With its extended eaves] like a bird [hovering]
on balanced wings/ [With its multicolors of elements] like
a pheasant in flight [exhibiting its beauty] / [The palace is]

where our noble lord will ascend.?®

As brief as these lines are, such metaphoric imagery affected the way
that people perceived magnificent architecture and striking architectural
elements in later periods. A famous rhapsody of the Three Kingdoms period
(220-280), the Jingfudian fu SHEEHA (Rhapsody on the Hall of Great
Blessings) by He Yan {i[s% (190-249), depicts the imperial palace (built
in 232) of Emperor Ming BATH (r. 227-239) of the Wei # (220-265) in
Xuchang # &. It includes a phrase that reads “feiang niaoyong” 75 K1
(flying cantilevers flitting like birds),”” in which cantilevers—a bracketing
element—are likened to flying birds. Li Shan %53 (d. 689), a Tang (618—
907) commentator on this rhapsody, glosses this metaphoric imagery in
a more prosaic way: “‘TREFZIZ, FHRZIRK” (The appearance of a flying
cantilever resembles a flying bird). It is not absolutely clear whether Han
and Tang builders indeed characterized a cantilever in the same way as the
rhapsody composer and the literary commentator did. However, there is
no doubt that the perception of a cantilever as a flying bird was rooted
in the minds of Han and Tang literati. Such metaphoric imagery in pre-
Tang literature was accepted during the Song dynasty. The YZFS not only
lists this literature as traditional architectural sources on the cantilever
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but also includes the term “flying cantilever” (feiang 7K 5) as one of the
standard terms of this striking bracketing element.*® When such metaphoric
imagery met with a culturally brilliant and flourishing literary society such
as the Song, it was elaborated much further, and a variety of architectural
metaphors emerged in Song architectural terminology.”

Pre-Qin philosophical classics provide useful information on
contemporary or earlier-period architecture as well. In the discourses on their
philosophies of life and theories of state administration, pre-Qin thinkers
sometimes discuss essential principles related to the construction of cities,
use common architectural principles as examples of their philosophical
doctrines, or criticize contemporary rulers’ lives of luxury by comparing
their resplendent palaces with those simple and unadorned ones of earlier,
sagacious kings. For example, the Mozi 2= (Micius, pacifist philosophical
text attributed to Mo Di 2% [fl. 400 B.C.E.]) includes an essay titled “Bei
chengmen” i3] (Preparing city gates).”’ In its discourse on the political
proposition of opposing wars of aggression, this essay discusses principles
of defendable cities, including the establishment of important structures
around the city gates and along city walls, such as houlon {ZHE (or HEHE,
watchtowers) and /u #§ (overhanging uncovered watchtowers). Another
essay in this work, entitled “Yifa” %% (Rules), expounds the importance of
rules to the governance of a state. It uses essential principles of craftsmanship
as an example:

RTRFZ AT LU HEF LSRR TERE
B L %77 DR, B LU, BLAAR. (B LK) IEURIAR]
TG TANG I B LA T %54 All people under heaven
who engage in work cannot [do it] without rules . . . Even the
hundred artificers who engage in work all have rules as well. The
hundred artificers make a square with the carpenter’s square,
make a circular form with compasses, make a straight line with
the carpenter’s line marker, [make a horizontal element even with
a water-level instrument], and make an erect element straight by
suspending a weight string. There is no difference whether it is
skilled craftsmen or unskilled ones, [as they] all follow these five
principles as rules.

Here, the text points out the five principles of artisanship—carpenter’s square
(ju #E), compasses (gui #i), line marker (sheng #li), water-level instruments
(shui 7K or shuiping 7K-F-), and suspended weight string (xuan 5%, i.e., ).
These basic principles of craftsmanship are often used by other pre-Qin
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thinkers to illustrate their philosophical points as well. So important are
these principles to the profession of construction that Li Jie treats them
as the first entry of his “Kanxiang,” the beginning of the YZFS. There this
Mozi text as well as other pre-Qin and Han texts are cited, including a text
from the Hanfeizi 57FF (legalist philosophical text attributed to Han Fei
#%3JF [ca. 280-233 B.C.E.]). Other philosophical classics, from the Guanzi
B ¥ (politico-philosophical text attributed to Guan Zhong & 1{# [d. 645
B.C.E.]) and the Laozi & (Daoist text attributed to Lao Dan ZHf [fl.
sixth century B.C.E.]) to the Zhuangzi #tF (Daoist philosophical text
attributed to Zhuang Zhou #£ & [ca. 369-286 B.C.E.]), were all consulted
by Li Jie in his compilation of the YZFS.

Specialized Sections in Technological Documents
Scattered architectural references like those above are typical of pre-Qin
writings, probably with only one exception. That exception is a small
section specifically on “architect-artisans” (jiangren T \) included in the
Kaogongji % L7t (Records of artificers*), the earliest surviving compilation
of texts on handicraft technology in China.* The Kaogongji records the
trade in handicraft industries, which includes architectural technology,
building methods, and principles of urban design. Its authors are unknown,
but based on the dominant regional style of its language this text has been
identified by scholars from the Song period onward as a work of the state
of Qi 7£.“ From its content and specific terms of measures for quantity, it
has been identified more precisely as an official document of the Qi state.”
Because the text clearly contains some methods for examining product
quality, the Kaogongji, with its elaborate regulations, was likely compiled
for the purpose of inspecting, evaluating, and maintaining the quality of
handicraft production (of which architecture was considered a part).* The
compilation of the work was undertaken during a period when society in
China was undergoing a transition from the political unity, military might,
and cultural brilliance maintained by the state of Zhou to a fragmentation
of power, frequent warfare, and the breakdown of moral and cultural norms.
Under these circumstances, an intention to recover, sustain, and perpetuate
the ideal state system and social order of the powerful Zhou, including its
technological and architectural practices, has also been identified by modern
scholars as the social and political context for the official Qi compilation of
the Kaogongji.’

Having survived the Qin’s destruction of classics, this text was
rediscovered during the Western Han (206 B.C.E.-25 C.E.) dynasty and
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was added to the Zhouguan (title later changed to Zhouli), serving as its
last chapter, “Dongguan” %4E (Winter offices, the government post in
charge of trade), one of the six state posts of the Zhou dynasty.*® From Han
times on, as the Zhouli became one of the traditional Confucian classics, the
Kaogongji, as a part of it, also received serious study by Confucian scholars
like Wang Anshi F22F (1021-1086),% the great scholar and politician
of the Northern Song who played a critical role in the state initiative of
compilation of the YZFS>° During the Song period, there were many
official and private publications of studies of the Kaogongji.!

‘The Kaogongji starts with a statement that the baigong B 1. (literally,
“hundred artificers”) constitute a social status of the state, whose
responsibilities are to examine the quality of materials and terrain and to
manage materials for making objects and utensils (buildings included in a
broad sense). It emphasizes that artificers must pay attention to four necessary
conditions in order to follow the sage’s inventions of all good designs: these
conditions are favorable climate, geographical conditions, good materials,
and skillful technique. The text classifies all the artificers’ work into six
major categories according to the types of materials or the nature of the
techniques involved, among which the “work of managing timber” (B/K
Z L) is listed and elaborated first.”* Each category contains several detailed
types of work. Under the category of timber work, which most concerns us
here, the following seven types are listed and their respective technologies
discussed: /un %y (wheels), yu B (carriages), gong = (bows), /u JE (timber
elements of weapons), jiang IIT. (artisans), che B (chariots), and zi ¥ (ritual
musical objects). Most closely related to architecture is the section on
Jjiangren in association with the work jiang.>® This section contains some
560 words, which is merely 8 percent of the whole Kzogongji. This terse text
is significant because it is the earliest complete architectural text known in
China.

The jiangren section treats the duties of craftsmen in three aspects:
jiangren jianguo T N #E[# (artisans building a state capital), jiangren yingguo
T N&[E] (artisans designing a capital city), and jiangren wei gouxu T N\ %
WM (artisans making ditches). The jiangren jianguo section contains only
forty-three words, but the content is very important:

e NEER, KPR (&) B8R (&) Bk (BK) X
R () A8 BAHzR (B) BEAZR () . &
ZEHP R (%) REFEZBE, DQIEFY, > [When]

artisans build a state capital, a water-holding level instrument [is
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used] to examine the level of the ground [chosen for the site of
the building to be constructed] where poles [set up at the four
corners] are straightened by ropes with weights hanging down;
[and by examining the heights of the poles, the level of the
ground is determined;]> a pole [also] is set up and straightened
by ropes with weights hanging down, so as to observe shadows [of
the sun]; a circle [centered at the pole] is drawn, and the shadow
at sunrise and the shadow at sunset are marked [on the circle]; in
daytime, the shadow at high noon is consulted, and at night, the
North Star is observed, so as to adjust [and determine] east and
west [as well as south and north].

This passage describes the first steps that an architect-artisan should
take in planning and building a city: how to determine the earth level of
a potential location of a city and then how to determine the four cardinal
directions. As mentioned before, “determining the directions” (bianfang
#77) and “adjusting the positions correctly” (zhengwei 1EAi7) have been
regarded as the most important things for proceeding with the construction
of a state since the Zhou period. Although the Rites of Zhou and other
pre-Qin texts mention this notion, only the Kaogongji provides detailed
descriptions of the correspondent technology. In his explanation of these
words of the above Rites of Zhou text, the Northern Song scholar Wang
Anshi rephrased part of the language in the jiangren jianguo passage and its
succeeding jiangren yingguo text, elaborating:

E2FEHR BFEFHEmE. LIEHY. RE. KtihDIEE
B, bz sBH. BT R, SRR, SR, AL
JRET, ST, M FHIEAL In daytime, the shadow of the
sun was consulted; at night, the North Star was observed, so as to
determine east and west [as well as south and north]. Therefore,
the center of the earth was sought in order to set up the king’s
state, which is what “determining the cardinal directions” meant.
After the cardinal directions were determined, [the king] built
[his] ancestral shrine to the left [of his palace], built altars to the
gods of the soil and grain to the right, built a royal court to the
front, and built a market to the rear, which is what “adjusting
positions” meant.

Wang Anshi further clarified the interrelationship between
“determining the directions” and “adjusting positions™: the latter must
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depend on the former. Architectural positions cannot be adjusted correctly
if the four directions are not correctly determined, and therefore the ideal
plans for positioning major buildings in the state capital, as the jiangren
yingguo passage states, cannot be realized. In addition, Wang connected the
fundamental technical process of determining the four cardinal directions
with the ideology of a king’s state or capital resting at the center of the
earth. Such an ideology was often represented in pre-Qin Confucian classics
and subsequent historical works. Since early times, this theoretical ideology
indeed affected the way of Chinese thinking with regard to an idealized
kingdom situated in the center of the world.

The water-holding level instrument and the method of determining
the cardinal directions by observing the sun’s shadow in the Kaogongji
are the prototypes of those more advanced, comprehensive leveling and
shadow-observing instruments that were developed in later times. The
YZFS records and illustrates a set of those advanced instruments used
in contemporary building practice, such as the shuiping, zhenchi E R
(rectifying ruler), yingbiaoban 5 (52)3h (a round board with a gnomon
in the center to gauge the shadow of the sun), wangtong %% ([North
Star] observing tube), and shuichi yingbiao 7K 15 (%) 7% (shadow-gauging
water-holding board to rectify for the directions), in the entries on guzheng
HUIE (determining the directions) and dingping - (determination of
level) (figures 1.3, 1.4).%” Yet Li Jie clearly states that the building methods
of determining the directions and level in his treatise were compiled
“strictly” or “cautiously” (7) on the basis of the Kzogongji (in addition to
other pre-Qin classics):

Bif: SERNEEE, BRLUKFEEFHE, K. LRE
ROEE LDIENT., EHEZEHEMEE. S#EEZ (F) X
(EE. ZLi) FETH. * Examination of the details:
Nowadays, whenever there is construction [ongoing], [builders]
are already using a water-holding instrument to determine level,
and after that, [they] set up poles to observe the shadows [of the
sun]; [they also] observe the North Star in order to determine the
four cardinal directions. [This practice] precisely conforms to [the
records in] the classics and historical texts. Now [your subject]
strictly writes the next entry [the system of determining the
directions] by following the Classic of Odes and the “Kaogongji”
section of the Government Posts of the Zhou and other texts.
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FIGURE 1.3. YZFS illustrations of orientation technology (juan 29:2b-3a): (/eft) shadow-gauging water-
holding board (shuichi yingbiao); (right) tube (wangtong) for observing the North Star and shadow-gauging
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FIGURE 1.4. YZFS illustration of leveling technology (juan 29:3b-4a): (/eft) rectifying ruler (zhenchi);
(right) water-holding instrument (shuiping)
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Eef: SRINBEE, BAEDKFEFEENARILZHE. E
HFm, A, T ZEM A, EHEZEHESG,. Sk (A
1. FLid) B TE.” Examination of the details: Today,
whenever construction occurs, it must be [the case] that [builders]
first use a water-holding instrument to observe the columns set up
in the four corners of the base, [so as to] determine the level of the
ground, and then [they] can install the stone base of the columns.
[This practice is] exactly commensurate with [the records in] the
classics and historical texts. Now [your subject] strictly compiles
the next entry [the system of determining level] by following the
“Kaogongji” section of the Rites of the Zhou.

Here, Li Jie repeatedly stresses the consistency between classical
architectural tradition and contemporary building methods. Indeed, in
other entries of the “Kanxiang” such an identity is emphasized as well.*
Obviously, he positions his discussion of practical building technologies
within a proper tradition. On the one hand, we thus know that he strove
to find traditional sources to assist his determinations of the “standard”
technical methods he presented to the court; on the other, it is also clear that
some practical building technologies during the Song period had departed
far from pre-Qin and Zhou models. It must have been a challenge for him
to manage to convince the court and prospective users of his treatise with
the coherence between the discourse on practical methods and the classical
tradition.

The next two aspects of the craftsmen’s duties account for the main
body of the jiangren section. The jiangren yingguo passage first sets out
the standard urban design of a capital, which produced a theory of urban
planning of significant historical influence:

FEANEE, FAE, F=M, P& &, £
A, EEIET, HE—K. ¢ When artisans designed a
capital city, [they made the city] nine /i long and three gates on
each side [of the city walls]; in the city, nine roads from north to
south and nine roads from west to east, and each road was as wide
as nine wagons abreast; the ancestral shrine was in the left [of the
city], while the altars to the gods of soil and grain on the right;
the audience chambers were in the front, while the market was
behind [them]; the market and the audience chambers constituted
an area of one hundred steps square.
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Such a standard urban design features a symmetrical layout of an
enclosed square city that includes three gates on each side, nine streets
running north and south and east and west, a central palace compound with
ancestral temples on its left, altars to the gods of the land and grain where the
state ceremony of harvest prayer was presented on its right, an outer court
in front, and a market at its rear. The measurements of the width of each
street and of the area of the outer court and the market are also indicated.
This formula of the urban system became the traditional architectural
source consulted by all dynasties in the design of their capital cities from
the Eastern Han period (25-220) onward.®* It is not quoted in the YZFS,
since this official building manual of the Northern Song does not address
issues of urban design. Looking at the character of the YZFS, it is a treatise
on concrete building technology and methods pertaining to closed structural
systems. Nevertheless, the impact of other building technologies in the
Kaogongji upon the architectural theory in the YZFS is considerable and can
be demonstrated further by reference to other parts of the Kaogongji.

The following from the jiangren yingguo passage describes the
architectural measurements, plans, and forms of the palaces of the Xia, the
Shang, and the Zhou dynasties, with greater detail provided for the Zhou
palace. The description of the Zhou-dynasty Mingtang compound indicates
that a noticeable modular system of architecture had already emerged:

FANBAE, BEIURZ5E. R LEE. MibbiE. 25—,
fuiE, LEZE, EFELJL ZE EELE. R EDE,
FEDA RELI#,. The Hall of Distinction of the Zhou is
measured with a mat of nine ¢/i in length.®® [The hall is] nine
mats [long] from east to west, seven mats [wide] from south to
north, and [the terrace of] the hall is one mat high. [It consists
of] five chambers [inside], each chamber two mats [long on all
its sides]. Inside a chamber [everything] is measured according
to [the size of] a stool. [Everything else] in the hall is measured
according to [the size of ] a mat. A palace compound is measured
by the length of two extended arms. Outer precincts are measured
by the length of a full pace. Streets are measured in the axle length
of two wheels of a vehicle.

The concept of modules was essential in the mass production of Chinese
art.® Architectural modules were also significant in the development of
Chinese architecture. The above jiangren yingguo passage is probably the
carliest extant text on architectural modules in China. According to this



THE HISTORICAL TRADITION OF WRITING ON ARCHITECTURE 33

text, the basic unit of measure for a palace building is the length of a mat
covering the floor of the building. Moreover, a different measuring unit is
used for different architectural spaces: a mat (%) for a palatial hall, a stool
(JL) for the interior of a hall, the length of the extended arms of a person
(5%) for measuring space within a palace complex, a full pace (two steps, %)
for measuring space in the outer precincts of a palace compound, and the
axle length of two vehicle wheels (#f1) for streets and roads. Such a modular
concept finds its successor in the architectural treatises of later periods. The
earliest text that clearly indicates the continuation and development of such a
modular concept is the Mujing K#E (Timberwork manual) of the late tenth
century, in which different architectural elements are used as modules for
different structural portions of a building, and a unit of a human anatomical
measurement, such as an arm’s length, is related to the measurement of
stairs.”” A more comprehensive modular system was developed during the
late Northern Song dynasty, as is seen in the YZFS. In this system, the section
of a regular bracket arm, termed cai 4, is used as a standard module for
the design of all parts of a building. It is a two-dimensional module, namely
both the width and the height of the arm are functional as a module, and
each is used in the determination of the measurement of an architectural
element in one direction. The YZFS classifies the cai module into eight
grades, and each has a different size of the section of the arm (figure 1.5),
ranging from nine cun high and six cun wide (first grade) to four and a
half cun high and three cun wide (eighth grade), applicable to buildings of
different levels of importance and structural comprehensiveness: “ LI E 2
il LA 2, ME\E BEZ R/, IJM . (All principles of
constructing buildings are based on cai. A cai has eight grades. Considering
the size of a building, it is thus used accordingly.)
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FIGURE 1.5. The eight grades of a cai module of the YZFS: left to right: first grade (9 x 6 cun), second grade
(8.25 x 5.5 cun), third grade (7.5 x 5 cun), fourth grade (7.2 x 4.8 cun), fifth grade (6.6 x 4.4 cun), sixth
grade (6 x 4 cun), seventh grade (5.25 x 3.5 cun), eighth grade (4.5 x 3 cun) (after Liang Sicheng, Yingzao
fashi zhushi, 240; featuring a smaller modular unit z/i on top of a cai timber of each grade)
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The Zhou-dynasty Mingtang, as recorded here in the Kaogongji, was
used by succeeding dynasties as the most important historical reference of
the Zhou architectural tradition. It was cited in works devoted to ritual
traditions and by scholar-officials in memorials presented to the court in
the course of discussions regarding the proper design of the Mingtang.
During the Northern Song period, Emperor Huizong #% (r. 1100—
1125), who sought to symbolize his dynasty’s possession of the power of
the Zhou, personally studied the system of the Mingtang in the Kaogongji
and sponsored a design drawing of the Mingtang based on it. According to
the Songshi 725% (Standard history of the Song), this imperially designed
Mingtang was built at his directive:

(BCFRIAAE ) XER: “BREZE BRER (B L) ARZ. &
HEEZ A HYHEFEREEET. " R AHEE .
BRI, R AAEME,. FARET HEEAN. Y (In
the fifth year of Zhenghe FUfl [1115]) [the emperor] again issued
an imperial order: “[Regarding] the system of the Mingtang, I read
the related records of the Kaogong[ji], and have understood the
essentials of its making . . . It is appropriate to order the Mingtang
commissioner to abide by the drawing to build [it].” Thereupon,
a drawing was taken from the inner precincts [of the court] and
was promulgated at the Chongzheng Hall. [The emperor] ordered
Cai Jing [$55¢ (1046-1126)] to be the Mingtang commissioner.
The construction began. It involved some ten thousand workers
every day.

As important as the Kazogongji was to the Song court and to the imperial
construction projects, so much did it mean to Li Jie while formulating state
building standards.

The jiangren yingguo passage goes on to describe the size of several
palatial gates and the position of the residences of imperial concubines
and the offices of high-ranking officials. This description provides further
information about the layout of a state’s capital. The passage ends with
measurements for the men'e [ (city gates) of a king’s palace city and for
the gongyu B[ (corner towers of the palace city) and chengyu 5 (corner
towers of the outer city), and measurements for the main streets within and
outside the king’s palace city; it states that the measurements for structures
and streets for the city of a prince are smaller. This section contains a clear-
cut hierarchical architectural system, which reflects the ideological and ritual
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demands of the rulers. Such an architectural hierarchy also had a profound
influence on succeeding dynasties.

The jiangren wei gouxu section starts with the tools and methods of
ditching and the measurements of ditches and waterways, followed by some
principles of digging ditches and building a dam. Among the principles
of building a dam, a very important one is stated briefly, that is, how to
estimate manpower requirements: “JLIEER;, N—HEEZ L%, B
T2, R A LUMERT17% (When building a dam, it is necessary that the
estimate be made first by referring to the work [that one builder has done]
during a day. The estimate [also should] be based on [what is involved in
building] a dam of one /, and after that the manpower [needed for the
whole project] can be managed).” In these two sentences, the principles
of estimating and adjusting manpower are associated with the daily rate of
progress and statistics for the amount of needed manpower, and most likely
the days needed to complete a portion (in this case, one /) of a project.
It is a primitive concept of the efficient management of manpower and
scheduling. In fact, such a concept of project management as recorded in
the Kaogongji faithfully reflects the actual construction practices of the time.
An account in the Chunqiu Zuozhuan records the process of building a
city in the state of Chu during the Spring and Autumn period (770-476
B.C.E.):

B H. oM. FiRER, BEE BLY. SU2E. IBE
gk, AR, AR, F=AM. G,  Estimating
[the need for] labor and designating the days [of construction],
distributing building tools, unifying the panels and supporting
posts [for ramming walls], balancing [the work loads of]
transporting and ramming earth, making standards of earthwork
and tools, investigating the distances [materials must be
transported], inspecting [all sides of] the foundation [of the city],
preparing foodstuffs, and examining and choosing the officials
[supervising the construction], [consequently,] the construction
was completed in thirty days, within schedule.

This account indicates that the advance evaluations and control of
labor, earthwork, days, and distances provided for an efficient management
of construction. This concept of construction management was rather
influential in later periods. The YZFS contains lengthy discussions of the
standard methods for determining manpower and time needs, which are
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presented in its chapters on gongxian DIFR (limits of human work).”" It
also includes chapters on /iaoli #{5] (standard requirements for materials)
that provide detailed rules related to materials for various types of work,”
and this part is also associated with building management. Strengthening
construction management was one of the major purposes of the imperial
patronage of the treatise. With such a long history, the primary concept
of construction management as reflected in pre-Qin classics was already
developed into a comprehensive system of management during the Northern
Song dynasty.

The final portion of this passage describes methods of determining roof
height and gives some architectural proportions and measurements of palace
barns, underground storehouses, city walls, and ditches. Many of these
methods were continued in later architecture. For example, the height of a
wall is given as three times its width (fE/E=, £2="), a proportion
that is the same as that of the rammed-wall methods of the YZFS: “Z&if&
i, R =R, BIE LR (In the system of constructing walls, on
each occasion that a wall is three ¢/ thick, then make it nine ¢/ tall). Citing
the Kaogongji and other earlier texts on rammed walls, the YZFS once again
stresses the identicalness between contemporary practice and tradition
before providing the detailed standard for rammed-wall methods.”

In setting out the method for determining roof height, the text of the
Jiangren wei gouxu section reads as follows: “EE 253, FLEIY4"7 (For
a thatched roof, [the height of the roof from the eaves is] one-third [of the
width of the building]; for a tiled roof, [it is] one-fourth). This not only
indicates that the roof height is closely related to the general width of a
building, but it also clearly states that the height depends upon which type
of roof is under construction. This information represents another aspect
of the great importance of the jiangren section of the Kaogongji, since it is
the earliest text that clearly distinguishes the rules of roof height in terms of
roofing material. The methods described in this text apparently are related
to their effectiveness in draining water from roofs, which accounts for the
inclusion of these roof rules in the wei gouxu text dealing with ditches. A
rough and absorbent thatched roof is slower to drain rainwater than is a
tiled roof; therefore, a thatched roof is designed at a higher pitch, while
a tiled roof is of a relatively lower one. The principle of roof height based
on the width of a building was followed by succeeding dynasties and was
developed into more comprehensive methods. The YZFS records the juzhe
E24Jr ([first] raise [the total height] and [then] break [for individual heights
of purlins]) method: the rise of the total roof height is determined by the
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total width of bays on the side plus the depth of the protrusion of bracketing
from the eave columns.” It also stipulates a detailed method for setting
the roof pitch that varies with the type of structure under construction
and with the type of roofing material. Despite the fine distinctions in the
principles of determining the roof height for different types of buildings in
contemporary practice, Li Jie spares no pains emphasizing again that those
principles “basically” (K#) all conform to those recorded in the Kaogongji
and that he set the standard principle by following the textual tradition.”

To sum up, the jiangren section of the Kaogongji describes architectural
rules and urban planning ideas that include the designs of the capital city,
palaces, and other buildings, and it also applies a clear-cut hierarchical
system to architecture. In addition, the text includes practical building
methods, such as those for roofs and walls, and includes a valuable concept
of construction management in determining the needs for manpower and
time. As I have shown, the whole body of this text was extremely influential
during succeeding dynasties.

Specialized Dictionary Categories for Architecture
Incidental allusions to architecture are included in histories, literature, and
scientific essays of the Qin and Han periods as well.”® The Zhoubi suanjing
JE A AL (Mathematical classic of the Zhou shadow-gauging instrument;
completed during the first century B.C.E.) includes a passage on “1EIH 77
Z3%” (methods of determining the four directions) that correctly records
fundamental technologies of orientation by observing the shadows of the sun;
the passage on “3K[E|A 77 21%” (methods of making a circular form from
a square) includes the principle of making a square from a circle as well.””
Another Han-period mathematical work, the Jiuzhang suanshu 71781l
(Nine-chapter mathematical classic), includes answers to the mathematical
issues applicable to the construction of buildings, such as calculating the
cubage of buildings in various geometrical forms and measurements of
individual building elements as well as the size of a city.** Qin and Han-
period architectural literature includes a new type of writing: etymological
dictionaries. These dictionaries either contain explanations of specific
characters and words pertaining to building structures and architectural
elements or, more important, include a separate category for architecture.
In most cases of Qin and Han-period dictionaries, words were compiled
according to the radicals and strokes of the characters, or based on their
sounds. Thus, architectural terms were scattered across different sections
H (ca. 58-148) Shuowen jiezi

of such a dictionary, as seen in Xu Shen’s #
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ST (Explanations of words).®! In contrast to such lexical works, the
Erya WME (Approaching elegance; literary exposition) and the Shiming
T4 (Explanations of terms) represent an entirely different compilation
format for a dictionary: both include one section that glosses architectural
terminology.

The Erya was compiled during the late Warring States period
and completed during the early Western Han period. This work uses
contemporary standard language to explain words in early-period books
that, due to either the passage of time or the differences in local dialects,
had become difficult to understand. It comprises nineteen chapters, each
of which glosses terms on a given subject. What concerns us most here is
chapter 5, “Shigong” = (Glosses on architecture),® which specifically
treats the architectural terminology of the pre-Qin period. Like the
Kaogongji, the Erya includes architecture as one of many components of
the whole. However, in the Erya, architectural content is organized into
a more specialized category. The Kaogongji’s jiangren section is actually a
mere passage rather than a clearly demarcated category. Moreover, it deals
with not only building methods and urban planning theories but also
irrigation designs for agricultural fields. In contrast, the “Shigong” chapter
in the Erya is devoted to architectural terminology or literary words related
to architecture; although some terms designate roads and paths or human
movement occurring in different architectural settings,* they are treated as
something related to the built environment.

About eighty architectural terms are treated in the “Shigong.” These
terms cover both general terms for a building and specific names of certain
buildings, as well as individual architectural components or locations. The
first two definitions read “EiHZ %=, EiHZE "% (Gong is called shi and
shi is called gong), which explains that both gong = and shi 2= appeared
in pre-Qin classics as general terms for houses, residences, or chambers
(including palaces where kings or emperors resided). In other parts of this
glossary where gong is used to define other architectural members, gong is

likely used to denote a compound of buildings (residences or palaces), such
as “HHZ IR B, H/NEFEZ B (A gate [leading to the houses] inside
a gong is called wei; a smaller wei is called gui)® and “eE R s 2 %" (Lanes
[between the small gates and houses] inside a gong are called kun).* In any
case, that the “Shigong” explains gong in early classics as a general term for
residences would have helped contemporary readers properly understand
that the architecture represented by this term could be different from that

associated with contemporary meanings—it might not necessarily represent
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residences of kings. The term gong, along with the compound gongshi =
%, changed their meanings by denoting mostly imperial palaces after the
Qin-Han period, as the early-Tang scholar Lu Deming FE{ERA (556-627)
clarified: “FEH B EEFEE, FELKELZENEBEER" (Note: In
ancient times, [houses for] both nobles and the lowly were called gong; it is
since the Qin-Han [period] that only those where emperors reside are called
gong).

With such a definition of gong, the “Shigong” chapter does not gloss
merely the “palace” but also terms for architecture in general. Therefore,
it not only defines miao B (shrine), gin ¥ (bedchamber; soul-sleeping
chamber), xie #f (pavilion, or kiosk on a high terrace), tai Z (terrace), and
lou 1% (tower), which are cited in the terminological section of the YZFS,
but it also explains jiz 5 (inside of a house),® shi #if (fowl pen),* fang [
(small, curved screen used in archery meets to protect against arrows),”
liang % (bridge),”" and ji & (stone bridge, or stepping stones placed
in the water for crossing a river).”” In addition, the glossary explicates
a broad range of architectural elements, from the wood components of
doors, including threshold (y« (), door frame (xie #2), lintel (liang ),
door spindle (wei #), door leaves (fei ), door-locking central timber
(chuan 1% or tu %€), to the mats of bamboo or reeds covering the roof
(yao E), the timbers nailed to the wall for hanging clothes (hui ), and
the clay platform inside a building (dian %f). These are not elements
used exclusively in buildings for kings. The definitions of architectural
positions, such as “PHrg[EFE 2B, WHILMEHE C BEiR, RALMEHEZE, =
FE RS 2227 (the southwestern corner [of a chamber] is called a0, the
northwestern corner is called wulou, the northeastern corner is called y7,
and the southeastern corner is called ya0), which explain the four corners of
a building, also apply to any building type. Therefore, although the earlier
classics that the writers of the “Shigong” read and used as the sources
of the architectural glossary often describe those architectural terms and
elements in the architecture of kings, the “Shigong” was likely intended
to gloss common classical architectural terminology.

As a literary exposition, the Erya employs contemporary popular
language to explain old, difficult words, expressions, and terms in the
earlier classics; similarly, the “Shigong” also constitutes a useful means by
which to facilitate understanding the architecture pertaining to the rituals
and historical narratives in the classics. For example, the text includes the
following definitions: “B VU EH 27" (the eastern and western walls
[of a house] are called xu), “FAFEEFE 240" ([the space] between two
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[eastern and western] stairs [of a hall] is called xiang), “1EF75H.Z JEFT
(the front gate [of a palace] is called ying [audience or court] gate), “F7{H]
ZHFHZE7 (the halls beside a gate are called shu), “EiH & FE <
(roads inside the ancestral shrine are called tang), and “HEsHZ 55" (the
clay platform inside a room [where utensils are put] is called dian). The
classical architectural terms glossed here, xu J7, xiang 48, yingmen JEFT,
shu A, tang JE, and dian 15, are essential for understanding the texts that
we encountered above and underscored as examples of incidental inclusions
of architecture in the pre-Qin classics. The explanations of these terms,
together with many others, provide a richer source on the architecture of
early-period China than does the pre-Qin literature itself; the richness lies
both in the longer period extending to the early Han and in the additional
references to architectural structures, elements, positions, and space.

The following definitions, which explicate several terms for structural
elements of timber architecture, are very important in this architectural
glossary, each of which is quoted in the YZFS:

KGR, HERHBEIH. BRIk MR ML
., W, BEMEHEIH ETRIERIR. BHZ
f. 1% The great beam of a building (mangliu) is called liang; the
post on the beam is called zhuo [dwarf post]; the small square
timber on the capital of a column (bian) is called ji; the square
timber block on the capital of a column (er) is called jie; purlins
(dong) are called fu; square rafters (jue) are called cui. The square
rafters [long enough] to reach the eave directly are called yue;
[the square rafters] not directly reaching the eave are called jiao;
eaves are [also] called 7.1

In explaining the major components of a wood-framed structure, these
definitions reflect the level at which the beam structure of pre-Qin architecture
was developed and the complexity of how structural elements were combined
(or connected to one another) as a functional entity. It is revealed, for instance,
that short posts (zhuo fit) were installed on the great transverse beam (liang
2 or mangliu £ i) to support the upper structural elements—purlins (dong
B or fu ##), which run longitudinally and support rafters and other roofing
materials. The rafters (jue 1 or cui 1) included two kinds, yue ¥ and jiao %2,
depending on whether they reach the eaves or not. Although the definitions
of yue and jiao are not very clear here, it can be deduced that yxe represents
eave rafters, which are supported by the eave purlin and another purlin
higher than it; jizo represents those rafters that are never supported by eave
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purlins, that is, those rafters in the upper part of the roof structure. Perhaps
Jjiao rafters were supported by the ridge purlin and an intermediate purlin, or
by two intermediate purlins, or they were used to constitute a complicated,
miniature cofferlike structure.!® In addition, the definitions of ji #% or bian
B, er il or jie 5 (i.e., £f7) reflect the level of bracketing achieved in Chinese
architecture by the pre-Qin period. Bian or ji represents the square, straight
timber installed on the capital of a column, which is a primitive form of
bracket arm commonly seen in the buildings after the Han period. Er or jie
is the square timber block on the capital, which, in combination with bian
or ji in the more mature form of later periods, functions as the bottommost
support for a whole bracket set installed between the eave (or a purlin or
beam) and a column in post-Han architecture. Based on the fundamental
features of a wood-framed structure of pre-Qin architecture described above
and on those scattered allusions to palatial buildings that are incidentally
included in pre-Qin classics as previously noted, one can roughly reconstruct
the wood-framed structure of a pre-Qin palace as Tanaka Tan FHH1% (b.
1946) has proposed (figure 1.6).'%

The “Shigong” chapter of the Erya is a significant text. For the first time
in Chinese literature, architecture merited its own independent category in a
compilation. This chapter served as an important reference for later scholars
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FIGURE 1.6. Tanaka Tan’s reconstruction drawing of the wood-framed structure of a pre-Qin palatial building
based on the Erya architectural terminology and other early-period texts (Tanaka, Chugoku kenchikushi no
kenkyu, 47) (Among these terms, numbers 10-12 are mangliu or liang, zhuo, dong or fu, respectively; 15-17,
Jjiao, yue, jue or cui, respectively; 23-24, er or jie, bian or ji, respectively; 32, di)
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studying pre-Qin architecture and exploring architectural traditions of early
periods. The YZFS cites the “Shigong” frequently for individual architectural
terms. From the Han to Song periods, scholarship on the “Shigong” was
richly produced as scholars studied the Erya as a Confucian classic.'*

In imitation of the compilation format of the Erya, Liu Xi’s ZIEE (fl. 200)
Shiming dictionary also has an architectural category.'® This twenty-seven-
chapter work explains words or terms mostly by analyzing a homophonic
word that the author considered had a connection with the glossed term
cither etymologically or semantically. For example, #iazo Bk (jump, leap) is
explained as “fitH., AIFARBLEES FATH” 1 (tiao [a branch]; [to jump is]
as if branches of vegetation rise up), in which #ao (branch) as a homophone
of tiao (jump) is used to explain vividly the appearance of what the action
word “jump” represents. Among the broad range of subjects explained,'””
chapter 17, “Shigongshi” #8= % (Explanations of [the terminology of]
architecture), a title similar to that of the “Shigong” section of the Erya,
specifically glosses architectural terminology.

Not only the format but also the contents of the “Shigongshi” resemble
the “Shigong.” Like the “Shigong,” the beginning of the “Shigongshi” glosses
gong &= (building), shi %= (chamber), and the terms for various locations inside
a building; the middle section of both texts gloss major structural elements
of a wood framework. In addition, the “Shigongshi” explains some ninety
architectural terms, a number close to that in the “Shigong.” However, the
glossed terms in these two texts are not identical: the “Shigongshi” contains
many terms that are not included in the “Shigong.” Moreover, it is often the
case that in glossing the terms treated in the “Shigong,” the “Shigongshi”
adds certain terms that are interrelated and complementary to those in the
“Shigong.” For instance, in addition to the four terms for the four corners
inside a building glossed in the “Shigong,” the “Shigongshi” also glosses
the term for the center of the inside of a chamber: “HT2HH1E5 "1 (The
center [of a chamber] is called zhonglin). The “Shigong” glosses gong, shi,
and jia X (house) as generic terms for a building, a chamber, or a residence,
but the “Shigongshi” glosses gong, shi, zhai 5 (house), she 5 (residence),
yu F (covered building), wu £ (building) as generic terms for buildings
or chambers."” Moreover, the “Shigongshi” is a longer text because it
elaborates the explanations or, sometimes, definitions of most glossed terms
to a significantly greater extent than does the “Shigong.” For example, gong
= is explained as “Eth, ERRE L BEARD (giong [as “arched”],
[which is] a building [built] on the walls seen as an arched cavity), and shi

= as “H, A WEHEEAW (ohi[as “solid”], as people and objects
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fully fill its inside), while overly concise glosses, “gong is called shi and shi is
called gong,” are provided in the “Shigong.”

In general, the “Shigong” gives only simple definitions of architectural
terms (what was called what) but barely explains their etymologies. In
contrast, the “Shigongshi” always offers an explanation of why a certain
thing was given such a name, which often makes sense and illuminates
the understanding of those classical terms for early-period architecture.
While the explanations in the “Shigongshi” basically use the approach
of homophonies, there are occasions in which a semantic meaning or the
social context of the origin of a specific term is given in the explanation
rather than a homophonic word. For example, the explanation of the
southwestern corner inside a building reads as follows: “Z PR
HE, ~E PR, BrEMEN”"2 (The southwestern corner inside a
chamber is called a0, [which is because] light coming in through the door
cannot reach [this location and therefore] this location is private and
mysterious [like a hideaway]). The explanation of blocks (dou 3}) reads
as follows: “FAEBEFNGE, U1 =}-137"113 (Dowu are [installed] on the two ends
of a curved arm and are like a peck [measure]). In these two examples,
semantic meanings of the terms explain why the specific names are used
for the architectural locations and elements. In explaining the term for
the northwestern corner inside a building, the text refers to the traditional
etiquette of mourning;

LM EER. 8. SEHEE. SRE I, L%
BB, WK, BEEEREA. BPAEM. Ale, oAzl " The
northwestern corner [of a chamber] is called wulou [leak in the
chamber]. As per the etiquette, whenever there was a kinsman
who died, [the family] immediately dismantled the northwestern
corner of the chamber and used [the dismantled timbers] as
firewood in the kitchen range for cooking and boiling water for
washing, in order to be prepared for all mourning ceremonies.
During that period [when the northwestern corner of the chamber
was dismantled], if it rained, [the chamber] then leaked; therefore,
[wulon was] used to name the location [of the northwestern
corner].

The availability of such semantic interpretations represents an important
aspect of the contribution of the “Shigongshi” to the development of
Chinese architectural writings, because such interpretations are included
neither in pre-Qin classics and the Kaogongji nor in the “Shigong” chapter
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of the Erya. Semantic explanations of architectural terminology help
transmit the accurate meaning of a term and how it came into being. Both
the homophonic interpretations and the semantic explanations of the
“Shigongshi” became a legacy to scholars of later periods, including Li Jie.

More types of buildings are glossed in the “Shigongshi” than those
treated in the “Shigong” (see appendix 2). Like the Erya, the “Shigongshi”
of the Shiming does not confine its glossary of architectural terminology to
a king’s structures or imperial courts. In its middle part, the “Shigongshi”
indeed glosses a few terms specifically related to structures and architectural
elements of imperial palaces, such as dian & (palace hall) and 6i F (high
stairs under an imperial hall), xizogiang 7ii# (the screen wall facing the gate
of a hall), zhu *T° (the space between the gate and the interior screen of the
imperial hall, where officials had an audience with the emperor), and fisi %R
% (a screen outside the gate of the imperial hall, where officials requested an
audience). In the explanations of these terms, the text clearly indicates that
it is glossing terms of imperial architecture:

B, BRI, B BB, BB, RFEHEIME
AN S 2 RE - - e, EFI. B AR, B
A REEBSZREB. 7 T, BREMTILERZE
QLEAEEREE SE.EMSN ROER. BBl ERABER
I, BEEZ M. " Dian means that [people are] in a state of
trepidation in the [palatial] hall. Bi is “lowly”; [at the stairs of the
high terrace], there are [distinctions between] the noble and the
lowly. The hall for the Son of Heaven is called 7abi [admitting
stairs], which means the stairs and terrace where [the emperor]
accepts admonitions from officials . . . Xiaogiang [the screen wall
facing the gate of the palace] is at the inside of the gate; xizo
means “solemn”; when officials are about to enter [the imperial
hall], this is the place at which [they] fill themselves with deep
veneration. Zhu is “to stand still”; [it is] the place where [officials]
stand still and compose themselves when [they are] about to call
to pay respects to the emperor . . . Fusi [screen] is at the outside of
the gate [of the palace hall]; fix means “once again”; s7 is “to think.”
When officials are about to enter, [they] request an audience for
[a certain] matter here; [here, they] think over the matter again
and again.

The explanations of architectural terms here are clearly associated
with the ritual orders and hierarchical positions of the emperor and his
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servants. Nevertheless, no entries in the “Shigongshi” other than the above
text clearly indicate a connection with imperial palaces or buildings. The
glossary explains far more terms for a variety of types of architecture than just
magnificent buildings like shrines, towers, high terraces, and watchtowers.
The new types of architecture glossed include government office (si <F), jail
(yu 3k or lao & or lingyu [B[E), public gathering place (wa FL), posthouse
or inn (zhuan 1%), thatched cottage (ci 7K or lu J&), well, depository, barn,
and even outhouse (ce Jil). Therefore, as its interpretations of gong and shi
do not indicate any specific associations with palaces, the gongshi &= 2 in the
Shiming also represents buildings in a broader sense, denoting residences,
halls, chambers, and palaces. The “Shigongshi” section of the Shiming can
be defined as a text that collects from various sources of earlier periods
and glosses a wide range of architectural terminology, covering imperial,
government, public, and common buildings.

Comparing the terminology for the structural elements of a wood-
framed building glossed in the Erya and in the Shiming (see appendix 3),
one can understand more about the technological development of Chinese
wood-framed architecture from the pre-Qin to Han periods. For instance,
wu T8 for slanted braces on the beam structure appears not in the Erya but
in the Shiming. Supporting purlins and resting on one end of a beam, the
slanted braces functioned to strengthen the beam framework by forming a
triangular structure in combination with the upper purlin (and the short
posts under it) and the beam (intersecting the lower purlin). This powerful
structural component is called tuojiao FEMI (literally, “supporting foot”
or “cushion”) in the YZFS (see figure 1.1) and is common in the extant
buildings from the Five Dynasties (907-960) to the Yuan (1271-1368)
periods. The “Shigongshi” text indicates that such a functional element was
used in architecture at least as early as the late Han period, and thus the
wood-framed structure and building technology as a whole were already
quite advanced.

From the terms for bracketing in these two texts, one can also see a
rough process of evolution from the pre-Qin to Han periods, in which both
bracket arms and blocks gradually developed from their primitive forms.
The bracketing featured in the Erya is only a square timber (bian or ji)
immediately supporting the beam or purlin, installed between the beam or
purlin and the capital. Gong # is explained merely as a large timber and is
not glossed together with other bracketing elements (4ian or ji and er or jie).
There is no indication in the Erya that a gong, or a bian or ji, was structurally
connected with a block (er or jie). However, as glossed in the Shiming, a
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blocks at its two ends.''® At the same time, blocks are classified into two
distinct types: a large block on the capital (/« 1) and small blocks on the arms
(dou 21-). The combination of arms and blocks as an entire structure made it
possible for arms to pile up and form a multilayer bracketing structure that
functioned better in supporting a deeper eave and extending its supporting
width under a beam or a purlin. Such a multilayered bracketing structure
was supported by the large block at the bottom, which strengthened the
function of bracketing as a fulcrum between the weight of the eaves and
the loads of framework transmitted from the beam. This type of functional
bracketing structure became an essential structure in Chinese wood-framed
architecture from the Han period on.

As a separate category on architecture in a dictionary, the “Shigongshi”
of the Shiming is as important as the “Shigong” of the Erya in the history
of Chinese architectural writing. While the format of the Shuowen jiezi
dominates the compilations of dictionaries in later periods, the Shimings
continuation of the Erya’s compilation format made a difference to Chinese
literature in the domain of architecture. Starting with these texts, architecture
began to be treated as an independent subject.

Vivid Literary Representation of Architecture: The Han Rhapsodies

A unique writing genre in Chinese literature, the Hanfu X, or rhapsodies
in the Han-dynasty style, emerged during the Western Han period and
flourished during the Eastern Han and Three Kingdoms periods. A form of
rhymed prose written in refined language, Han rhapsodies frequently eulogize
historical and contemporary rulers’ deeds. Those deeds include construction
of magnificent palaces, grand-scale hunting parks and gardens, and capital
cities. As a consequence, historical architectural features, mainly of imperial
built environments, are represented vividly in the form of literature. These
works are collected in the sixth-century anthology Wenxuan S (Selections
of refined literature), compiled by Xiao Tong ##t (501-531)."” Among
many elegant works,'"® the two most famous pieces that are specifically
collected under the section on gongdian (palaces) are Wang Yanshous +
AEZF (ca. 124—ca. 148, courtesy name Wenkao %) “Lu Lingguangdian
fu” BEEEEN (Rhapsody on the Hall of Numinous Brilliance in Lu)
and the Three Kingdoms—period “Jingfudian fu” S&EIK (Rhapsody on
the Hall of Great Blessings), by He Yan {f[& (courtesy name Yongshu 7Kk
AX)." These two works feature extensive architectural terminology in their
elaborate descriptions of palatial buildings.
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While these are purely literary works filled with flowery language and
descriptions of architecture replete with romantic exaggeration, their value
for architectural literature is uncontested. They reflect the most striking
characteristics of the magnificent architecture, compounds, and capital
cities that are represented: their layout, structure, building elements,
and details. Let us look at a part of the “Lu Lingguangdian fu” as an
example:

TREEZ LML, BB MRS, BEEELUz s, i E
HMEREA), ZHEZELEE. SEPFMAHE. Flying beams,
arched and arced, pointing like rainbows/ raised aloft, great and
grand, soar and gather/ Layered bearing blocks are precipitously
piled, precariously positioned/curved bracket arms, bent and
bowed, are concatenated / Painted dwarf posts are thickly arrayed,
closely clustered / Bracing struts, like bifurcating branches, lean
at angles.'®

This rhapsody depicts the Hall of Numinous Brilliance built by Prince
Gong of Lu 78+, Liu Yu ZIER, the son of Emperor Jing 57F (r. 156
141 B.C.E.) of the Han in the district of Lu . As seen above, it contains
very specific terms for structural components, such as beams, struts, posts,
brackets, and blocks. Providing architectural details like these, rhapsodies
of the Han and Three Kingdoms periods convey precious information of
pre-Qin and Han architecture, especially in consideration of the dearth
of sources of the period devoted to architecture. Compared with pre-
Qin literary works that include references to architecture or architectural

"2l these rhapsodies describe architecture consistently over the

activities,
whole length of the piece. Although architectural descriptions are mixed
with praise of the virtues of rulers and nobles, architecture has virtually

become the focus of the writing.

Essays on the Tradition of Ritual Architecture

During the Eastern Han period, writings specifically discussing architectural
traditions emerged in association with the study of Confucian classics.
Probably the earliest such text known to date, Cai Yongs & (133-
192) Mingtang Yueling lun F35 FH %5 (A study of the Mingtang in the
“Yueling”)'** focuses its discussion on the architectural system of the Zhou-
dynasty Mingtang as reflected in the section “Yueling” (Ritual orders of
lunar months) in the Lji. With Confucian thought receiving exclusive
imperial promotion during the reign of Emperor Wu of the Western Han

a7



48

CHINESE ARCHITECTURE AND METAPHOR

dynasty, following the Zhou ritual systems became legitimized from this
point on. Rulers of later periods were at the forefront of the reconstruction
of the Zhou-dynasty Mingtang, the essential architectural representation
of the classical system. Over the course of time, the detailed structure and
form of the Zhou Mingtang had become unclear. Therefore, investigations
of the Zhou Mingtang became a political task in later periods. It was in this
context that works specifically studying the precise system of the classical
Mingtang structure came into being.

One of Cai’s arguments in his essay is that the Zhou Mingtang was
composed of nine chambers. He challenged the great commentator Zheng
Xuan, who, based on the Kaogongji of the Zhouli, had maintained that the
classical Mingtang included five chambers. Nonetheless, Cai’s study of the
Mingtang is conducted from the viewpoint of ritual contents, but there
is a significant difference between Cai’s work and other commentaries
on pre-Qin texts, including Zheng’s. Instead of scattered language about
architectural systems among the lines of commentaries on rituals, Cai’s
work treats a type of architecture (Mingtang) as the main subject of writing.
This new kind of literature—works on architectural subjects—significantly
influenced Chinese architectural writing in later times.

Architectural Literature from the Jin to the Tang

Following the new development of architectural writings during the Han
period, architectural literature from the Jin # (265-420) and the Northern
and Southern Dynasties (386-589) to the Sui (581-618) and the Tang
(618-907) periods both continued traditional practices and exhibited new
features. Lexical works such as Cui Bao's 857 (fl. 290-306) Gujinzhu 7%
¥ (Explanations of [terminology of] ancient and present times) and Zhang
Yi's 5848 (fl. 227-233) Guangya EHE (Extended literary exposition) have
a category for architecture: the duyi #{& (capitals and districts) category
or the shigong (glosses on architecture) section.'” The Wenxuan (Selections
of refined literature) anthology also classifies literary works into categories
and includes one for jingdu FUES (capital cities) and one for palaces.' In
addition, works treating built environments as a main subject of writing
emerged. Separate categories for architecture and individual architectural
entries were included in Sui and Tang official and unofficial reference books.
Studies of the classical Mingtang system persisted, but unlike in previous
scholarship, theoretical explorations of this tradition were integrated
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with actual imperial building practices. Official regulations pertaining to
buildings were also stipulated in Tang times.

Built Environments as a Main Subject of Writing

This new form of literature is found in works that record historical and
contemporary built environments at least during the Northern and
Southern Dynasties. In contrast to histories that mention architecture
incidentally, works like the Sanfu huangtu —HHz[E (Maps of the Three
Administrative Districts [of the Western Han])'” and Yang Xuanzhi’s %
#Z (d. ca. 555) Luoyang gielan ji 3% 5 EE D (A record of the Buddhist
monasteries in Luoyang)'? treat architecture as a main subject. The Luoyang
gielan ji details the architecture in Luoyang during the Northern Wei period
(386-534). The main purpose of this five-chapter work was to record the
Buddhist temples of Luoyang, but it also includes information on the city
of Luoyang, palaces, residences, gardens, and so on.

‘The Sanfu huangtu describes the imperial Qin and Western Han palaces,
capital cities, and gardens, such as Weiyang Palace RILET Shanglin Garden
EAK%E, and Kunming Lake EHHM. Government offices at the Western
Han capital Chang’an % (modern Xi’an) and Qin and Han urban life
and customs are also recorded. Imperial hunting parks and palaces as well as
the ritual architecture of the Zhou dynasty are often mentioned in the text
prior to the references to Han palaces. Clearly, Zhou imperial architecture
was treated as a classical tradition to be followed in imperial and official
building practices. Some extremely important principles as practiced in
imperial Qin-Han architecture are recorded. For example, in featuring
the compound of the Weiyang Palace, built by Emperor Gaodi &7 (r.
206-194 B.C.E.), the following principle is summarized: “E#E. HFE. &
. ZE RZIYE, PR, &G EMREREIGERY (The Green
Dragon, the White Tiger, the Scarlet Bird, and the Black Warrior, being
Four Spirits of Heaven, are to define the four directions, and a king builds
palaces, towers, and halls by following this law). Here, the Green Dragon,
White Tiger, Scarlet Bird, and Black Warrior (a tortoise-snake spirit)
represent, respectively, the eastern, western, southern, and northern groups
of the twenty-eight constellations, and they had been used to correspond
to the four cardinal directions since the pre-Qin period. This tradition was
observed in the Qin and Han imperial building designs, naming the eastern
halls, eastern watchtowers, and even tile ends used on them Green Dragon,
for example. In addition, this source often specifies the names of the wood
used to make particular building elements, which offers a useful reference for
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the selection of timber materials and corresponding architectural features in
the Qin and Han palaces. Regarding the front hall of the Weiyang Palace,
for instance, it states, “DAARREHZZRMRE, SCA 2 92417128 (Use magnolia to
make rafters for the double-layered roof, use beautifully veined ginkgo to
make beams and columns). In its description of the front hall of the Epang
Palace [ = of the Qin, it also specifies, “LAZREH 2532”12 (Use magnolia
to make beams). Timber materials are also mentioned in the record of the
Linchi Pond #fil that was sponsored by Emperor Zhao FH7F (r. 86-74
B.C.E.) of the Han: “J%i DASCRE Zufifs. /KFR 2576713 ([The emperor] then
ordered that boats be made from beautifully veined catalpa and rudders be
made from magnolia). From these records, magnolia seems to have been a
common building material. Compared with such light timber as catalpa,
which was used to build boats, magnolia along with ginkgo was used to make
important sturdy structural components. Ancient craftsmen must have had
adequate knowledge of the qualities of timber by Qin and Han times.

Theoretical Explorations of Tradition Integrated with Contemporary
Architectural Practice: Treatises on the Design of the Mingtang
Recovering the exact architectural form of the classical Mingtang was again
a political task for the learned society during this long period. In his essay
Mingtang zhidu lun PAEHIE 5 (A discussion of the Mingtang system),
the Northern Wei scholar Li Mi Z55% (484—515) offers a critical review of
previous scholarship on the classical Mingtang architectural system, including
Cai Yong’s study of it."”! Pointing out the differences between the records
of the Mingtang system in different pre-Qin sources, he argues against
both Zheng’s opinion of the five-chamber Mingtang and Cai’s proposal of
the nine-chamber Mingtang. He criticizes Han scholarship either as self-
contradictory or as unreasonable and “certainly not matching the principles
of construction” (=2 H A 1HEE).3? It is important to see that Li
was able to review previous scholarship from a viewpoint of construction
practice. Li reminds his peers that they should distinguish among textual
errors, incorrect commentaries, and the essence of the classics.

The awareness of history on the part of Han and Wei scholars began to
be integrated more actively with contemporary architectural practice during
the Sui dynasty. As an imperial architect in charge of the Construction
Bureau, Yuwen Kai F3C[& (555-612) is a main figure of his day who
explored architectural traditions in depth. Upon the imperial order to
construct the Mingtang as an aspect of “revival of classical systems,” he
presented to the court a document entitled Mingtang yibiao BAEHFR
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(Memorial of discussions of the Mingtang)."** He studied many classical
and early-period texts dealing with the type and function of the Mingtang
and offered a critical review of recorded Mingtang systems. He also
conducted a careful archaeological survey of the remaining Mingtang of the
Southern Dynasties in Jiankang (modern Nanjing), and this archaeological
material was used as important references both in his textual review and in
his examination of historical Mingtang drawings of different versions.'** He
displayed his comprehension of the classical Mingtang tradition in a variety
of media, including a drawing of his design and a wooden model, both of
which have been lost. The text does not include many measurements of the
design, as must have been displayed in his drawing and wood model.

The general principle of his work on the Mingtang tradition is claimed
as follows: “FUETIEME, 7K1 58, WIZERE. AESE, HERLIKR
75, "1 (Your subject searched far into the classics and commentaries,
sought and relied on the records of philosophers and histories, studied all the
varied opinions, summed them up, and made this [Mingtang] drawing. Its
form is represented in [a] wood [model]). Through a comprehensive study
of the textual tradition, a collection of firsthand materials, a summarization
of various ideas, and a combined format of presentation, Yuwen offered the
best treatise on architectural history in China before the Tang period.'*
Although the Mingtang yibiao was a work discussing a type of traditional
architecture, much of the approach was employed again when, approximately
five hundred years later, Li Jie compiled the YZFS.

With the interruption of warfare, Yuwen’s design for the Sui Mingtang
was not built, but the conscious effort to reconstruct classical traditions in
building practice that Yuwen made resonated into Tang times. Historical
texts record heated debates on the orthodox form of the Mingtang among
Tang court officials during the reigns of Emperor Gaozong & 5% (r. 650~
683) and Empress Wu Zetian B HIK (r. 684-690, during the Tang, and
690-705 during the Zhou f&). A lengthy imperial edict from the reign
of Gaozong gives the imperial design of the Mingtang for the purpose of
its construction in the capital (Chang’an)."”” This edict details the design
principles for all major building elements and their symbolic meanings on
the basis of the textual traditions in the classics and histories. It contains
information on the numbers and measurements of the structural elements,
from beams to bracketing.'*® It also includes many architectural terms widely
used in contemporary architectural practice, such as xiaung N (downward
cantilevers), shangang FAJ (upward cantilevers), ji #ff (brackets), liangong
ML (interconnected brackets), gian # (one-rafter-long beams), fangheng
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i1 (lateral tie beams), yangma 5% (corner beams), dalii KIE (great
eaves), and feiyanchuan et (flying eave rafters), many of which are
comparable to those in the YZFS. Their inclusion makes it an important
reference for understanding the architecture of the Tang, one of the heydays
of architecture in Chinese history, from which very few buildings survive.

Architectural Entries in Imperial and Unofficial Reference Works
Ofhcial reference works were compiled during the Wei and the Northern and
Southern Dynasties, but they are all lost, and the few remaining fragments
do not reveal whether these works dealt with architecture. Most of the Sui
and Tang official and unofficial reference works are well preserved, and they
often include a separate category for architecture, in which historical and
classical texts mentioning architecture are quoted under different entries.
These entries are set up either according to different architectural types or
based on the specific names of the buildings mentioned in the historical
texts.

The Sui-period imperially commissioned four-chapter Bianzhu #a¥k
(Plaited beads, or Brilliant literary words in pairs; preface datable to 611)'
includes a section entitled “Juchubu” JEEZHE (Category of architecture).
Both the establishment of an architectural category and its title were followed
faithfully in Tang and even Song reference works. In this section, passages
or verses drawn from the classics, literature, and miscellaneous writings
are presented under entries made up of a pair of names of buildings or a
pair of literary words on architecture that are literally identical or similar.
Such entries include Yifenglou Mingluandian #EE. IEERE; (The
Phoenix-Bearing Tower and The Mythical Bird-Crying Hall), Wansuidian
Qianqiumen # & . TFkFT (The Hall of Ten Thousand Years and
The Gate of a Thousand Autumns), baixinzhu meibualiang F10F%. 1
{632 (polished-cypress columns and blossoming-plum beams), and huashi
diaotang = . Jifi’E (painted chambers and carved halls).'

Exhibiting a new format of compilation, Tang-period reference works
feature architectural excerpts in entries on architectural types. The one-
hundred-chapter Yiwen leiju T (Categorized collection of books;
presented to the court in 624) is probably the first work to arrange texts
in this way: its architecture section (“Juchubu”) includes twenty entries in
which architecture is classified into twenty types.'*! The entries are arranged
in the following order: gong = (palace), que il (watchtower), tai Z (high
terrace), dian % (hall), fang 3 (residential district in the palace city), men
F3 (gate), lou 1 (tower), lu 18 (overhanging watchtower on city walls, often
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uncovered), guan #i (watchtower), tang & (residential hall), cheng 3 (city),
guan FE (guesthouse), zhaishe 75 (residence), ting BE (yard), tan $H (altar),
shi % (chamber), zhai 75 (study), /u J& (hut), and daolu FE# (road, in the
sense of its relationship to architectural construction). In contrast to these
general architectural types, various kinds of imperial architecture, such as
zongmiao 5EF (ancestral shrine), Mingtang, and piyong F¥ZE (a type of
Mingtang), are treated under their own entries in the category for rituals
(libu ¥33)."% A great number of historical texts are broadly extracted in
these sections from the classics, histories, and literary works. Under each
entry on architecture, the compilers first cite traditional records related to
the given type of architecture in the classics and histories and then quote
poems, rhapsodies, and other literary texts depicting architecture. The Yiwen
leiju’s classification of general architectural types and its arrangement of
traditional sources on architecture under individual types greatly influenced
the compilation format of reference works of contemporary and later
periods. This format persisted into the terminological section of the YZFS
as well.

In the thirty-chapter Chuxueji ¥1E25¢ (Notes of primary learning;
presented to the court in 727), fifteen architectural types are included under
the category “Juchu” (Architecture)."” Eight of the entries are the same as
those in the Yiwen leiju: “palace” (gong), “hall” (dian), “tower” (lou), “high
terrace” (tai), “residential hall” (tang), “study” (zhai), “door” (men), and
“road” (daolu). Seven categories are new: duyi = (capital and districts),
chengguo ¥ 5 (innerand outer cities), kucang 58 (government storehouse),
giangbi fEEE (wall), yuanyou %ii[E (imperial park and garden), yuanpu
(garden), and shi T (market). Probably for the first time in Chinese
literature, excerpts from classical texts mentioning imperial gardens and
hunting parks are collected in an independent category (here, the entry for
yuanyon). Moreover, in the Yiwen leiju, yuan [ (garden or land for growing
plants), pu [# (ground used for growing vegetables, flowers, or fruit), and
shi (market) are entries under chanyebu FEZEH] (category of production),'®
which indicates that the compilers did not regard these as architectural
compounds or anything associated with construction. Beginning with the
Chuxueji, such entries were moved to the architectural section. These new
formats became a tradition followed in later-period reference works, such
as the Taiping yulan VA, an “imperially inspected” encyclopedia
compiled in the early Northern Song.'®

In the thirty-chapter Baishi liutie shileiji [ K7~ i HEHEE (Categorized
collection of all things by Mr. Bai [Juyi] F /&%) [772-846]), the one-chapter
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section on architecture contains twenty-nine architectural types, including
jingdu 5 # (capital of the country) and yiju (1) (residences in the counties).
However, quite a few types of imperial architecture are treated in another
chapter, on the moral merits of the kings and emperors of previous periods.
Thus, classical texts on imperial architecture, including Mingtang, piyong,
yuanyou, lingtai F= (spirit terraces), chidao Ht178 (imperial roads), and
even gongdian (palaces), are treated separately from the general architectural
category.'“ This separate treatment of imperial architecture from that of
general architectural types was apparently a continuation of the compiling
system of the Yiwen leiju.

Despite the variations in entries for architectural types and in the order
of these entries, the Tang reference works extracted historical materials
on architecture from traditional texts and established architectural entries
according to architectural types. In collecting and treating architectural
materials from the classics, histories, literature (poems and rhapsodies),
lexical works, and miscellaneous writings, these reference works spurred
intensive preparatory work for the further arrangement and treatment of
classical architectural literature during the Northern Song period, both in the
imperial reference works and in the imperial Building Standards, the YZFS.

Imperial Regulation of Buildings: The Tang

Chinese rulers had a political concern to stipulate official rules for
construction at least during the third century. In an essay on the deeds
of previous kings and emperors, Emperor Yuan JT7F (r. 552-555) of the
Liang # (502-557) stated that such rules were made in the day of Cao Cao
E 1 (155-220), the founder of the Wei of the Three Kingdoms period: “ %
I IR A, S Ay 2 BRI B EEEY (When [he was] making
palaces and carrying out improvements in ritual implements, nothing was
made without setting out rules, all having embodied his thoughts [of the
norms]). Unfortunately, no details of Cao Cao’s rules for the making of
palatial buildings are mentioned, and it is even unclear whether these rules
were noted down and made available to the public. In history, imperial
building standards as official codes appeared during the Tang period.

The most important of all Tang architectural materials is a short
official document entitled Yingshanling %=#%% (Rules of construction
and repair), a code enacted during the Kaiyuan FAJC reign (713-741).
It clearly indicates the strict regulation of architectural types, structural
measurements, and architectural ornaments in association with the rank
of officials. The brief extant text included in an annotation of the Zang
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liudian JE758L (Six codes of the Tang; 735)'* and the short text collected
and cited in Song-Yuan works may be only a small part of the original
document.'"” Because of its great importance, the entire text cited in Song-
Yuan works is quoted here:

NEAUTES . AEmEMSEF. = EESE 55
AR, EmE MEAEE=MAE. Asllb A
e AMEEAMEE EWE MENSE =MW, I
BERM. REERUTES MER=MAZE FENE
w—EmR. FESENEEMOE. miam, LB AR
A, HEXEE MErRERE BERERME. EAL
TREANES ENEEEEBAR, BAREFS. N5
i = VYR, MSHEEZEAf. For all residences of princes and
dukes and those whose ranks are lower, double-layered bracket
arms and coffers are not allowed to be used. Residences of those
whose official ranks are above the third rank are not allowed to
surpass a five-bay, nine-rafter hip-gabled structure, and their
gatechouses are not allowed to surpass a three-bay, five-rafter
structure. Residences of those whose official ranks are of the fifth
and above are not allowed to surpass a five-bay, seven-rafter hip-
gabled structure, and their gatehouses are not allowed to surpass
a three-bay, two-rafter structure. Wu gates [J5[] generally are
still built [for residences of those whose ranks are of the fifth and
above]. Residences of those whose ranks are below the sixth and the
seventh are not allowed to surpass a three-bay, five-rafter structure,
and their gatehouses are not allowed to surpass a one-bay, two-
rafter structure. Those who are not consultants-in-ordinary'°
are not allowed to build “axle-center” residences [chouxinshe i
45,5 and [their residences are not allowed to] have installed
decorations of overhanging fish, tile beasts, and refined beams.
For those [having] residential houses of their grandfather, even
though all the descendants are granted a hereditary rank [as a
recognition of the services of the grandfather], let them live in the
old residences. Neither residences of those whose ranks are under
princes and dukes nor those of commoners are allowed to have
a pavilion tower overlooking other inhabitants’ houses. Houses
built by commoners are not allowed to exceed three bays and four
rafters, and decorations are never allowed.
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This document shows, for the first time in Chinese architectural
literature, that almost every aspect of the Chinese architectural system was
associated with the status of the building’s owner. Of an earlier period, the
Kaogongji preserves an architectural hierarchy in which the dimensions for a
prince’s city were smaller than those for the king’s palace city. Other pre-Qin
texts also include passages reflecting a hierarchical regulation of colors used
in architecture (such as red for a king, dark colors for commoners). In the
Yingshanling, it is clear that a hierarchical architectural system also applied
to architectural types, structures, and even particular elements. For the first
time, bracket arms are clearly related to social status. The chonggong ik
(double-layered arms) were not allowed to appear in low-ranking officials’
residential halls. This is of profound importance to an understanding of
Chinese architecture. Our knowledge of Chinese wood-framed architecture
is thus increased and we can clearly see that the complexity of brackets,
such as whether they are made with a single-layered arm or double-layered
arms, how many layers of protruding arms they have, whether or not more
complicated elements like cantilevers are used, is a matter of the grade of
the building and of the social status of the owner (see figure 1.2, illustrated
bracketing from the YZFS, in which double-layered cross arms are installed
on the first and second layers of protruding arms under the eaves, and the
double-layered cross arms support tie beams that connect neighboring
bracket sets longitudinally).

It is also the first time that we are told specifically how many bays a
building has and how many rafters are used in a section of a wood frame,
thus indicating that the number of purlins in a frame is significant for the
status of the building. In other words, the size of a building and the space
formed by its frame are also associated with social status. Architecturally,
they are also a matter of the grade of a building. For instance, within the
same social status, the residential hall and the gatehouse have different
stipulated sizes and structures. Meanwhile, certain types of architecture
and elements are permitted only for buildings for relatively high-ranking
officials. For example, coffers (zaojing #F), a striking interior decorative
element, are allowed only for princes and dukes and, from the context, thus
for those whose ranks are above the first and the second. All residences for
officials of any rank are allowed to have a hip-gable roof (shaliangtou 5 /i
58, a gable roof at the top and a hip roof at the bottom) at most, excluding
the hip roof (four-slope roof, or si'e IH[#]), which is the highest grade of
roof types in all times. In addition, a wu gate (F5F)—likely referring
to wutoumen J59AF (wutou gate)—was not allowed in the buildings of
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those ranking below the sixth and seventh levels. The wurou gate was used
as an entrance structure in the residences of middle and high-ranking
officials. It is included in the category of minor carpentry in the YZFS,
which, nevertheless, does not define it or specify to what cases the wutou
gate applied."” Wurou refers to the decorated upper part of the doorposts
of the gate (figure 1.7 lef?).

Moreover, decorative features, including tile decorations and
elaborately shaped structural elements, also related to the social
hierarchical system. Roof decorations like suspended fish (xuanyu £ )
and walking beasts (washou FLER), along with curved beams (ruliang #.
%), were allowed only for houses of court officials whose ranks were of
the fifth or higher. Houses of ordinary people could not have decoration.
Suspended fish and other roof decorations are illustrated in the YZFS,
where suspended fish are termed chuiyu T (figure 1.7 right). It is
helpful then to understand that, in the YZFS, decorations like these,
along with finely shaped beams—called yueliang H 4 (crescent beams)—

FIGURE 1.7. (Left) YZFS illustration of a wutou gate (juan 32:2b); (right) YZFS illustration of suspended fish
(top) and seaweed as roof decorations (juan 32:9b)
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and columns, using the juansha %% (entasis treatment) technique, are
limited to official buildings or in the residential halls of ranked officials.
This makes sense because the YZFS was an imperial treatise that set forth
standards for official architecture. Nevertheless, the YZFS contains almost
no clear statements regulating the usage of certain structural methods or
elements in connection with social status. In this aspect, the Yingshanling
becomes particularly important in Chinese architectural literature because
of its clarification of the association between many aspects of architecture
and social classification.

Short as it is, the Yingshanling deserves a unique place in Chinese
architectural writings. It not only complements the YZFS in the discourse
on the social status of architectural systems but is also important to the study
of the YZFS from a technical point of view. The Tang and Song dynasties
are close to each other historically, and from the Yingshanling, one can see
the influence of Tang building technology upon Song architecture. The
architectural structures of the two periods are similar in terms of structural
types, elements, and terminology. The double-layered arms (chonggong),
coffers (zaojing), hip-gable roofs (shaliangtou), wu(tou) gates, suspended
fish (xuanyu), and walking beasts (washou), as well as the “X-bay Y-rafter”
structure (X jian Y jia XfEYZ, as a way to describe the type of frame), are
all perpetuated in the building methods and terminology of the YZFS. In
fact, the YZFS cites the Yingshanling for the building technology of the
shaliangtou construction." The term ruliang .2 in the Yingshanling most
likely was a generic term for any curved, finished beam, which is different
from the rufu FLHk (two-rafter beam) in the YZFS. A rufit is a type of mingfu
Bk (exposed beam) that is finished, and according to the illustrations in
the YZFS and most extant Song buildings, a rufi is usually shaped as a
crescent beam. The terms ruliang and chouxinshe il [»% (which has no exact
equivalent in the YZFS) serve as examples of the changes of architectural
terminology and technology from the Tang to the Song dynasties.

In general, pre-Song architectural literature evolved from incidental
mentions to a specialized category in historical and literary writings,
and then to works specifically concerned with historical architectural
compounds and classical ritual architecture. Accompanying an increasing
awareness of history and tradition was the integration of that awareness
into contemporary architectural practice. As architectural practice became
increasingly sophisticated, architectural technology must have improved as
well. Improved technology resulted in turn in greater construction activity
involving patrons of all social statuses, who might build using a variety
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of architectural methods. At the same time, awareness of the historical
tradition, focused on ritual, strengthened the tendency of the imperial courts
to regulate social status, which would also be represented in architecture,
including the residential halls of people of different social rankings. This
social background, together with developments in architectural practice and
technology, contributed to the emergence by the Tang dynasty of imperial
architectural regulations; this was the Tang’s legacy to the Song.
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From the Mujing to the Yingzao Fashi
The Rise of Building Manuals and the Construction of
Architectural Knowledge

It would be impossible to replace a dynasty’s established practice
[and set a dynasty’s new rules] without superb knowledge of
architecture GEB B =8 25, = ERT— R BHR).
Li Jie, “Jin xinxiu Yingzao fashi xu™*

Writing a constructive, comprehensive architectural manual and setting
a dynasty’s building standards, Li Jie was fully aware of the challenge of
sufficient architectural knowledge. He stressed that possessing adequate
knowledge of architecture was critical for accomplishing such a task. Indeed,
although official rules for construction pertinent to social classification had
been promulgated in Tang times, technical architectural knowledge had
never been summarized in writing before the tenth century.

Traditionally, practical building knowledge was transmitted from
teacher to disciple orally, often secretly, and this secrecy partly created a
diversity of technical methods in use by different groups of craftsmen and
in different regions. In the process of Chinese architectural technologies
undergoing such an extensive development through to the end of the Tang
period, there might have arisen an increased need for an authoritative guide
to proper building methods. Experienced master craftsmen might have
intended their written summaries of practical building methods to provide
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artisans and builders in different areas with a standard to follow in their
work. Organizing such knowledge and writing it down, however, would
not have been an easy task, requiring both a rich experience in building
practice and an adequate level of literacy. For common craftsmen lacking
adequate education, it would have been difficult to record effectively the
building technologies they knew or invented. For those who were literate,
for instance scholars concerned with architecture, the challenge would
have been an adequate technical knowledge of architecture. These factors
probably account for the long absence of technology-oriented treatises on
architecture in Chinese history.

Ending this lapse in the late tenth century was the three-chapter Mujing
R#& (Timberwork manual), an unofficial building manual that nonetheless
affected Northern Song construction practices significantly. More than one
hundred years later, the dynasty produced comprehensive official building
standards in the form of a large-scale architectural monograph, namely the
YZFS. The rise of technical building manuals during the Song period is an
important development in the architectural literature of China. With the
appearance of these manuals, written architectural knowledge began to be
circulated among the public, available to craftsmen, officials, and scholars.
It is important to look at how the knowledge of building technology was
preserved in these manuals and what this written knowledge meant to
society.

The Mujing and Its Impact upon Northern Song
Building Practice

The Authorship: Craftsman or Scholar?

From the Northern Song period onward, authorship of the Mujing has
been attributed to Yu Hao Tif (also written as Wi or FHIE; fl. 965—
989),” who was said to be a famous, highly experienced, very skilled master
craftsman (both a designer and a superintendent of construction projects,
known as a duliaojiang #ELHT) during the early Northern Song period.
Northern Song accounts state that he actively took part in important
construction projects in the Northern Song capital Bianliang {7 (modern
Kaifeng F%f) during the reign of Emperor Taizong (r. 976-997).> When
Taizong patronized the construction of the wooden pagoda of the Kaibao
Monastery BAEFSF (built in 989), Yu was the designer and took charge
of the construction. In addition, Northern Song accounts refer to Yu as
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a Zhejiang Wil (craftsman from Zhejiang) or Zhedong jiangren W= [T
A (craftsman from eastern Zhejiang).* An account records that Yu offered
private advice to the craftsman building a wooden pagoda at Hangzhou under
the patronage of Qian Chu $5{fl (r. 947-978), the last ruler of the Wuyue
kingdom (904-978).> It is not clear in this account whether Yu was formerly
a subject of Wuyue, but such is likely considering the dates of this event and
his activities in Bianliang.® Yu’s affiliation with the Wuyue kingdom was
suggested in post-Song texts.” Therefore, Yu was probably a master craftsman
of the Wuyue before he continued his practice and became famous in the
Song capital. There is no clear record indicating that Yu was an official of
the imperial Song Directorate of Construction, although we know that he
played a leading role in the official building practice of the capital. Indeed,
the Mujing includes building methods specifically for imperial palaces (& -
denoting the precincts of palaces), as discussed and shown in the text quoted
below. But it is not clear if the palaces mentioned in this text were associated
with Song imperial architecture or with that of the Wuyue.

It is of much interest that many Northern Song scholars wrote or took
it as a pleasure to talk about Yu Hao and his Mujing. These scholars include
Yang Yi 51 (974-1020), in his oral account Yang Wengong tanyuan 15C
N#96 (Record of Yang Wengong’s [Yang Yi] talks);® Ouyang Xiu EX[5
& (1007-1072), in his Guitianlu B H#% (Record of returning to fields, ca.
1067); Shen Kuo ¥#E (1031-1095), in his Mengxi bitan 2% %% (Brush
talks at Dream Creek, 1086-1093); and monk-scholar Wenying B304 (fl.
eleventh century), in his Yubu ginghua %7555 ([Contemporary] stories
excerpted from corpora at Yuhu, 1078). It is important to note that when
the statesman and scholar Shen Kuo wrote about the Mujing, he said, “Some
say it was written by Yu Hao” (BUZ= W% FT#5E).° So the authorship was in
doubt even at that time. In modern scholarship, Xia Nai E & (1910—ca.
1985) suggested that the Mujing was likely a work by an anonymous author
but attributed to Yu Hao because of the renown of his technical skills; and Yu
Hao might have been illiterate.'’ If so, it is possible that someone literate—
a scholar—wrote for Yu Hao, taking down his oral account of practical
building methods. It would thus represent an instance of cooperation between
craftsmen and scholars. Since many Northern Song scholars were interested
in Yu Hao and his Mujing, there occurs the possibility that learned society
beginning in the tenth century became greatly concerned about practical
matters like architecture. Whether such communication and cooperation
between scholars and architectural professionals indeed emerged then and,
if so, how much they interacted will be revealed as we look at the technical
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contents of the Mujing and the YZFS in connection with their significance
for all of society.

The Content of the Mujing

Most of the contents of the manual have been lost. The surviving text is a
short passage preserved in Shen Kuo’s Mengxi bitan."' It may not reflect the
original text precisely but is presumably an excerpt or summary."> Although
it is a fragment and might be secondhand material, it is a very important
reference in the development of Chinese architectural technology from
the Tang down to the early Northern Song. It demonstrates a conception
of architectural modules, which places its practice in a position between
traditional architectural systems (from the Kzogongji) and the more advanced
system of architectural standardization represented by the YZFS. Moreover,
no matter whether this treatise was written during the early Song or the late
Five Dynasties period, the architectural methods set forth in this manual
represent the transmission of architectural technology from the Tang to the
tenth century.

The importance of this unofficial manual lies also in its influence on
contemporary architectural practice. Mid—Northern Song accounts state
that the Mujing was a prevalent text from the early Song period until
the 1060s, a span of some one hundred years.”® This extended influence
is important in studying Chinese architectural history and improving our
knowledge of Song architecture. Because of its importance, the bulk of the
surviving text is quoted below:

NLNEE=4 ( (F) £8): BRU LA LS #HLULEA
o, A TS, NLREHMA, AIEm&R, DAk (F)
ZEUVMRZENR, BMm=R7A, AIEEE (BEREE? )
H, Pz by, BETR, AlfdEREE TR, AR
(E) &, HR—L—R ABENRATZHE DUEK
e B BEEE. Beha., BRER, F B=5%.
BRI DU A e Itz %5 T 57, Buildings have three
modular units ([original annotation] fen as falling tone): The
[main] crossbeam and what is above it belong to the upper unit;
what is above ground [except for the beam structure] belongs
to the middle unit; the stairs belong to the lower unit. In all
circumstances, the length of the [main] crossbeam governs the
height of the ridge purlin, and the ratio between them leads
to a progressive increase or decrease in the height of the ridge

63



64

CHINESE ARCHITECTURE AND METAPHOR

purlin. If a [main] crossbeam is eight ¢/i long and a ridge purlin of
three-and-a-half-chi in height is used, it is then the case in which
a small residential hall [#ing B&] follows the principle of a larger
residential hall [tang %] (or is the method for residential halls
[tingtang FE5]?). These are called [the principle of ] the upper unit.
The dimensions of [eave] columns determine the dimensions of
the base of a hall, and based on the relationship between them,
[measurements of the base] increase or decrease by degrees. For
example, if a column is eleven ¢hi [high], a platform will be four
and a half /i [high]. As for bearing brackets and rafters, all have
their fixed methods [like the case of the base]. [All these] are called
[the principle of]] the middle unit. For stairs, there are three kinds:
steep, intermediate, and gentle. In palaces, these gradients are based
upon [a unit derived from] the imperial carriage . . . This is [the
principle of ] the lower unit.'®

The text states that a building has three féz 73 (modular units): those
above beams—that is, beams, purlins, and framework—belong to the upper
unit (_4973); those above the ground—platform, columns, brackets, and
rafters—belong to the middle unit (f47); and the stairs attached to the
platform belong to the lower unit ('F47)."” Each modular unit deals with the
relationship between measurements of two elements (or two parts) belonging
to the same unit. In the upper unit, the length of the main beam determines
the height of the ridge purlin (j ). This principle is consistent with the juzhe
Z2YT (raise and break) method in the YZFS. In this method, the height of the
ridge purlin must be determined first, by the length of the main crossbeam
basically, and then heights of other purlins can be determined in order to
make the break line of the roof. In the Mujing, the relationship between
these two structural elements—main beam and ridge purlin—is defined as a
ratio of 3.5 (height of ridge purlin) to 8 (length of the beam), that is, 1:2.28.
Modern scholarship suggests that this ratio—1:2.28—represents the upper
unit,'® which I think is incorrect. The text associates this ratio with a special
case in which “a smaller residential hall follows the principle of a larger hall”
(BE3LED), or specifically with the “method for residential halls” (EE% %),
regardless of the variation in the text."” This association indicates that the
ratio was not a universal proportion applicable to all beam structures. The text
does not clarify a concrete or fixed ratio between measurements of the main
beam and the ridge purlin but merely gives an example of that proportional
relationship in a special situation of beam structures. Even if such a “fixed”
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ratio were given in the text, it would be applicable for determining the
height of the ridge purlin only, but not for determining dimensions of all
other elements on the beam structure. For instance, this ratio would not
exist between the length of the main crossbeam and heights of any other
purlin; nor would it work for determining other measurements of the beam
structure, such as the diameters of all purlins, lengths, and widths of other
supporting components (inverted V-shaped braces, for example). Therefore,
the ratio of the length of the main beam and the height of the ridge purlin
cannot serve as a module for the entire upper unit. It would make more
sense if we consider that the length of the main crossbeam served as the
module. A proportional relationship between the dimension of the main
beam and that of one element (ridge purlin, for instance) must be different
from the proportion of the dimension of the main beam and that of another
element (intermediate purlin, for example). However, all these proportions
must be based on the length of the main crossbeam.

In the middle unit, the measurement of the principal columns (ying 1)
determines that of the platform of a hall (tangji 5 %5). However, the ratio
of the dimensions (most likely, heights) of them that is defined here, 4.5
(platform) to 11 (column), or 1:2.44, is certainly not a universal proportion
for the entire middle unit.?® This is because the text continues to state,
“Even for supporting brackets [chenggong 2 HE], rafters [shuaijue 1E14], and
other elements, there are always fixed methods [dingfa 7E%] [to determine
their dimensions]. These [also] belong to the middle unit.”*! Clearly, the
proportional relationship between platform and column (1:2.44) does not
apply to smaller elements such as bracket arms, blocks, and rafters. Instead,
the “fixed methods” here must designate a few ratios of the dimensions of
these smaller elements and the dimensions of the column. Again, these “fixed
methods” or ratios are not elaborated in the text. As a technical manual
tailored to craftsmen in their building practices, these “fixed methods” were
necessarily explained, if not elaborated. Probably we should not assume that
the author (Yu Hao or someone else) might have deemed it unnecessary to
detail each of these “fixed methods” since they would have been understood;
if that had been the case, why would he have told readers such basic aspects
as the definitions of the three basic units, which also would have been readily
understood? It is more likely that these “fixed methods” were omitted in the
excerpt Shen Kuo selected from the Mujing text. In any case, one thing is
clear: all these “fixed methods” must depend upon the measurement of the
principal column, just as the upper unit must be based upon the length of
the principal beam.
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The last part of the text, which explains the lower unit, classifies the
gradients of stairs into three kinds: steep, medium, and gentle. Without
mentioning details of these gradients in general building practice, the text
elaborates upon them in the construction of imperial palaces. As the text
shows, these gradients were measured by how the imperial sedan chair
was raised to ascend the stairs. The arm length and shoulder height of the
leading and trailing bearers of the sedan chair were involved in measuring
these gradients.” Modern scholars have tried to deduce these three gradients
(ratios of the height and length of stairs) in the text, and their deductions
diverge.”” At any rate, the principle of determining the gradients of stairs
by the way the bearers hold the imperial carriage would not be efficient in
designing and constructing the stairs. It might be useful for examining the
gradients of built stairs.

More practical, efficient methods for building stairs are given in
the YZFS. The descriptions of both the system of stonework and that of
brickwork in this treatise include principles of making stairs (“zao tadao zhi
zhi” & B8 2 ), in which gradients are clearly indicated. The gradient of
stone stairs is slightly different from that of brick stairs, but each has only one
kind of gradient instead of three. For instance, the method for stone stairs
is given as “BE[E = — RIF B, R~ BE— 7% (On each occasion
that a stair is one ¢/ high, make two steps. Each step is five cun tall and one
chi wide). Because one chi X is equal to ten cun ~f, the gradient is thus
straightforwardly 1:2. Compared with the three kinds of gradients in the
Mujing, the standard, single gradient in the YZFS clearly indicates the change
in the system for building stairs from the early to the late Northern Song
periods. The indirect, inefficient way of determining the ratios of the height
and length of the ramp (stairs) during the Mujing period had been replaced

2]

by a straightforward, “designer-and-builder-friendly,” efficient, and unified
method. The unification of these gradients may also have been one of the
aspects of central control over building practices.

In the Mujing, the three units did not seem to possess a coherent relation
to one another. The upper unit, which was based on the length of the main
crossbeam, was fit only for the framework; elements within this unit were
not determined by the dimensions of the columns. Likewise, the dimension
of the main beam did not determine any elements within the middle unit
(columns, walls, doors, and windows), those on top of the columns (brackets,
eaves, and rafters), and those under the columns (platform). There is no
unifying modular unit available for all parts and all elements. Unlike the
Mujing's multimodular system, a unified modular system derived from a
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standard timber element was set out in the YZFS. This unified module was
called the cai #7: a section of a bracket arm in which the ratio of its height
and width was 3:2. This module works not only for bracketing, columns,
windows and doors, eaves and rafters, but also for beams, purlins, and
the entire timber frame. Since a section of a bracket arm consists of two
dimensions, width and height (sometimes termed “length” in the YZFS),
the cai module is virtually a two-dimensional modular system. When it is
used to measure heights, czi means the height of the section of a bracket
arm; similarly, in measuring widths, czi means the width of the section of a
bracket arm. In addition, in order to measure smaller elements or designate
a tiny measurement, the width of a ca7 was divided into ten portions, each
termed fén; correspondingly, the height of a cai then became fifteen fen.

Comparing the modular systems in the two manuals, we see that the
cai module possesses advantages over the Mujing's modules. It is more
precise and more convenient for measuring architectural elements and
parts. In the Mujing, all “fixed methods” in the middle unit are based on
the height of the column, meaning that those smaller elements, including
brackets, which are composed of so many very small timber elements, are
determined by larger elements. Architecturally, this is less reasonable than
the reverse, with larger elements determined by smaller elements, like the
cai of the YZFS. In fully developed modular systems like the one recorded
in the YZFS and in the Qing-period imperial building manual Gongcheng
zuofa L2015 (Construction methods, 1734), it is a basic principle that
the module comes from a measurement of a relatively smaller architectural
element, for instance the c47 in the YZFS or the width of a bracket arm (£}
[1) in the Gongcheng zuofa. Although Qing-period building modules also
included a module derived from the height of a column, such a “large”
module was designed for those common, minor (/Nz) buildings that
had no bracketing in them. All ornate buildings (K={), including those
common buildings that had bracketing, used the width of a bracket arm
as the unifying module for all parts of the building. The advantage of such
a module system lies in the efficiency with which larger elements can be
accurately measured, since their measurements simply equal multiples of
the module (for instance, 1M [module], 3M, 20M, and so on). In contrast,
with a larger module, some measurements of a smaller element, such as
the curvature of the lower part of a block, which is very tiny, could not be
measured efficiently because it would have to be a very small fraction of the
module (and often an irrational number, such as one-seventh, one-ninth, or
even one-fiftieth of the module).
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Although the “basic units” in the Mujing are a primary modular system
and different from the unifying modular system represented in the YZFS,” the
modular conception recorded in this unofficial tenth-century building manual
is significant. Modern scholarship on Chinese architecture has suggested that
a standard architectural module emerged during the mid-Tang period. This
suggestion is based on a survey of the main structural components of extant
Tang buildings. Nevertheless, there is no textual evidence to date, and the
group of surviving Tang buildings available for measurement data is rather
limited. A recovered Dunhuang document that is believed to date from either
the late Five Dynasties or early Northern Song periods, which includes a list of
building materials, is probably the earliest extant text suggesting the existence
of a standard architectural module (figures 2.1, 2.2).%¢ In this document, the
measurements of almost all architectural elements possess a special feature in
that they contain only two of the three dimensions: (1) the measurements for
the men'e fangzi F1%77 ¥ (lintel above the door) include chang = (length)
and kuo [i# (width or height) only, with information about the third dimension
missing; (2) all other elements are described only in terms of length (chang)
and jing 1€ (diameter), no matter if the section of such elements is round or
not. This descriptive feature of architectural measurements was most likely
due to a fixed ratio in practice, in other words a standard modular system
characterized by a conventional ratio of the two dimensions in a section of
an element—most likely a bracket arm. As in the YZFS, the section of a
bracket arm is used as a standard module, in which the ratio between its
height and its width is 3:2. With such a fixed ratio or module widely accepted
by architect-craftsmen and builders, the two dimensions of the section of an
element would have been clearly determinable if the diameter of a round
timber was known; likewise, the third measurement (width or height) of
an element of a square section would have been easily determined. Thus, by
the late Five Dynasties or early Northern Song periods, which is Yu Hao’s
time, a standard architectural module relating to a fixed ratio of the two
dimensions of an element was already in use. The Mujing clearly indicates the
application of modular units, although these “units” did not yet constitute a
unifying, standard modular system. The Mujing’s modular units represented
a transitional stage of module systems from a primitive, multimodular level
to the mature, unifying one as seen in the YZFS.

The value of the Mujing in Chinese architectural literature is not limited
to its clear indication of a primitive modular system. Significantly, this text is
probably the earliest-known instance of Chinese architectural writing clearly
indicating a classification of frame types during the late tenth century. Its
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FIGURE 2.1. Dunhuang document containing a list and measurements of the building materials for a grotto
wood eave (collected at Kyushu University, Japan) (after Feng Jiren, “Riben Jiuzhou Daxue cang Dunhuang
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FIGURE 2.2. Proposed reconstruction of the grotto eave as described in the Dunhuang document collected at
Kyushu University (after Feng Jiren, “Riben Jiuzhou Daxue cang Dunhuang wenshu suo ji kuyan de fuyuan
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mention of a “method for residential halls” (or method for residential halls of
a mixed class) indicates that there were other types of frames as well. Extant
Tang-period wood-framed buildings demonstrate a clear differentiation
between two types of beam structure: tingtang BE% (residential halls) and
diange F%TE (tower-type halls).”” The YZFS also includes these two main
types of beam structure, and in the YZFS, the division between these types
is distinct. In terms of architectural grade, tingrang is inferior to diange, and
accordingly different ratios of the height of ridge purlin and the length of the
main beam apply to the two types: roughly 1:4 for a residential hall and 1:3 for
a tower-type hall.”® The ratio illustrated in the Mujing is, nevertheless, 1:2.28.
Because it is larger (higher) than both types in the YZFS, modern scholars
have suggested scribal errors.?? However, this larger ratio, in association with
a steeper roof than that indicated by the imperial Song manual, might instead
reflect the actual technology and style of architecture during the late Five
Dynasties and early Song periods. Extant buildings of this period do indeed
reveal that some residential halls were built with a higher grade than they
were supposed to have; the frames of these halls are of a mixture of the tower
type and residential-hall type, and the gradients of the roofs in these halls
were usually greater than 1:4.%°

Considering that a mixture of the two types of frames was indeed a
characteristic of the architecture of the Five Dynasties and early Song periods,
both of the Mujing's variant texts “HIl FE A5 th” and “HII FEE 5 1” could have
made sense at the time. The latter would mean “[that] then [is the] method

for residential halls,”!

and thus the text would indicate the contemporary
phenomenon in which a residential hall could be built with a taller roof than
its grade. In the former phrase, fz {7 is a verb that could mean “follow [the rule
of],” and thus the phrase means that #ing B (smaller residential hall) follows
the method for tang & (larger residential hall). Although the discourse in the
YZFS on the major carpentry system uses the term zingtang for residential
halls, as opposed to the tower-hall type (diange E:),%* we see a more careful
division of building types in its discourse on the tile system. In describing the
methods of building ridges, the YZFS classifies buildings into seven types,
corresponding to seven grades of buildings: immediately next to the first
grade, diange, are tangwu & and tingwu BEE, not tingtang. Moreover, the
method for tingwu reads as follows: “BEE: F[H. HEHTEFERE, EHFREE
B W& (For those ting halls that have the same number of bays and rafters
as do zang, [the height of] their main ridges should be two layers less than
the ridges of zang). Following this sentence, an annotation reads as follows:
“fR[FIEE” (The remaining aspects [of ridges] follow the methods for tang).
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Likewise, under the method for the fourth grade of buildings, gate-tower
halls F9# &, an annotation reads as follows: “H =~ 548 FE"3 (Its height
cannot be more than [that of] #ing). Apparently, although tingtang was a
generic term for residential halls during the Northern Song period, #ing
and #ang were nonetheless two different types of halls and #ing was inferior
to tang. That is to say, ting and tang corresponded to “small residential
hall” and “large residential hall,” respectively.?> This could also have been
the case during the late Five Dynasties period, so the Mujing text “HIJJEE
%547 is not necessarily erroneous, as modern scholars have claimed. In
any case, the text indicates that during the tenth century it was a common
phenomenon for a residential hall to be built with a taller roof than expected
from its designated grade. It could be the case that residential halls generally
were made in greater grades, or that a smaller residential hall, termed zing,
was often designed to follow the principles of larger residential halls, zang.
This point improves our understanding of Five Dynasties and early-Song
architecture.

The So-Called Hundred-Year Impact of the Mujing on Song Practice
According to Song accounts, the Mujing building methods were widely
accepted and followed in architectural practice until the mid—Northern
Song period. In his Guitianlu, which relates anecdotes of the court and
matters that official historiographers did not record, the eminent scholar
Ouyang Xiu comments on Yu Hao’s skills and his Mujing:

HFLUK, RL—AME. ESAKRIELHBH A% A

(RZEY =%, 17741, 36 Since [the foundation of] our state,
[Yu Hao has been] simply the only figure among builders. To
this day, all builders follow the methods of Master Carpenter Yu.
There is a three-chapter 7imberwork Manual [written by him],
extant.

Ouyang’s claim that the text was in use in the “present day” (£%) is
very important for understanding the duration of the Mujing’s impact
on Song architectural practice. His preface is dated to the fourth year of
the Zhiping /5T period (1067) under the reign of Emperor Yingzong
HL5% (r. 1063—1067). The latest date mentioned in the anecdotes of this
text is the second year of the Zhiping period (1065).” Qing scholars
suggested that the contents of the Guitianlu were Ouyang’s notes jotted
down from time to time (*F-IFEFT).** Song accounts suggest that when
Ouyang presented this work to Emperor Shenzong 7% (1048-1085,
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r. 1067-1085), he revised some of the contents that he had recorded earlier
and also added to the work additional anecdotes.”® Thus, it is difficult
to date precisely the “present day” of the text. Nevertheless, in the text a
record of an anecdote concerning Emperor Renzong {=5% (r. 1023-1063)

includes the following language: “{Z77#]. 24 EAE 7 SHEHEHEL
FLEH”4 (At the time when Renzong ascended the throne, he ordered that
His Majesty (the present emperor) be made crown prince, and [he] ordered
the Imperial Secretariat to call scholars to draft an imperial edict [to that
effect]). Clearly, the “present emperor” refers to Yingzong. Moreover,
another anecdote recorded in this work relates the following: “BI&iHH
BREE, ERMBNLESR - TSR, ERERILE, M+H4E
M ABHFE 1 (Our state has existed for more than one hundred years, and
there has never been a reign title that was used for more than nine years
... In the ninth year of the Jiayou %t [1056—1064], [the reign title] was
changed to Zhiping 76°F- [1064—-1067]. Only the Tiansheng KE [1023—
1032] reign lasted a full nine years, and yet in its tenth year [1032], [the
title] was changed to Mingdao BH%& [1032-1033]). In this passage, the
date of Ouyang’s writing is clearly several years after 1060—one hundred
years after the foundation of the Song. Because Ouyang did not mention
the case of the Xining BE %= reign (1068-1077) under Shenzong, which also
lasted more than nine years, we know for certain that Ouyang wrote this
note in the 1060s, or no later than the early 1070s.

In particular, the anecdote that immediately follows the above account
about Yu Hao’s Mujing also includes the following: “BIEAZ il FIHIFE L5
aimEar. HELK, BEARmar#E, #=A"2 (Itis the system of our
state that the drafter of imperial decrees must first take an examination and,
after that, can be appointed. Since our state was founded, there have been,
for a hundred years, only three people who were appointed without taking
an examination). Again, bainian - (one hundred years) indicates the date
of writing to be around the 1060s. Based on these facts, it is most likely
that Ouyang recorded most of the anecdotes, including the one about Yu
Hao, during the 1060s. That is to say, Ouyang’s comments on this technical
manual could reflect its actual influence on Song architecture through the
1060s, or at a conservative estimate, from the 1050s to the 1060s.

Some twenty to thirty years later (1086—-1093), Shen Kuo, who included
excerpts from the Mujing in his work the Mengxi bitan, made the following
comments:
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gt AR T, smhmgE. B (RE) 21H. REAE
Tz, INRITZ—2t | ¥ Builders in recent years have
become much more precise and skillful [than formerly]. The old
Timberwork Manual has basically fallen out of use. There is hardly
anybody [capable of | writing a new one. [To write such a work is]

truly an outstanding achievement for skilled craftsmen!*

This account suggests that this “old 7imberwork Manual” indeed had been
“used” (F})—consulted in one way or another—by Song builders before
Shen’s time. How the Song architectural professionals “used” it deserves
further discussion. Here, according to Song records, after an exceptionally
long period of “use,” the Mujing had lost its influence by the late eleventh
century. If we place the composition of the Mujing at the time of Yu Hao,
about 950-980, then the duration of the Mujing’s influence spanned nearly
one hundred years.

However, considering the great gap, despite some similarities, between
the overall building technologies as recorded in the Mujing and those in the
YZFS, it is not proper to equate the Mujing's methods with the entire first
hundred years of Northern Song building practice. Nor is it appropriate to
treat the Mujing’s technologies as the totality of Northern Song building
technologies from 960 to the 1060s. The primitive stage of modular systems
in the Mujing, as mentioned above, did not even reflect the reality that
a more comprehensive modular system had already been in practice at
least since the Five Dynasties period, if not since the Tang period. Even in
remote regions like the Dunhuang area, builders used a far more complex
module to construct wood-framed grotto eaves. These modular systems
were all superior to that of the Mujing and identical to that of the YZFS.
It is therefore doubtful that the primitive modular system in the Mujing
influenced building practice as long as and as much as it was said to do.
It is hard to imagine that even one hundred years later Song builders still
“all followed the methods” that it laid out without improving the building
technologies and employing newly developed methods. It is also unlikely
that Song builders were unaware of the existence of the more advanced
modular system that had long been applied to their architectural legacy—
Tang and Five-Dynasties buildings. Then what was happening during this
“hundred years” of building practice?
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Written Architectural Knowledge: The Ideal of Professionals and
Literati

I argue that the Mujing's impact on Northern Song building practice, to
a great extent, lies in its rarity as a technical treatise in the long history of
Chinese architecture. After the Kaogongji, no early technical treatises on
architecture were passed on to the Song other than the Mujing, which was
written either at the end of the Five Dynasties period or immediately after the
establishment of the Song. As mentioned, most craftsmen lacked sufficient
schooling to be able to write about the techniques that they had acquired
from practical experience. In such a context, the Mujing, whether it was
composed by a master craftsman (Yu Hao or a contemporary) himself or by
a scholar writing for him, was unprecedented. For the first time in Chinese
history, a text offered elaborate technical methods for wood-framed building
systems that were highly practical and could be applied to the actual design
and construction of individual structures. In other words, it was exactly
what common builders had been longing for in their professional practice.
They needed a useful manual as a standard to guide them in improving their
practices. This manual was thus well received and, beyond that, esteemed
as a “classic of timberwork” by Northern Song craftsmen. Although they
themselves must have been creating new, better methods as Song architectural
technology developed, they nonetheless treated the Mujing as an essential
reference. During those one hundred years of practice, the degree to which
craftsmen depended on the Mujing standard was reduced, and this process
must have occurred much sooner than after one hundred years. Evidence
from extant Song structures of this period shows us a more developed building
system than that in the Mujing. Yet even as the Mujing methods became less
and less practical, the manual remained an icon of its kind and continued to
be respected and consulted by Song craftsmen. Even if they employed newer
methods in actual construction practice, they would nevertheless claim that
their designs “followed” or were enlightened by “following” or “using” the
theories laid out in the Mujing.

As also mentioned, Song scholars too paid great respect to this building
manual. Such respect is expressed by their enthusiastic comments on Yu
Hao’s skills and on the Mujing, from Ouyang Xiu’s “simply the only figure
among builders” (R.Z— AT E) to Shen Kuo’s evaluation of the Mujing
as “an outstanding achievement for skilled craftsmen” (R L2 —3€). More
important, Song literati rejoiced in drawing associations between especially
esteemed building designs and the principles contained in the Mujing. For
example, in his Luoyang mingyuan ji 1&F5#4EE0 (Record of celebrated
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gardens in Luoyang, ca. 1087), Li Gefei Z#%7F (l. 1080s) offers praise
in commenting on the wood-framed hall in “Master Liu’s garden” (£ X

)

HEEE, FIEEE TAR., B8 (RE) EH R2HE
o LTS ROBSIRSL, HUEE AN E T S A
IEEAEE S, ” The size (height) of the Hall of Coolness and the
structural system are exactly appropriate and delightful, suiting
people’s needs. Someone who knows the Zimberwork Manual
saw this structure and said, “In recent years all buildings that are
constructed are made of an imposing height, and that is why they
are inconvenient to live in and easily destroyed. Only this hall
precisely conforms to the standard building principles [as in the
Mujing].”

Li Gefei’s piece was written almost at the same time as Shen Kuo
judged the Mujing to be no longer useful. Clearly, until a new compilation
of updated building technologies like the later YZFS was available to
society, Song scholars like Li Gefei still regarded the Mujing as the most
authoritative source and the most important standard for judging and
assessing architectural designs as good or bad. The continuing influence of
the Mujing among the literati is strikingly apparent.

It is because Song architectural professionals and literati alike were
fanatical in their veneration of the Mujing classic that its influence on
building practices extended so far beyond its relevance. A thorough,
skillful compilation of architectural knowledge had become an ideal of
both craftsmen and the literati. Realizing the “hundred-year” duration
of the Mujing's impact on Song construction practice is important for
understanding the social effect of written practical knowledge in medieval
China.

It is significant that the YZFS was in progress precisely around the time
when the Mujing had completely fallen out of use, both in reality and in
terms of the rhetoric surrounding it. From the Mujing to the YZFS, practical
architectural knowledge was organized more systematically and on a greater
scale, and it became widespread throughout society. Bearing witness to the
brilliance of technical architectural treatises in Song times, both the Mujing
and the YZFS are more culturally informative than merely practical.
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Northern Song Official Writings on Architecture before
the YZFS: Intellectual Preparation for the Production of
State Building Standards

Completed at the beginning of the twelfth century, the YZFS was partly
the outcome of active construction practice under a steadily advancing
economy during the Song. It synthesized proven practical methods within
the tradition as well as improvements and developments over nearly one
hundred and forty years. It also emanated from the ceaseless exploration of
the architectural tradition. Many contemporary official writings had laid a
significant foundation for the organization and study of the textual tradition
on architecture in the YZFS. They provided an important intellectual
preparation for the production of an imperial architectural treatise and
state building standards in which the practical and classical traditions
were fused.

Pictorial Studies of Traditional Ritual Architecture: The Sanlitu and the
Song Revival of the Classics

From the beginning of the Song dynasty onward, Confucian scholars began
their active exploration of architectural traditions in the classics. Their
explorations were directly associated with the political and ritual demands
of the Song emperors, who strongly promoted classical ritual systems. In
962, shortly after the foundation of the Song, Nie Chongyi #5%% (fl. 956
962) presented to the court the twenty-chapter Xinding Sanlitu 7€ =18
(Newly examined illustrations [of the ritual systems] in the Zhouli, the
Yili, and the Liji), in which he examines the three classics and illustrations
of various ritual objects. He devotes one chapter, entitled “Gongshitu” = =
(Pictures of palaces), to the architecture in these classics on ritual.® The
compilation of this Sanlitu was undertaken initially by order of Emperor
Shizong 5% (r. 954-959) of the Later Zhou /& (951-960), the regime
that Nie had served. As the Northern Song official Dou Yan T {f# (ca. tenth
to early eleventh centuries) wrote in his preface to this book,* both the Later
Zhou and Song courts, beginning with Emperor Taizu, who took power
from the former, made it a point of their political and ritual agendas to restore
and reinstate the rites of their forefathers of the classical Xia and Shang, an
ancient period historically characterized by virtue, power, and wisdom. Since
many forms and ritual objects of the classical system had been erroneously
transmitted and were hence confusing during and after the Five Dynasties
period, the emperors intended to establish official standards for rituals and
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issue them to the entire nation.”” As part of this effort, the classical system of
Zhou ritual architecture, developed from the systems of the Xia and Shang,
was studied and illustrated by Nie.

The section on architecture includes fourteen illustrations, each
furnished with quotations from the original ritual texts, historical
commentaries, and Nie’s discussions of them. The first three pictures
illustrate the three most important architectural systems related to classical
rituals as recorded in these classics (including the “Jiangren” section of the
Kaogongji that was added to the Zhouli). They are: (1) the Mingtang of the
Zhou, the most important structure in ritual ceremonies; (2) the system
relating to the palaces and private residences of the king and his empresses
(EEH); (3) the system for the king’s city (£3%) (figures 2.3 and 2.4). In
the accompanying text, Nie discusses details of the Zhou design of these
buildings by referring to commentaries on the classics by great Han and
Tang commentators. The other illustrations in this architectural section
concern the system of administrative districts on all levels subordinated to
the kings capital, the system of districts on all levels subordinated to a local
capital, as well as the system of ditches and roads in the districts outside
the suburbs of a capital city. These pictures illustrate the relationship in the
scale of cities, districts, and buildings to the distinctive hierarchical system
based in ancient rituals. All these represent the Zhou system except for the
final picture, which illustrates the Qin-period Mingtang as reflected in
the “Yueling” H% (Monthly [ritual] orders) of the Liji. By specifying the
change in the Mingtang system from the Zhou to the Qin, and by placing
this illustration at the end of this architectural section,*® Nie intended to
distinguish the authentic Zhou ritual system from that of any characterized
by modifications made during later periods, even if the modified system had
been added to the classics during the Han period. This reveals a remarkable
aspect of the Song revival of classical rituals: priority was given to the Zhou
system over that of the Qin-Han period.

In compiling his Sanlitu, Nie searched for and collected several versions
of old illustrations of ritual objects that had been made by scholars from the
Eastern Han to the Tang period,® very few of which are preserved today.”® He
examined and compared these old images and the classics and scrupulously
made new illustrations himself, taking great pains to create accurate images
that he believed followed the classics faithfully.’' The faithfulness of Nie’s
illustrations to classical ritual architecture was nevertheless a matter of
how he perceived the Zhou palaces, ritual architecture, and cities. In the
illustrations of the 1175 edition,” the buildings are depicted in combined
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FIGURE 2.4. Classical system of the king’'s city in
Nie Chongyi, Xinding Sanlitu
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architectural styles from the archaic to the
post—Northern Dynasties (386—581) periods.
The rather simple three-bay, single-eave, hip-
roofed halls and city-gate towers, and the
straight-line eaves and roofs in some of these
buildings, as well as the lack of bracketing
under all the eaves, are reminiscent of the
Zhou and Han styles. But the large-size tile
decoration of owl-headed fish tails all facing
one another, and the many curved eaves and
roofs generally also represent a style used
after the Northern Wei period. As shown by
all the towers in the illustration of the king’s
city, the curvature of the eaves and roofs is so
remarkable that even the main ridges bend
upward at the two ends. Such a high degree
of curvature is a style common in Tang-Song
buildings. These combined architectural styles
may be associated with the various versions of
illustrations of classical rituals by scholars of
different historical periods since the late Han.
Although he must have sincerely intended to
illustrate and reconstruct the Zhou palaces,
when Nie reproduced these images he, like
previous scholars, added to his illustrations a
more or less characteristic contemporary style
that was more familiar to him.

The pictorial work that Nie performed
in his Sanlitu illustrates specific architectural
systems of classical Zhou palaces and
compounds according to classical ritual texts.
In illustrating the architectural systems, he
was illustrating, in particular, the layout of a
compound and its composition of structures
whose data could be found in or deduced from
texts. As for the period style and appearances
of individual buildings, Nie had to rely on
the comprehensive knowledge at his disposal
beyond his Confucian scholarship and his



FROM THE MUJING TO THE YINGZAO FASHI

judgment of the accuracy of previous illustrations that he consulted. The
kind of illustrations Nie drew differed from those Li Jie would draw in
compiling the YZFS, which entailed illustrating contemporary architectural
technology, elements, details, and decorative arts. Asan official of the imperial
Directorate of Construction with abundant experience in supervising
imperial projects, Li knew more about what he was illustrating than Nie
did. Thus Li was better able to provide authentic images than Nie.

Nonetheless, Nie’s pictorial study of classical architecture is a landmark
in the history of Chinese architectural literature. In this work, all previous
pictorial studies of ritual architecture recorded in the classics are synthesized
in a superior manner. His illustrations of Zhou palaces, the Mingtang, and
the king’s city, along with his comments on the classical ritual texts, were
highly influential over time and were often cited, referred to, discussed,
and debated by Song literati and subsequent scholars. Nie’s work raised the
curtain on the Song revival of architectural classics that came into being after
the old social order and traditional patriarchal values faced abandonment at
the end of the Five Dynasties. Beginning with Nie, Song scholars continued
to study the classical systems of the Mingtang and other ritual architecture,
consistently with the intention of promoting classical rituals.”> Within this
tradition of Song scholarship, Li Jie began his discourse on state building
standards by heavily quoting classical texts, including the Zhouli, the Liji,
and the Yi/i, and setting them down as orthodox theoretical foundations for
his compilation of the YZFS.

The Taiping Yulan's Terminology Sections and Format: Imperial
Compilations of Encyclopedias and Literature

During the early Northern Song, Emperors Taizong and Zhenzong H 7%
(r. 998-1022) sponsored official compilations of several famous, massive
book projects dealing with classics and historical literature in order to
declare to the whole nation that the Song dynasty vigorously promoted civil
administration. One of these book projects was the Zaiping yulan T
 (Imperially inspected encyclopedia of the Taiping [Xingguo] [JX~-8l
] era [976-984]), a compilation of imperial reference works sponsored by
Taizong in 977, the second year of his reign. As Song sources say, Taizong
promoted culture and education while discontinuing promotion of military
development (xinwen zhige {EL1EX) at a time of peace in the Song
empire.”® Intent on collecting classic works from the whole nation, Taizong
ordered the compilation of a better-organized and more systematic all-
inclusive reference work (leishu $835) than had previously been available.”
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Completed in 983, the Taiping yulan was a thousand-chapter encyclopedic
work of a scale unprecedented in China. The compilers consulted imperial
reference works from earlier dynasties, broadly drew material from the classics,
histories, philosophical and literary works, and classified them into fifty-five
categories and more than forty-five hundred entries. These categories and
entries covered all aspects of nature, life, and society.*®

Twenty-five chapters of the 7Zaiping yulan, belonging to the eighth
category “Juchubu” (Category of architecture), are devoted specifically to
architecture.”” Corresponding to this work’s basic aim, the architectural
section comprises as many as ninety entries (and five subentries), organized by
means of a meticulous division according to various types of architecture and
architectural accessories, structural components, and building materials as well
as classical concepts of architectural space (see appendix 4). The wide range
of architectural types includes palaces, residences, cities, streets, and public
buildings, as well as gardens, and so on. Various buildings are distinguished
carefully from one another according to their practical functions or the subtle
meanings of their names (such as di &% [mansion] and i &f [residence of a
high officiall; /u J& [hut], tusu FE#% [flat hut], and an J& [round hut]; wei
[ [side gate in a palace], gui B [small gate with a round top and square
bottom], he & [small gate or chamber in a palace], ge f [small pavilion], y:
# [small room connected to a pavilion], and 2 [ [gate or small chamber in
a palace]). Such a meticulous distinction between entries is seen also in those
on architectural elements and accessories, such as jie [& (stairs), bi [E€ (stairs
of imperial palaces), and chi #& (vacant space on the stairs of a hall).

The Taiping yulan’s broad treatment of architectural terminology is
unprecedented. Its range is broader than any individual architectural section of
the Erya, the Shiming, and the official Sui and Tang reference works including
the Yiwen leiju, which has twenty entries on architecture.”® Unlike previous
reference works that had treated only architectural types, the Zaiping yulan
also dealt with specific structural elements and architectural decorations, such
as zhuo T (short post on beams), jie 5 (block), ji It (bracket), zaojing #H:
(coffer), zhichu BT (footing), pushou $ & (door knocker), and chiwei BEFE
(owl-headed fish tail [tile decoration]). The inclusion of these technical terms
in a reference work was an important development in Chinese architectural
literature. Although the Erya and the Shiming had treated terminology related
to structural components, all the Sui and Tang reference works left it out,
and only with the 7ziping yulan did scholars writing about architecture begin
to pay attention to technically oriented terms. As Chinese wood-framed
architecture became increasingly sophisticated, more and more technical terms
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rapidly came into being. Without adequate recognition of their significance,
these terms very possibly would have ended up being transmitted only
orally from teacher to disciple, with no textual record, and, consequently,
getting lost, becoming obscure or misunderstood, leaving later generations
unable to recognize what structural elements or methods they represented.
The Taiping yulan’s compilers established individual entries not only for
major structural components like columns, beams, and purlins but also for
smaller structural elements such as bracketing (jie and ji). Although they
were scholars and not experienced architects, they gave careful attention
to historical literary sources detailing structural components in difficul,
specific terminology.

In most entries, wide-ranging historical texts on the type of architecture
or architectural element corresponding to the entry are quoted and, in most
cases, arranged in the order of their periods of completion. As mentioned,
the compilers extracted, in conformity with emperors instructions,
materials broadly from all kinds of writings. Thus, the architectural excerpts
included in this work are rich, hailing not only from the classics but also
from histories, literature, and philosophical and lexical works. The literary
texts comprise various types of works, in particular a significant amount of
miscellaneous writings and scholars’ notes, such as the Han gongdian shu
#E =G (Document on palaces of the Han), the Sanfu gongdian ming
ZHHE % (Names of the palaces in the three administrative districts
[of the Western Han]), the Jin gongge ji & = PEIiC (Record of palaces and
pavilions of the Jin), the Louguan benji #EI A5 (Main record of towers
and pavilions), and the Gongque ji = it (Record of palaces and towers).
Many of these texts are not preserved today. Moreover, historical texts on
architecture were collected not only from major histories but also from
minor histories, such as the Zhaoshu #%5 (Book on [the history of] the
Zhao [304-351]). The number of architectural texts under an entry is thus
often enormous.

For instance, the entry for yuanyou %[l (imperial hunting parks
and gardens) alone is an entire chapter long,” providing more extensively
than before classical and historical texts on the royal hunting parks and
imperial gardens of the pre-Qin, Han, and Northern and Southern
Dynasties periods. In table 1, I take as examples the first few entries in this
architectural section, which are on gong (palace), shi % (palace), dian [
(hall), tang & (residential hall), lou 1 (tower), tai Z (high terrace), and que
i (watchtower), respectively, to show the great amount of historical texts
collected under a single entry in the Zaiping yulan.
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TABLE 1. Numbers of Historical Texts Quoted in the Entries for Selected Building Types
in the Taiping Yulan

Entries Number of sources quoted
and citations

gong & (palace) 51 sources, 82 citations

shi %= (palace) 40 sources, 67 citations

dian B (hall) 36 sources, 64 citations

tang i (residential hall) 32 sources, 39 citations

(with tanghuang =%
[underground chamber] included)

Jou 1 (tower) 38 sources, 47 citations
tai 2 (high terrace) 70 sources, 152 citations
gue B (watchtower) 17 sources, 22 citations

It is important to note that in the Zaiping yulan, the historical texts
under each entry are arranged by title. Moreover, each source begins on a new
line; in the case of multiple quotations from the same source, each quotation
also starts on a new line (figure 2.5).%° This format is entirely different from
that used in most books, including commentaries and encyclopedias, in
which citations of historical texts were mixed together or separated at most
by a space between the two citations (figure 2.6). Obviously, by listing each
historical text on a new line, the presentation of historical texts became much
clearer and easier to read, thus easier to distinguish one source from another.
It is significant that such a format was followed in the terminological sections
of the YZFS (figure 2.7).

Among surviving pre-Song texts, such a format is seen also in the
allegedly Tang-period hand-copied fragments of an earlier reference work
found in Dunhuang, which has been identified as the imperial Northern Qi
J67F (550-577) reference book Xiuwendian yulan 1& X FZHIEE (A book for
the emperor’s inspection compiled at the Hall of Promoting Culture and
Education; completed 572, now lost) or a reference book of the Liang %
(502-557) dynasty (figure 2.8).%" It is unclear if the format of these fragments
represents the original, but unless the copyists of these fragments have been
incorrectly identified, such a format would have been in use at least during the
Tang period. In making full use of the resources from earlier official reference
works, the compilers of the Tziping yulan certainly consulted the Xiuwendian
yulan.®* Modern scholars have suggested similarities between the two works,
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FIGURE 2.5. Song-period hand-copied Taiping yulan (juan
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of certain entries, and the contents of many
citations of historical texts.® Taking these
that of the Xiuwendian yulan. Whether or

not Tang-period official reference books
used such a format,* the Zaiping yulan, as

the first imperial Song encyclopedic work,

the Taiping yulan format faithfully preserved
rigidly adopted this format, leaving for

points into consideration, it is possible that

including an identical number of categories
classified (fifty-five), stylistic rules, the layouts

later compilations an authoritative, official
The Taiping yulan is an entirely different

precedent.

FIGURE 2.7. Format of the terminology section of

the YZFS (juan 1:4b)
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FIGURE 2.8. Tang-period hand-copied fragment of an earlier reference work found in Dunhuang (after
Shanghai Guji Chubanshe, Fa cang Dunhuang xiyu wenxian, v. 15, color plate no. 6 and p. 135)

work from the YZFS, but what the compilers of the Zaiping yulan did in
their work is identical to what Li Jie would do in the terminology sections
of his YZFS. Li provides, respectively, nine and forty-eight entries in the
“Kanxiang” and the “Zongshi” sections, and cites classical texts related to the
architectural terms corresponding to each entry. As a practical, specialized
manual rather than a reference book, the YZFS deals mostly with technical
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terms. In addition, it is very selective about historical texts on architecture,
quoting only the most important ones. Nevertheless, the 7ziping yulan’s
treatment of a broad range of architectural terminology making extensive
use of historical texts, its establishment of individual entries both for major
structural components and for small ones, such as bracketing elements, and
its particular format of presenting historical texts all must have inspired Li
Jie in his compilation of the YZFS.

Screening Traditional Sources on Architecture: The Erya Shu

In contrast to the Zaiping yulan’s all-inclusive use of historical texts on
architecture, the Erya shu fiHEHT (Commentaries on the Erya), compiled
by order of Emperor Zhenzong in 999, specifically selected from among
the main classical and early-period texts related to architecture. In their
commentaries on the architectural terms glossed in the “Shigong” section of
the Erya, the compilers—Xing Bing /il & (932-1010) and other officials—
reveal a predisposition toward certain classics and early-period texts in their
discussions of the Erya terms. As Xing writes in his preface to the work, they
based their examination of the Erya on Confucian classics while preferring
the great Eastern Jin scholar Guo Pu’s commentaries on the classics to those
of scholars from the Han and other periods (% ZH W DIACEE £ 5%,
HEATRR, RILLRAT (FEE) %53).° In keeping with such a principle of
compilation, the compilers were very selective in choosing traditional texts
for their work: they confined themselves mainly to essential classical texts
and significant early-period sources. The traditional texts on architecture
cited in the commentaries on the “Shigong” of the Erya shu thus represent
those the compilers had carefully screened from among the most important
sources. Many of these architectural texts were preserved in the terminology
section of the YZFS.

As an example, let us compare the classical texts quoted by the YZFS
and by the Erya shu for the terms gong and shi (palace, dwelling, or chamber)
(see appendix 5). We can see that nine of the total eleven traditional texts
quoted in the YZFS were quoted in the Erya shu (and the Taiping yulan as
well), allowing for some variation in the wording and lengths of the excerpts
drawn from the originals. Except for the Liji text, all six of the other texts
quoted in the Erya shu are identical to those quoted in the YZFS, allowing
for some variations in the quotations. Five of these six texts had also been
collected in the 7aiping yulan, but considering the huge amount of historical
texts cited in the entry for gong or that for shi (at least forty sources and
sixty-seven excerpts each) in the Zaiping yulan, the mere handful of seven
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quotations in the Erya shu represents a selection of the most important
classical texts and the major early-period lexical texts.

In addition, while the proportion of lexical texts to other traditional
texts in the Zaiping yulan is quite low, the Erya shu and YZFS both reference
relatively many early-period lexical texts; in the case of the historical texts for
gong and shi, lexical texts constitute roughly one-half in both works. As the
title “Zongshi” of the terminology section of the YZFS indicates, its purpose is
to explain the meanings of those forty-eight terms, and thus Li Jie frequently
uses dictionaries as his sources. The Erya shu is a commentary on the classical
Erya dictionary and, compiled under a very selective criterion for traditional
texts, also makes good use of significant lexical sources. Although not every
text cited in the Erya shu is preserved in the YZFS, the Erya shu’s careful
choice of traditional texts on architecture must have been a useful reference
for Li Jie and the late Northern Song Directorate of Construction.

An example of how Li Jie benefited from the Erya shu’s commentaries
in his investigation and employment of classical texts is his treatment of Guo
Pu’s commentaries on the Erya relating to gong. In the YZFS, only Guo’s
commentaries are mentioned in the quotations of the Erya. In relation to
the sentences “TH LR Z IR (the northwestern corner [of the inside of
a chamber] is called wulou) and “FILHEFE 2= (the northeastern corner
is called y7), Guo pointed to the classical sources (the Shijing and the Liji)
of wulou and yi, respectively, but left their meanings unexplained.®® Thus,
inasmuch as the “Zongshi” section of the YZFS was meant to explain the
meanings of architectural terms through historical texts, what would be
the point of Li’s simply retaining Guos “HFRFE” (its meanings are
unknown) comments without adding any explanations offered by other
commentators, which were indeed available? As has been mentioned, Guo’s
commentaries on the Erya were regarded as the best of all by the compilers
of the Erya shu and were thus given strong preference over scholarship on
that work from other periods. The compilers provided the relevant early-
period commentaries on these mentioned classical texts, pointing out that
Guo disagreed with them because they were not well founded.®” Xing and
his co-compilers” investigation of why Guo did not agree with those earlier
Erya commentaries must have helped their successors studying the Erya
and other classics understand the context of Guo’s commentaries on the
Erya’s architectural terminology. When Li Jie read Emperor Zhenzong’s
commissioned Erya shu, he too must have referred to Xing’s comments on
those historical commentaries and thus been convinced of the reasonableness
of Guo’s criticism of them. This accounts for why Li also retained Guo’s
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notes while leaving the meanings of those terms as “unknown” in his
glossary of architectural terminology.

From the 7aiping yulan to the “Shigong” section of the Erya shu, the
corpus of traditional architectural sources was further refined and reduced
to a more compact yet effective body. Although Li Jie did not expressly
indicate that he drew great inspiration from the Erya shu, this official early
Song classical commentary was, after the Tziping yulan, another prerequisite
for the treatment of traditional architectural literature in the terminology
section of the YZFS.

Official Manuals on Geomantic Practice: The Dili Xinshu

Since the time of Emperor Taizu, the Northern Song court not only engaged
in setting official standards for ritual practice, which included classical ritual
architecture, but also compiled official histories and literary anthologies,
among them architectural texts. As a part of collecting and compiling
traditional literature and, more important, defining standards for various
aspects of social life, the dynasty engaged in preserving earlier geomantic
theories. On the basis of these traditional theories, the court established
official standards for contemporary geomantic practice in the construction
of buildings and tombs.

From the Tang to the Song periods, geomancy was extremely popular
at all levels of society, from emperors, to officials, to commoners. As early
as the reign of Taizu, the Ministry of Celestial Phenomena (Sitianjian 7]
KES) had compiled the Qiankun baodian 523 & H (Treasured book on
the universe), a geomantic manual developed primarily from an early-Tang
imperial geomantic book that had been influential in geomantic practice
for over three centuries.’® The Qiankun baodian comprised 450 essays, 30
of which specifically treated dili #1¥, the geographical features of a place
or site chosen for the construction of a building or tomb. Beginning in the
early Jingyou %4 (1034-1038) period, this work underwent a series of
collations and revisions by order of Emperor Renzong, and based on this, a
book of thirty essays specifically dedicated to the geomantic arts related to
dili was compiled, which the emperor entitled Dili xinshu H1FHE (New
book on [the geomantic arts for] geographical features of sites). In 1051,
Renzong again ordered the correction of errors in this new book, and after
twenty-one years of revision and recompilation, the corrected Dili xinshu was
presented to Emperor Shenzong by Wang Zhu F% (997, d. after 1071). It
was subsequently distributed all over the empire.®” It was apparently of great
significance for the Northern Song court to create an authoritative official
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standard for practical geomantic methods that correlated traditional theories
with those fit for contemporary times. We must note that at almost the same
time this treatise was completed (1071), Shenzong ordered the compilation
of another official standard, the initial YZFS intended to strengthen central
control of building practices.”

In compiling this new Dilixinshu, the authors made full use of the resources
of the imperial libraries that had been established by Taizu and consulted
classical and contemporary geomantic works. From their understanding of
the essence of geomantic theories, the authors classified practical geomantic
methods into different categories and arranged them in order of importance.
This work is structured in two parts: twenty essays on dishi 125 (geographical
aspects) precede ten essays on zangshi ZE 5 (burial aspects); also included is
one chapter of illustrations on the geographical features of mountain ridges
and plains.” The dishi essays generally treat theories and methods of geomancy
related to basic construction technologies, such as leveling and determining
directions, and also deal with the geographical features of cities, forts,
government offices, inns for couriers, marketplaces, and dwellings, as well as
streets and lanes. The zangshi pieces treat geomantic methods and constraints
related to the construction and measurements of tombs, tomb passageways,
and burial fields. Involving choices of a construction site and its surrounding
setting, principles of the direction and the positioning of a building or
tomb, and geomantically specific measurements of buildings, tombs, and
compounds, these geomantic methods were part of the architectural theories
of Song China.

In the preface, the imperial scholars refer to the documented observations
of auspicious and ominous signs by the sages at construction sites before
building palaces and residential districts.”* Thus, this book relates the
contemporary demands of geomancy in building and tomb practice to the
epic deeds of the glorious, virtuous, and powerful rulers of early China. As
these compilers claimed, the purpose of compiling this official geomantic
book was to manifest the imperial virtue of following the sages’ practice and
taking good care of the people by providing them with ways of avoiding
misfortune and enjoying wealth and longevity.”? Indeed, the geomantic
methods set forth in this work significantly influenced building and tomb-
construction practice of Northern Song society. For instance, the entire
process of constructing the imperial Northern Song mausoleums, from tomb
siting to the measurements of tumuli and underground chambers, wholly
followed the geomantic theories and practical methods included in the Dili
xinshu.”*
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The importance of this work as an official
architectural treatise of medieval China
lies also in its inclusion of the fundamental
technologies for all types of construction:
orientation (based on the four directions)
and leveling. At the very beginning of the
book are three essays that discuss these most
important building technologies, namely:
sifang dingwei 975 FE (i (orientation to the
four directions), riying quzheng HFZEUIE
(correctly determining the directions with
the aid of shadows), and shuidi dingping 7K
15 (finding level with the aid of the
water-holding level instrument). Here, the
authors first quote important classical texts
that mention these technologies (both the
Confucian classics and other early classical
texts). Some of these classical texts are identical
to those quoted in the YZFS, such as the
Kaogongji texts in the Zhouli.” The authors
of the Dili xinshu then provide practical
building methods based in large part on these
traditional theories. One of these traditional,
yet practical, methods is the shuidi (dingping)
ZKH(%E F-) technology of leveling, in which
craftsmen use the water-level instrument to
obtain level at a construction site. Another
is the technology of orientation, guzheng HX
1 (correctly determining the directions),
in which the instruments rugui or dugui
12 (tool for measuring the length of a
shadow) and biaonie %% (gnomon) are
used to observe shadows. Another significant
technology relates to determining the cardinal
directions by observing the North Star. These
technologies were unlikely to have been
illustrated by the Song compilers, but Jin-

period scholars added proper illustrations to
this work (figure 2.9).7
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FIGURE 2.9. Jin-period illustrations of early-period
leveling technologies as recorded in the Dili xinshu:
(left) tugui for measuring the length of a shadow;
(right) method of using water-level instrument for
determining level
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These technologies apparently originated in the pre-Qin period,
as recorded in the jiangren section of the Kaogongji. As mentioned, in
the beginning section of the YZFS, Li Jie also treats these fundamental
technologies, stating clearly that he documented these practical technologies
of orientation and leveling by following the Kaogongji and referring to
other classics. Although the YZFS provided a more comprehensive system
of the fundamental building technologies for orientation and leveling than
did the Dili xinshu (see figures 1.3 and 1.4), the combination of those
technologies recorded in both works represents a complete package of those
technologies and their variations during different periods of Northern Song
building practice. Considering that the Dili xinshu was compiled during
the years 1051-1071 and based on the previous official compilations and
revisions (such as the Qiankun baodian of the Emperor Taizu’s time), these
variations suggest that the official building standards as given in the YZFS
were produced in some respects by absorbing and adjusting the methods of
previous practice and in official documentation. Having treated fundamental
building technologies connected with official geomantic standards at least
thirty years before the YZFS was completed, the Dili xinshu represented an
important precedent especially in relation to the YZFS’s systems of moats
and fortifications (haozhai H3E).

Official Manuals on Military Arts: The Wujing Zongyao's Sections on
Cities and Defense Structures
In addition to the official geomantic book, Emperor Renzong also sponsored
the compilation and issue of an official manual on the military, the Wijing
zongyao BASHEEL (Essentials of the military, 1044). This book records and,
in many places, illustrates traditional and contemporary military systems, the
practical arts of war (tactics and strategies), deployment of troops, military
regulations, weapons and gunpowder formulae, geographical features of
frontiers, and historical object lessons, as well as relevant astronomical and
meteorological factors. The purpose of this compilation, as indicated in
its preface by Renzong, was to provide high-ranking officers with a useful
reference on essential military theories.”” As part of the military strategies,
methods of attacking and defending a city and of pitching camp are recorded,
in which some fundamental building technologies such as leveling and
practical methods of constructing a city are also treated.

In a section on shuigong 7KIX (attacking [an enemy’s city or camp] with
water), the compilers briefly summarize several object-lesson battles and stress
that a proper use of topographical advantages is essential to the application
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of the water-attack art. The compilers thus instruct that the first thing to do
before considering the water-attack method is to set up a shuiping (water-
level instrument) to survey the heights of the terrain involved:

JAWANESP: A5 SRS HIEIE—. HAEBKT. BEET. A
AJFHz A, 78 All waters gain their power depending upon the
topography of the terrain . . . The principles of it [the use of water
in attacking] are more than one. It is essential, first of all, to set up
a water-level instrument and survey the difference in heights [of
the terrain], and then the water-attack art can be used.

Here, we again encounter the fundamental technology of leveling, as
discussed earlier in connection with the Kaogongji and the Dili xinshu,
but there, no illustrations were provided. The above text in the Wujing
zongyao was basically transmitted from a Tang-period manual of military
arts—Shenji zhidi Taibai yinjing FHEHIFOK HFEXE (Secret classic of the
Grand White for defeating an enemy using superb strategy)—which did
not include corresponding illustrations, either.”” The traditional texts are
made good use of in the Wijing zongyao, which provides not only the
detailed structure and measurements of the water-level instrument butalso
how to calibrate it and use it to determine level and the differences in the
heights of the terrain. Moreover, the text included relevant illustrations,
although all the Song images—both the Northern Song edition (1044)
and the Southern Song edition (1231)—have been lost.

Judging from the illustrations in the extant Ming-period (1368-1644)
edition, which is a reprint of the 1231 edition and presumably more or less
a reflection of the Southern Song edition (figure 2.10),* the construction
of this instrument is similar to and yet different from what is recorded and
illustrated in the YZFS.® It is composed of a horizontal wooden trough
supported by a vertical stake.®” In the trough, three little water holders
(called chi it [ponds] in both works) are positioned at its two ends and in its
center, respectively (the discourse related to this instrument in the YZFS also
includes an alternative form in which the trough has only two water holders
at its ends). These “ponds” of water are connected by a small groove (cao
1 in the YZFS and tongshuiqu 787K 3% [literally, “water-passing channel”]
in the Wujing zongyao); a small floating wood block (shuifuzi 7K%F in the
YZFS and fumu 77K in the Wujing zongyao) with a vertical alveolus (/ichi
VLEH) carved into it is placed in each of the “ponds” and floats when water is
poured into the groove. When the tops of all the floating blocks are observed
and judged to be even, the water-level instrument indicates true horizontal
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and can be used to determine the difference in the heights of terrain or in
the heights of the four corners of a chosen construction site. This principle of
accurately gauging true horizontal is clearly recorded in the Wujing zongyao.®
Although this technology was handed down from a Tang manual, its inclusion
in the Wujing zongyao as part of essential military theories probably suggests
that the principle was still useful in the mid-eleventh century. It complements
the YZFS’s discourse on the instrument.

The YZFS mentions two ways of calibrating the water-level instrument:
Make an ink line (moxian Z2#3) in the center of the supporting stake, hang
a string from the top (center of the trough), and place the string at the very
center of the ink line; thus the trough will be even. This method is used in
the event that “water cannot be used inside the groove” (F51E A AIHA~A]
Fi7KJZ), and this principle is “the same as that when using water” (EiF
7K[A]).%4 As for the second method, the instruction is simply to use water,
but its concrete operational method is not elaborated. The same method as
recorded in the Wijing zongyao, that is, observing the tops of the floating

FIGURE 2.10. Ming-period illustration of leveling technologies and tools in the Song
treatise Wujing zongyao (juan 11:2a-b), featuring a water-level instrument, measuring
pole, and reflecting board held by a soldier. In the illustration, modified in Beijing Kexue
Chubanshe, Zhongguo gudai jianzhu jishushi, 3:897, the reflecting board is shown in
black in the lower part and white in the upper part.
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blocks, is only suggested through the YZFS’s discourse on the method of
surveying terrain.¥® At the same time, the illustration of the water-level
instrument in the Wjing zongyao shows a string hanging from the center of
the horizontal water trough, just as illustrated and described in the YZFS.
Thus, both methods of calibrating the water-level instrument, using water
and using a string, are not only identical in the two works but also were in
common use in contemporary construction practice. In addition, although
the measurements of the instruments in the two works vary, they are close
to each other and the lengths of the troughs are the same (2.4 chi ).

As the YZFS states,* the method of surveying for level of a construction
site was to set up four poles (bizo 7%) of the same length at each corner
of the site and observe each pole from a distance, using the water-level
instrument, which was set up at the center of the site, then mark the height
on each pole even with the top of the water-level instrument, and measure
the differences in the heights; thus one could determine the difference in
heights of the terrain. The Wijing zongyao records the same method but in
greater detail and includes it in its discourse on how to survey the terrain of
an area at greater distances—as was needed for the application of the water-
attack art.”’

The detailed description of the principles of the water-level instrument
and other tools helps us better comprehend the leveling technology that
developed from its early-period prototype to the advanced, compact
implements of the Northern Song dynasty. In the jiangren section of the
Kaogongji, the principles of leveling are given only briefly. The inclusion
of the water-level instrument in the section on attacking a city in the
Wujing zongyao also makes clear why the technology of leveling, along with
others such as the technology of orientation, are included in the system
of haozhai in the YZFS. Once the terrain has been precisely surveyed,
appropriate use of the topographical advantages became possible: in
the case of this military manual, attacking an enemy city or camp using
water; for an architect, removing or adding earth in order to construct
buildings on level terrain. Such a fundamental process is necessary prior
to any construction, whether a building, city, moats, or a camp.

In the section on defense, the Wujing zongyao summarizes the principles
of choosing a city’s site, one of which stresses the importance of positively
exploiting the topographical advantages of the potentially chosen site (jiu
dili FA]).58 In its discussion of “defending a city” (shoucheng S¥45), the
work describes and illustrates the structure of a city, city walls, and many
other related structures built in the city and on the city walls. The entry

93



94

CHINESE ARCHITECTURE AND METAPHOR

for cheng 3§ (city) in the YZFS contains only limited information, mostly
measurements of city walls and foundations, and no images of a city or its
structures are given. Thus, both the passages and the illustrations on the form
of a city and its architectural components in the Wujing zongyao provide us
with a glimpse of the features of Northern Song cities and the relationships
between these structures. As illustrated in the pictures of the chengzhi #iiil
(principle of a city) and city walls (figures 2.11 and 2.12), and as explained
by the accompanying textual descriptions,® a city has the following buildings
and structures that are significant for its defense: wengcheng ZEV§ (city gate,
deeply concave, high wall or kettle-shaped barbican entrance to a city),
yangmacheng F-FH¥¥ (hitching walls, low walls parallel to the city walls for
securing goats and horses), hao 35 (moat), diaogiao #1 (drawbridges),
mamian 55TH (“horse faces,” walls protruding from the city wall), niigiang
2% (crenellations), nutai B2 (crossbow terraces), dipeng Hilli (defense
sheds), dilon #it#E (defense towers), zhanpeng Bl (battle sheds) on the
“horse face” protruding walls, tuanlon E#% (round towers, i.e., dituan #t
[round defense shacks]) at the corners of the city wall, and bailuwu H
#& = (white open structures to watch for enemies). The accompanying text
describes the structure of the buildings and their materials, measurements,
and functions. Such a detailed recording of the principle of a city and the
structures built on city walls are not available in the Y.ZFS. The entry for “city”
in the YZFS mentions none of these structures but the kettle-shaped concave
wall (barbican entrance to a city) and the “horse face” protruding walls,
which are mentioned in its discussion of the structure and measurements of
city walls in the section on moats and fortifications.”

Comparing the texts on cities in these two works, one can see that
their difference in contents is closely related to the character of each work.
The Wujing zongyao is an encyclopedic compilation of all aspects of the
military. Thus, when stating the methods of attacking and defending a
city, it records almost every detail or as much detail as needed (mentioning
almost every building involved in defense and describing its structure,
dimensions, and material) so that generals, soldiers, and city builders have a
guide to constructing a good, defensible city. In contrast, the YZFS is not an
encyclopedia of architecture. Although a government standard for building,
this standard was not concerned with what a city or a palace compound
was composed of nor how to create a certain type of architecture meeting a
specific need, such as building a garden with a Daoist aesthetic or a defensible
city or structures (as in the case of the Wujing zongyao).
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The YZFS was compiled under imperial
orders for the purpose of managing materials
and manpower related to construction
and therefore finances appropriated for
construction. It was meant for distribution

to government offices in all administrative
districts, which would have to follow its

standards in construction practice. Thus, the
target audience was mainly those who knew
about architecture or general construction
matters from their experience in supervising
or designing architectural projects. Its
discourse on architecture is consequently
focused mostly on general building methods
for any palatial or public structure rather than
those on a particular structure; the methods

presented are applicable to any building of

a certain kind whose structural properties FIGURE 2.11. lilustration of system of cities in the Wujing
zongyao, featuring a city gate, kettle-shaped barbican
entrance (wengcheng), hitching walls (yangmacheng),
building manual. At the same time these moat (hao), drawbridge (diaogiao), “horse-face” walls
(mamian), defense towers (dilou), and crenellations
(ndgiang)

are classified in a specific category in the

standard methods concern measurements
and their adjustments corresponding to an
increase or reduction in certain dimensions,

and so the manual sets forth standards for
appropriate measurements, materials, and
manpower. Moreover, often in its discussion
of building standards, the YZFS explains
architectural elements and methods concisely,

summarizing similar or related buildings,
elements, or decorative motifs in the same
group, as in the following instance:

Foe AR, EAAER—E.
(®E) - EMEHLE®
ZFEYERE, °' [In building a city

wall,] whenever built five chi

. . . FIGURE 2.12. lllustration of defense structures in the
hlgh> use one strip of cross timber Wujing zongyao, featuring a round defense shack on the
U.ansversally‘ (Annotation) ... For corner of the city wall (tuanlou or dituan), defense towers

(dilou) on top of “horse-face” walls (mamian), battle sheds
the gate-defending kettle-shaped (zhanpeng), and a white, open watch house (bailuwu)
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barbican entrances and the “horse face” protruding walls and the
like, the standard is [the same as] this.

Here we see its typical language, “. . . walls and the like, the standard is
the same as this” (--+--- ZFH#E ). Such an approach and its emphasis on
providing effective standards for measurements, materials, and manpower, as
well as the nature of its compilation, account for why this building standard
does not elaborate on every type of architecture or include every detail related
to contemporary architecture.

The Wujing zongyao records methods for building city walls, which are
applied to two different situations: building a city on flat land (*F-F2Z&3k)
and building one on a sloped site, such as a mountain or hillside ([L#%).”
Between these two cases, the measurements and proportions of widths and
heights of the city wall vary. The methods are different from those stipulated
in the YZFS. So we see again that some of the methods contained in the
YZFS reflected very recent technology or adjustments to earlier ones. Despite
the variations in some construction methods between this military manual
and the later YZFS, the Wujing zongyao was another preparatory work for the
treatment of fundamental building technologies and the systems of moats
and fortifications in the YZFS.

The Xiucheng Fashi Tiaoyue: Government Regulations for Buildings
on City Walls

The methods pertaining to the construction of defensible cities were the
subject of ongoing discussion among high-ranking officials during the mid
and late Northern Song period. During the reign of Emperor Shenzong,
regulations were promulgated specifically for building cities. In 1075, a two-
chapter book entitled Xiucheng fashi tiaoyue B IEH) (Regulations
on standard methods of constructing cities) was compiled and presented
to the court by a group of officials including Shen Kuo (1031-1095), then
the director of the Office for the Supervision of Ordnance (Production)
(FIEHZRED), who later quoted from the Timberwork Manual (Mujing) in
his Mengxi bitan. The Xiucheng fashi tiaoyue provides models of structures
erected along and upon city walls, including defense towers, “horse face”
protruding walls, and ruandi B# (or dituan or tuanlou as seen in the Wujing
zongyao: defensive round-cornered towers).” It is not clear whether the court
approved the proposed regulations, since Song-period sources only record the
compilation of this treatise.” Nevertheless, one item in the Song huiyao R
%% (Record of essential affairs of the Song) suggests that regulations for the
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construction of cities were indeed established during the reign of Shenzong.
In the ninth year of the Xining period (1076), an official of Fujian District
named Xu Yi {&{&, who, under imperial orders, had been directed to
supervise the repair of city walls in several military units subordinate to
Fujian, wrote a memorandum to Shenzong with an estimate of the great
amounts of manpower, materials, and costs needed. He requested imperial
approval to requisition the locals and to pay them in grain.” In response to
this memorandum, an imperial edict was issued:

AIEERFENX, INEEE RIEERER. ° The imperial
edict ordered Yi to estimate times of bumper crops and bad
harvests, [and to figure out when] the district armies would
be occupied and [when] not, [and then,] in compliance with
regulations [tiao %], to assign adults to construct [the city walls].

Although this record does not specify the title and content of the #iao,
or regulations, likely they were among those pertaining to the construction
of cities, city walls, and defenses of the kind that the Xiucheng fashi tiaoyue
was meant to transmit to local officials. It should be noted that the Xiucheng
Jashi tiaoyue was presented to the court one year before the mention of
regulations in this account. No matter whether the “regulations” here and
the Xiucheng fashi tiaoyue referred to the same thing, the Xiucheng fashi
tiaoyue’s treatment of standard city-wall structures clearly indicates that
before the YZFS, the Northern Song court had at least already intended
to establish, and possibly had already issued, official standards specifically
for buildings, although at this point such standards were focused on the
buildings involved in the construction of defensible cities.

The courts of Renzong and of Shenzong were greatly concerned about
national safety and border defenses. There were increasing demands on
the state to build defensible cities, resulting in more military expenditures.
Accompanying this widespread demand was a great waste of materials
and official funds and the corruption of officials at all levels. As the Song
huiyao records, from the early Northern Song, emperors had ordered local
administrative offices to build defensible cities or approved local officials’
requests, if judged reasonable, for funds for building or repairing cities. At
the same time, the central government normally sent high-ranking officials
to local districts where cities were about to be built or were newly built or
repaired to check on construction activities and projects.” During the late
Northern Song period in particular, the court was greatly concerned about
false statements and reports related to amounts of materials, manpower,
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and funds. Another item in the Song huiyao records that in 1077, in response
to a memorandum from local officials about the construction of cities,
Shenzong ordered the Imperial Secretariat (1) and the Imperial Advisory
(FF) to “draw up regulations and report to the court” (W.i%LAE]). The
following passage is their report, approved by the emperor, which is helpful in
understanding the actual situation of construction practices at the time and
the strict central control over it:

EiE R TN BRI SIS AR FIMHE, ZRUN, R AR
RSB E LR, 5hg TR & KR, SCRTEE. TR
FAGTERALYRETEE. AEERE. ZEEFT TR,

B S EED %, ACEPRELE, ° [Your subjects] examined in
detail the walls of the cities of districts and counties all over the
state . . . Now [your subjects] intend to order the ministries and
departments of all districts to examine [this matter], entrust chiefs
of prefectures and counties to inspect the city walls and the places
in need of repairs, and count [the needed] work and materials . . .
[When] orders reach the counties [concerned], minute calculations
of measurements and comprehensive estimates of labor and
materials [must be made]; [the counties must] further calculate
specific items of manpower and materials needed and report to
the dispatched officials for inspection. [If] indeed there are no false
estimates of materials, then all [these counties should be] ordered to
establish account books and make out a list [of the detailed items as
approved] and start construction according to the list of materials.

This text indicates that it was important for the late Northern Song central
government to strengthen its control over the financing of city construction
and to find effective ways to counter the corrupt practices of administrative
officials in charge of financial statements and construction budgets. The
xuji gongliao [E5t LF} (false estimates of labor and materials) specifically
mentioned in this official document was one of the corrupt practices. The
court and high-ranking officials thus earnestly sought to draw up effective
regulations as to the actual materials and manpower needed for construction.
In addition, the central government strove to save money unnecessarily
directed to construction, as indicated by the instructions to seek the possible
transfer of building materials from other sites. This report, which later became
part of the actual regulations related to construction practice, also included
the following instructions:
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—JEGREWEIEER, BF. BHoE WREER g,
BREMANZH#. ” Also, regarding the employment of cross
timbers, purlins, rafters, and other [timbers] that should be
used in the construction of cities, for all these uses, entrust the
Transshipping Department to inspect whether there are some
places from where [these timbers can be] transferred.

In order to effectively apply controls based on the exact needs of a
construction project and to evaluate itemized accounts in the budgetary
statements before and after construction as reported by local administrative
officials, a powerful imperial standard on constructing cities and buildings
became a must. Such an imperial standard would serve both as authoritative
instructions on standardized city building and architectural methods and
use of materials and manpower, and as an official standard to be consulted
and followed in the central government’s monitoring and approval of
construction projects. The compilation of the Xiucheng fashi tiaoyue and
the regulations for building defensible cities stipulated by the Imperial
Secretariat and the Imperial Advisory and other ministries during the reign
of Emperor Shenzong occurred under such political and financial demands
by the court. During precisely this period, the compilation of a large-scale,
comprehensive imperial building standard intended to meet such imperial
demands was in progress.

Almost at the same time as the Xiucheng fashi tiaoyue was presented
to the court, Emperor Shenzong ordered the compilation of an official
standard on building, entitled the Yingzao fashi, the work that was later
recompiled by Li Jie. Unlike the Xiucheng fashi tiaoyue, which treated and
stipulated regulations pertaining only to the forms of defensive structures
on city walls, the YZFS dealt with aspects of all official and public buildings.
Those regulations set up by the Imperial Secretariat and others were
merely administrative measures to be carried out in the supervision of the
construction of cities. But the YZFS included specific technical standards for
buildings and elements as well as decorations, measurements, materials, and
manpower, to be followed in the implementation of those administrative
measures. Meaningfully, subsequent to the Mujing, Chinese architectural
technology received a comprehensive, substantial study in the YZFS.
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The Yingzao Fashi
The Making of Widespread Legitimated Building
Knowledge

Your subject examined classics, histories, and a wide variety of books, and
in addition compelled craftsmen to explain item by item and compiled
this Yingzao fashi for common use (L HEEE AR —
A, T () ).

Yingzao fashi, “Zhazi” !

For his compilation of the YZFS, Li Jie took advantage of two kinds of
resources, classics, histories, and other texts on architectural traditions,
and oral accounts from architectural professionals working under his
supervision. This tells us how such a masterpiece of architectural writings
could be produced by Li Jie. In addition to his post in the Directorate
of Construction (Jiangzuojian #F{FES), Li was a painter, calligrapher,
scholar, and writer of many works on subjects including geography, history,
philology, horses, and gabling.? Relying both on his scholarly attainments and
on his professional expertise in construction and experience in supervising
imperial building projects, he was able to draw on architectural knowledge
in both the practical and textual traditions. Valuing both traditions equally
accounts for the reason that, in a long history, only Li Jie accomplished
an extraordinary, grand architectural treatise encompassing discussion of
almost all architectural systems.
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It is also important to note that, as he clearly indicated, he compiled
the YZFS for the purpose of making it available to the public (haixing
11T, “for common use”). This suggests that he intended this building
manual for a broader audience than merely the imperial court and local
administrative officials in charge of construction. He must have aimed to
spread architectural knowledge to all of society. Indeed, with the circulation
of the YZFS, the architectural knowledge it contained was disseminated to
all districts and became accessible to different social groups: officials, men
of the letters, and even craftsmen, who perhaps improved their skills by
referring to it, as discussed below.

Imperial Patronage and the Social Setting of the
Compilation

The whole process of the completion of the YZFS took nearly thirty years
and involved three emperors. Around 1071-1074, the mid-Xining period
(1068-1077), Emperor Shenzong ordered the Directorate of Construction
to compile a state building standard. This comprehensive manual, the
YZFS, was completed in 1091 during the reign of Emperor Zhezong ¥
% (r. 1086-1100). Six years later, Zhezong ordered Li Jie, then assistant
in the directorate (#{FESZK), to recompile it.> Li was not a member of
the compiling team for the former YZFS, but he had been serving in the
directorate since 1092.* He was an experienced superintendent of many
official and imperial building projects, most of which were accomplished
after the new YZFS was compiled. It is said that while writing this treatise,
he was still in charge of the construction of the magnificent Five Princes’
Mansions (71. £ 5, likely a palatial compound dedicated to the five younger
brothers of Zhezong).” In 1100, after the mansions had been built, he
completed the new YZFS. This was the third year of the Yuanfu TG period
(1098-1100), the final year of Zhezong’s reign, and it is not clear how the
court responded to Li’s presentation of the YZFS at the time. What we
know is that at first, upon the advice of high-ranking officials, the emperor
(Huizong?) ordered that copies of the work be distributed to the offices in
the capital only.® It was at Li Jie’s request, who had been promoted to vice
director of the directorate (F{F/ &S, in 1102), that this recompiled YZFS
was officially published, in 1103, and widely distributed to all districts of
the empire from that time on.
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Some Southern Song and Yuan sources record that the former YZFS
was issued in 1092,” but this was not indicated in Li Jie’s memorandum to
Huizong regarding the imperial orders for the treatise mentioned above.
Instead, Li indicated that the former YZFS “previously was not put into
effect at all” (e R FEANTT).® Li clearly stated the reason for this, which
was directly related to Zhezong’s unfavorable assessment. It is important
to understand why Zhezong did not approve the first compilation of the
YZFS. It is equally important to see what Li stressed in his memorandum
to Huizong related to distributing the new YZFS nationwide. Both are
important for an understanding of the purposes of this treatise.

As Li stated, Zhezong was dissatisfied with the former YZFS because it
was “merely a description of materials, lacking in adaptable building systems
of the application of cai [#f (modular unit)]; and in it, [the estimates for]
labor and materials are too generous, [stipulating] no ways to prevent [waste
and graft]” (REZRLIR, B IS FIA 6, HE TRKRE, B ).
Here, we see that Zhezong identified the shortcomings of the former YZFS
from two points of view: (1) the comprehensiveness of its content: whether
or not it contained a building system adaptable to practice; here, the treatise
lacked a significant aspect of architecture, the modular system; (2) the
feasibility of the rules for managing material and labor needs and preventing
(guanfang Bl7) officials from practicing graft. Likewise, Li Jie reminded
Huizong that this YZFS was “the standard for construction and setting
down labor and other [rules], [which is] completely essential for preventing
[waste and misuse of ] man-hours and materials, and therefore, [it] should
be in force both within and outside [the capital]” (EiEHIE, TR,
R R A BY) WAME & 781T)."0 Clearly, Li knew exactly what
most concerned the Song court regarding construction practices, and that
concern—reducing waste, correcting bad practices, and preventing graft by
effectively controlling materials and labor—must have been foremost in his
mind in compiling the new YZFS.

Indeed, in his preface to the YZFS, Li criticizes the shortcomings of
previous building practices:

¥ T kR, ERZE., AIEHRE. N TE
73, AR ER. WA NTE, B %2, " The hands of the
vehicle makers [i.e., craftsmen] were skillful but sometimes [what
they made] was misshapen. The officials supervising construction
were talented but did not have all the professional skills. They
did not know that the czi [#F, module, section of a bracket
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arm] [should] be used to determine fer [47, smaller modular
units]; surprisingly, [they] sometimes obtained measurements by
multiplying the length of the block.'* This age-old poor practice
was continued, and there was neglect of regulations for inspecting

[the problem].

Here Li points out the long-standing poor practice by which a great
waste of materials and incorrect form were caused by both officials and
craftsmen. On the one hand, he recognized craftsmen’s skills in general
and acknowledged the competence of local administrative officials, but on
the other, he keenly felt local officials’ lack of architectural knowledge and
skilled craftsmen’s lack of technical accuracy, both common problems in
contemporary practice. He gave shocking examples of such problems, in
which, for one, local officials supervising construction were not even aware
of the eflicient cai modular system—using the section of a regular bracket
arm as the universal module in the design and construction of buildings.
This lack of knowledge of the czi module reminds us of the primitive
modular systems presented in the tenth-century Timberwork Manual. It
may partly account for why this earlier building manual fell out of use even
before a new one like the YZFS appeared.

Thus, Li emphasizes the necessity of establishing a regulation (fz
%) related to inspecting (jiancha 12%%) this kind of poor practice. He
particularly eulogizes the Song emperor’s merits in promoting classical
morality by living simply and residing in humble palaces: “F&HEE 75 E T
(TR PRz, 55, JFREE, FRLE" My com-
pliments to the emperor, His Majesty, on his policy of benevolence and
restraint from indulgence, [which are] his innate wisdom . . . Extravagances
such as red columns and carved rafters have been removed completely. [He
eats] meager food and [lives in] humble palaces [like the ancient king Yu
5], [and he] has completely restored a plain lifestyle). In accord with the
imperial promotion of classical morality, Li reports to the emperor that he
did the following in compiling this building standard:

ERHERE B2RE. =% FAEHEZE;: KN
. HEREZE. DIERERIETE#EIE, 58 m
TS . FEFIFRRE, REERAE. ' Your subject examined
and read previous treatises and regulations and investigated [them
by] referring to the wisdom of everyone. [I] divide workmanship
into three classes, the order of which corresponds to differences
in quality. Labor hours are distinguished according to the four
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seasons and adjusted by the length of daylight. Even timberwork
is evaluated according to the hardness and softness [of the timber]
and thus nothing is not logical [all principles for classification of
workmanship and labor hours apply correspondingly]. [The work
of transporting] soil is evaluated based on distances, making it
easy to supply [the proper] labor. Categories and examples [like
these] are arranged systematically. Principles and regulations are

fully provided.

As Li claims here, a great effort was made in his compilation to produce
effective, strict rules for manpower and materials as well as expenses. In fact,
throughout the YZFS there are many clear principles for the reasonable use
of building materials and other resources. A typical example can be seen in
the chapter on “Sawing System” #&{Ef| &, which includes detailed rules

for processing timber reasonably and economically:

JUMHE, ZESE R RIT AR AT LA R KRR BEEE, A
Al TSR A BEG AR IR A TR
FREEH]. D For all timber materials, one must start with large
square timbers that can be used for long, large elements and then
cut up [from the raw timber]. Then, for timbers that cannot be
used for fairly long or wide elements, carefully consider appropriate
elements for which they are suitable; and in that situation, one
must also first consider the length or width of elements before
cutting the material.

The principle here of sawing timbers according to their natural sizes
and appropriate applications for building components is quite concrete
and strict. This principle is rephrased in the rules for using carpenter’s
markers prior to cutting timber: “BS{EFA T . 7SRRI AIFER AR #E
BB 25/ N F71¢ (Ensure that timbers are properly used according to
their material properties. Do not cut those that can be used as long, large
elements into thin, small elements). Moreover, the text specifically includes
a rule for making use of leftover bits and pieces of timber:

JLEARME, NG &M, TR, Si/EikE. HEIMEZH
B AEGRAECREEE. EmE,; s UHFEH
E.RNER (C#F) g0, BMEBERIH., siER. 14 %
¥}l '7 Whenever using timber materials, if there is a remnant,
it can be used for other situations, or as boards. The outside of
the remainder often contains cracks, and one must consider the
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dimensions of the element [that the remnant would be used for],
measure it, and cut it properly according to the condition of the
crack. If the remnant is usable by leaving the crack alone, then cut
the remnant [with the cracked part] from the center [of the piece]
and use it in other situations according to its width, or use it for
boards. Do not let the material be wasted.

Such detailed instructions relating to the principles of sawing timber and
saving every single piece of material well demonstrate the Song court’s
particular concern about material resources and expenses involved in
construction. Clearly, one of the primary purposes of the Y.ZFS was to set
forth detailed official standards for building materials and labor and thus
minimize waste and graft.

As discussed, during the 1070s, precisely when the compilation of the
former YZFS was begun, Emperor Shenzong promoted the formulation
of regulations on the construction of defensible cities and city structures.
The most important part of those regulations related to estimating and
controlling labor use and materials in order to prevent waste and false
estimates. Those regulations most likely were among those “previous
treatises and regulations” (jiuzhang BEE) that Li Jie consulted in his
recompilation of the YZFS. Indeed, the state’s financial deficiencies were
among the greatest crises that Shenzong had to address during his reign.'®
Exerting himself to make the country prosperous, Shenzong approved his
prime minister Wang Anshi’s initiatives in institutional reform (1069-
1074). Modern scholarship has suggested that Shenzong’s commission of
the YZFS compilation was closely associated with Wang’s reform."” While
there is no direct textual evidence backing this suggestion, it is significant
that in 1071, probably the same year or one or two years before Shenzong’s
commission of the former YZFS compilation (around 1071-1074), a law
called guyifa JE#%1% (alternatively known as muyifa ZE1%1%, wage labor
law) was issued as one of the essentials of Wang’s reform.?” Under this law,
craftsmen began to be paid rather than working as part of a corvée labor
assignment (yaoyi 1%7%), which increased the demand for accurate work
estimates.”’ Managing state finances effectively and making the empire
rich and strong were the core of the reform. The reform encountered great
resistance from its beginning and was repudiated completely during the
Yuanyou JT#i period (1085-1093) under Empress Dowager Gao’s =K
J& provisional administration on behalf of the underage Zhezong. This may
have affected the compilation of the former YZFS, which progressed slowly
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and took as long as twenty years. In 1093, Zhezong came of age and took
over the reins of government, and, in response to the strong request by
scholar-officials to restore Shenzong’s reforms, Zhezong changed the title
of the reign to Shaosheng #HEE (literally, “carrying out the saint-emperor’s
policies”) and reinstituted Shenzongs policies. This period was known as
one of shaoshu #871, carrying out Shenzong’s new reforms. This may have
been the political background to Zhezong’s order for the new YZFS in
1097.

During the Shaosheng and Yuanfu reigns, the court vigorously promoted
military development and engaged in active defense, including the construction
of defensible cities, as discussed. This situation resulted in large expenditures
that increased concerns regarding the management of financing from the
central government to local districts. Zhezong’s purpose in issuing an effective
official building standard was to regulate building practices and prevent graft
and waste. This concern likely continued when Huizong ascended the throne.
Thus, upon Li Jie’s strong request, Huizong approved the issuing of the YZFS
in the third year of his reign. Huizong probably expected that strengthening
central control over official building practices would help his rule and boost the
prosperity of the empire.”” The central government’s insistence on reforming
state economic systems, strengthening central financial management, and
achieving a strong empire was consistent from Shenzong through Zhezong to
Huizong’s patronage of the YZFS.

Despite the main purpose for compiling the YZFS, we need to consider
the whole package of imperial expectations placed on this treatise. Zhezong
expected it to present a discourse on a whole architectural system rather
than mere rules for materials. In Li Jie’s statement of his principles of
compilation, the imperial order in which Zhezong criticized the former
YZFS was cited again and further elaborated:

SRR, DL (BEE) EX RE—Exik. REEA.

FEFENE. B ATE, &A% BLITH, BRE
ANiifT. » Earlier, according to the imperial decree, the content
of the former Yingzao fashi was only a treatise on fixed methods.
In the event of construction, the [structural] positions and
situations are all different from one another; at the time [when
the situation is different, the former treatise] cannot be used as
a reference. [Therefore, it] will be nothing but an ineffective rule
and is unable to be put into practice. [Thus,] earlier, [it] was not
put into effect at all.
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Apparently, in addition to imperial rules related to construction practice,
the Song court intended to make the YZFS an authoritative, comprehensive
building standard that would be effective under any conditions of design and
construction. Such a treatise would need to deal with a wide spectrum of
architectural aspects and summarize architectural systems, specifications, and
building technologies, corresponding to the regulations pertaining to laborand
materials. Creating such a treatise was by no means easy because architectural
systems had become increasingly specialized and complicated. As Shen Kuo
commented in connection with the obsolescence of the Mujing, producing a
new building manual would be a masterpiece in itself. From late Northern
Song and early Southern Song accounts, we can see how individuals of the
Song valued the architectural-system portion of the YZFS. The scholar-ofhicial
Chao Zaizhi J£#2 (fl. early twelfth century), who served as the prefectural
governor in the greater capital area, cites extensively in his work Xutanzhu
#Ewkl) (Continuation of talks [on history] for references, completed in
1106) from the entries in the first fifteen chapters of the YZFS, namely the
terminology and architectural-system sections, but he only mentions the
titles of the remaining chapters (16-34), concerned with rules on labor and
materials as well as illustrations.* Likewise, the scholar-official Zhuang Jiyu
HEZ=14 (fl. early twelfth century), in a southeastern district, cites in his Jilei
pian ZEHNFE (Jottings of things as valueless as chicken ribs, 1133) only the
“Kanxiang” and first four chapters of the YZFS, related to terminology and
systems of moats, stonework, and major carpentry.”® We thus know that the
detailed building methods and terminological studies in the YZFS were indeed
received by Song officials and scholars as the essential part of this treatise.

The Contents and Principles of Compilation

The voluminous YZFS includes thirty-four chapters in four basic parts:
the two-chapter “Zongshi” #8% (General explanations) terminology
section (including “Zongli” # [General principles]); the thirteen-
chapter “Zhidu” /& (Architectural systems) building-methods section;
the thirteen-chapter “Gongxian” IJFR (Work limits) and “Liaoli” H}ff
(Rules for materials) work-quota section; and the six-chapter “Tuyang”
% (Ilustrations) section. At its head, it has a table of contents and the
foreword, “Kanxiang” &% (Examination of details). The treatise classifies
all architectural work into thirteen systems recorded in thirteen chapters,
although some systems share one chapter while others span several chapters.
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These systems include

moats and fortifications %€ (orientation, leveling, foundations,
and rammed-earth walls)

stonework f7{F (elements of stone platforms, stairs, balustrades,
carving techniques, and motifs)

major carpentry system A/R{E (modules, beams, columns, frame-
work, bracketing, eaves, and rafters)

minor carpentry system /NR{E (doors and windows of various
shapes, partitions, ceilings, coffers, wood balustrades, obstructing
bars, niches, and sutra cabinets)

[wood] carving system FUAF or foR{E (wood sculptures and
motifs)

turnery system #E{F (using turnery techniques to make architec-
tural elements of cylindrical or other shapes such as lotus-flower
capitals)

sawing system #E{F (principles of sawing and employing timbers
economically, such as making full use of leftover pieces)

bamboo system 171 (bamboo elements such as bamboo-strip roof
boards and palisades)

tile system EL{F (tiles, ridges, and tile decorations)

clay system JE{F (sun-dried mud-brick walls, painting a wall with
lime mud, techniques of preparing a wall for polychrome painting)
color-painting system # & {F (principles, techniques, styles, and
motifs of polychrome painting)

brick system #H{F (sizes for each type of building, brick walls,
platforms, ground paving, aprons, stairs, and ramps)

kiln system ZZ{F (methods for making tiles, bricks, and glazed
tiles)

These systems reflected the precise specialization in contemporary

building practice. Although the specialization of work during the control

of the Northern Song Directorate of Construction was more precise,

including more than twenty systems,”® not all were related to architecture.

Li’s classification of architectural systems was more precise in that it also

included moats and fortifications, wood carving, and turnery work. The

Song’s division of carpentry into major and minor systems, as recorded

in the YZFS, was unprecedented and profoundly influenced the builder-

craftsman specifications of later times.
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The structure of the treatise is well designed. The equal length of
its discourses on technical methods and on quotas reflects their equal
importance in this imperially commissioned building manual. Yet its
discussion of building methods appears first. This reflects the author’s goal
to set forth the most effective imperial standard not only clarifying rules
relating to work and materials but also guiding officials in the “imperially
commissioned version” of principles of architecture, building technologies,
and methods and measurements pertaining to work quotas. References to
these principles would help officials to evaluate and examine the quotas,
inspect craftsmen’s work, differentiate between refined and ordinary work
and pay reasonable rates for both types, and eventually apply the rules more
effectively than they otherwise would be without adequate knowledge of
architecture. Providing officials with such information would enable them
to avoid long-standing inferior practices by which, as Li criticized, even
talented officials mismanaged construction activities due to their ignorance of
architectural knowledge. The quality of individually manufactured elements
and of an entire building would be guaranteed by virtue of the elaborate
building methods put forth in the YZFS. While the treatise was oriented
toward strict, official rules, the regulations and standards were not intended
to be followed at the expense of sacrificing or compromising artistic quality
and criteria. The drawbacks of the former Y.ZFS that Zhezong had pointed
out would be eliminated because the references to architectural principles
provided by this new Y.ZFS would help officials to apply and adjust the rules
properly in the event of variations in construction.

As Li Jie explains in the “Kanxiang,” all the contents are derived from
two resources: texts and practice, that is, classical and earlier texts and,
predominately, practical methods that “had been in transmission among
craftsmen for a long time and had been feasible methods over time” (B 2K L.
ERHE, W28 A A LITH Z1%).” He acquired these practical methods
through detailed oral accounts by experienced craftsmen of all systems and
through careful discussions with them on architectural principles and the
advantages and disadvantages of all systems. He also came to understand the
practical principles of adjusting the measurements of architectural elements
and therefore the principles of adjusting work limits according to the
different sizes of [architectural] elements (F8%7) .2 K/N. B IEEL<1%).2 He
thus included specific entries on these building methods and principles of
adjustment in the “Zhidu” section and in that on work quotas. At the same
time, Li also read through classics and earlier texts searching for architectural
traditions of practical methods and terminology. For those contemporary
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methods that he found to be identical to classical principles (25 & &
I E),” he created specific entries in the “Kanxiang” section of the
manual. In order to enhance his discussions of building standards, he
provided illustrations for some of the building technologies and methods at
the end. He explains the principle of providing illustrations as follows: “H:
BAEEER A, BCE AR E R ] RAEE. & AISLERR. DIHI
(In the discussions of the construction and processing of components for
all systems, if there are things whose principles cannot be understood unless
illustrated, [I] specifically provide drawings for all, so that the systems are
clarified).

It appears that from the 1070s (post—Ouyang Xiu) through the
end of the eleventh century (Shen Kuo’s time) until the completion and
distribution of the new YZFS in 1103, there was not any Mujing-like
building manual that dominated Song building activities, not even a
nominal one, as the Mujing had been during the later stage of its so-called
one-hundred-year influence. These last thirty years of the eleventh century
were a period during which an old building standard fell into oblivion
but a new one had yet to be established. As indicated by Shen Kuo, the
builders at this time had become much more precise and skillful. So it is
very likely that this transitional period (1070s—1103), or perhaps starting
even earlier, in the 1060s, provided a good opportunity for master builders,
or forced them to seek opportunities, to develop their talents freely by
exploring more complicated yet effective architectural technologies.
Many new building methods and technical terms had emerged, and in the
meantime the architectural module had long since been developed from
the primary one in the Mujing toward a unifying, standard module that
was most suitable for an increasingly comprehensive architectural system.
On the other hand, among the newly developed methods and terms, there
may also have been gaps among those used in different regions. Work
of mixed methods and terms may have characterized the construction
practices of the capital at Bianliang because of the various regional origins
of the craftsmen and builders who were chosen to serve the court. Thus,
a variety of technical methods and terminology must have confronted
the compilers of both the former and the new YZFS. Collecting those
various technical methods and sorting them out by tracing their sources
in textual traditions while understanding their specific meanings in
light of architectural procedures, Li Jie was able to compile a thorough
body of architectural knowledge, the most distinguished scholarship on
architectural technology in China.
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The Surviving Text and lllustrations

Before discussing the practical architectural knowledge as recorded and
illustrated in the YZFS, it is necessary to clarify the authenticity of the text
and illustrations that have been passed on to us. Following its first publication
in 1103, the text was republished at least twice during the Southern Song
period. In 1145, a copy of the text was found during the court’s promotion
of a nationwide search for books of the previous emperors of the Song.
Based on this copy, the prefecture of Pingjiang *F-VL/if (modern Wu
County %82, Jiangsu) republished the YZFS. During the Shaoding #H4&
period (1228-1233), the same prefecture republished it again. Neither of
the two earliest editions survived, but fragments of the Shaoding edition,
which was repaired during the Yuan period, did survive. Found in the
storechouse of the Inner Office I of the imperial Qing in 1956, these
fragments include several leaves of chapter 10 (minor carpentry system) and
all of chapters 11 to 13 (minor carpentry, wood-carving system, turnery
system, sawing system, bamboo system, tile system, and clay system).’!
Analysis of the block-printing formats revealed that the fragment found in
the same place in 1920—containing the first half of the first leaf of chapter
8 and presumed to be from the 1103 edition*’—was part of these fragments
discovered later. These fragments are now at the State Library of China,
Beijing, and a photo-offset copy of them was published in 1992.% Although
Chen Zhongchi had, in the 1960s, identified this edition as the Shaoding-
period reprint of the 1145 edition,* modern scholarship before the 1990s
still commonly believed it to be the 1145 edition,” ignoring the fact that
many of the workers who cut blocks for the printing of this edition were
active in the official publishing projects during the Shaoding period.*

Other than these early-thirteenth-century fragments, all extant editions
are copies of copies of the 1145 edition that were produced during the Ming
and Qing periods. These editions provide us with a complete text, although
they contain scribal errors. The most popular edition of the text used today
is the 1925 edition, but readers should be aware that new drawings made
then were added to it.”

No Song illustrations of this text have survived. The images in extant
editions are also copies of copies of the Song editions. In the course of
transmission, it is problematic whether the extant images exactly reflect
the original look of the architecture and decorative patterns depicted in
the original Northern Song edition. However, as was suggested by Walter
Perceval Yetts (1878-1957), the fragments (eighteen folios) of the YZFS
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color-painting system in the Yongle dadian 7k 4& K (Great encyclopedia
of the Yongle period, 1403-1424) resemble the Song style the most.”®
While these hand-copied woodblock-printed illustrations are still not the
Song illustrations, these reproduced images done by Ming artists can serve
as a reference for the earlier versions of the YZFS color painting that the
Ming artists were able to observe.

Still, the YZFS’s six chapter-long sets of illustrations are regarded (by,
e.g., Joseph Needham) as a precious cultural heritage of the world.”? It is
important to see what kinds of building knowledge were, in Li Jie’s view,
essential but difficult to describe and so demanded illustration in this state-
commissioned building standard. The illustrations correspond to certain
methods or principles in seven sections: the geometrical principles related to
making a circular element from a square piece and vice versa (under zongli,
or “general principles”); instruments for determining orientation and level
(under “moats and fortifications”); column bases, elements on platforms,
balustrades, and carved stone, as well as wine-cup-flowing miniature
channels (under “stonework”); the methods for bracketing elements and
composition, techniques of making raise-and-break roofs, mortises for
bracketing, beams, columns and lintels, framing, corner-bracket sets, various
arrangements of columns and sections of column-beam structures (under
“major carpentry”); shapes of doors and windows, inscribed boards and
interior miniature structures such as niches for buddhas or Daoist worthies,
and sutra cabinets (under “minor carpentry”); decorative patterns for wood
carving (under “carving”); and decorative patterns and styles for polychrome
features (under “color painting”). These illustrated elements and methods
are among the most important items in the text. The illustrations of color-
painting patterns provide the names of colors and patterns, but given the
fact that the surviving illustrations are not original, it is not clear whether
the labels were created by Li Jie or added in Ming or Qing times (figure
3.1).

Liang Sicheng 22 (1901-1972) pointed out many shortcomings
of the extant illustrations, including the line thicknesses, the images lack of
measurement indications, and incorrect perspective in some illustrations.*
He wrote, for instance, that there was no “scientific” technique for
architectural representation in the ancient period and that, therefore, the
illustrations lacked “accuracy and precision.”' But we should not expect
such illustrations to have had the same goals as those of brush painting,
the techniques of which reached their summit during the Song period. The
main purpose of the YZFS illustrations was to provide clear information.
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The illustrations were intended as diagrams, a code for specialists. As part
of a text written with a specialist audience in mind, they were produced for
people who would know what the diagrams meant. Thus, as long as the
diagrams were clear and adequately explained the elements, structures, and
methods concerned, they could effectively provide an understanding of the
text and building practices as well.
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FIGURE 3.1. YZFS illustration of the color-painting system (juan 33:2a) (not clear
when the indications of colors were made)
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Seeking Classical and Orthodox Roots: The
Foundation of the Architectural Methods and
Terminology in the YZFS

Modern scholarship has questioned the notion of a relationship between
practical architectural methods and the classical texts that Li Jie presented
in the YZFS. Li’s citation of classical and earlier texts under forty-nine
architectural terms in the “Zongshi” (General explanations) section has
been regarded as having no direct relation to the building technologies, or
as a mere matter of Li’s personality as a book collector and scholar.** Such
views suggest that it was superfluous for Li to investigate classical texts in
formulating the work’s practical building standards. However, Li stresses
repeatedly, in his “Zhazi” and “Kanxiang” prefatory sections, that, upon
receipt of the imperial order, he “had examined classics, histories, and all
kinds of books” (745248 51 #£E) and “had read previous treatises” (7 #] &
%) in addition to hearing oral accounts from craftsmen. In the “Kanxiang,”
he states specifically that in the YZFS, forty-nine entries for 283 items in
total were “gathered and examined from classics, histories, and all kinds
of books” (JA#E s EFEEH =70 5E), and that those he found identical
to contemporary practice were examined especially in the “Kanxiang.”
Classical and historical texts must have had significance for his compilation.
Let us look at those traditional texts referred to by Li Jie and the practical
building principles that are enumerated in the YZFS.

In the “Kanxiang,” Li extracts from the classics and histories and treats
those references as part of the architectural tradition to be compared with
the fundamental building technologies of his time. As we have seen, in the
instances in which the traditions recorded in these texts are found to be
identical to what he had learned from his experiences and to the craftsmen’s
oral accounts, he summarizes the basic principles of contemporary building
practice and specifically stresses that the contemporary methods “exactly
conform to those in the classics” (IEELZE{#HFH ). Although the concrete
technologies or methods that Li formulated are far more complicated than
those of the classics, it is important to understand that Li’s object was not
to make them precisely equivalent. Rather, before offering his standard
principles for contemporary practice, he strongly feels the need to point out
that the technical principles—for instance, the 3:1 ratio between the height
of a wall and its width or the technologies of orientation using the “shadow-
gauging” and “North Star—observing” methods—are consistent from the
classics to his day.
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In addition to the classics, there are instances where Li cites other
earlier-period authoritative texts. For example, regarding the principle of
evaluating work (ZEZ1), the only text Li cites is the Six Codes of the Tang.
Li based his general principle of work evaluation on the four seasons by
following this Tang precedent. A primitive concept for estimating needed
manpower had emerged during the pre-Qin period, as recorded in the
Kaogongji and the Chungqiu Zuozhuan.** Li certainly consulted these sources,
but he put the passage involving the estimation of labor in the Chungiu
Zuozhuan under the entry for “city” (cheng).® Most likely, there was not an
imperial regulation relating to the elaborate principles of estimating labor
until the Tang period. Thus, Li sought authoritative theoretical foundations
for his architectural standards from both the classics and other important
early-period texts.

From the “Kanxiang” to the “Zongshi,” Li’s search for classical and
orthodox traditions in architecture is evident. The forty-eight architectural
terms (forty-nine if counting the term zang attached to the entry for dian)
treated in the “Zongshi” include not only those related to fundamental
building technologies and principles, such as determining level, orientation,
the cai module, and the “raise-and-break” method of building roofs, but
also major types of architecture such as palace, hall, tower, pavilion, and
watchtower, as well as many architectural elements such as bracketing,
components of beam structures, ceilings, and railings. Compared with
the treatments of architectural terminology in official Tang-Song reference
works, the YZFS, written by the experienced architect-official Li Jie, paid
much more attention to individual elements and treated for the first time
specific fundamental building technologies. The classical and historical
text excerpts referenced under each entry for these terms, totaling some
280, come from more than seventy sources categorized in nine types of
architectural literature: the Confucian classics, histories, philosophy,
literature (poems, rhapsodies, and jottings), commentaries, dictionaries,
government documents, mathematical works, and treatises on painting.
I tabulate in the following all these sources (and those cited in the
“Kanxiang” as well) and group them in the nine categories (for more detail,
see appendix 7):

Confucian Classics (Pre-Qin to Early Han Periods)

This category includes the following eleven sources: the Yijing (Classic of
changes), Kaogongji, Zhouli, Yili, Liji, Shangshu, Chungin Zuoshizhuan,
Chungin Gongyang zhuan FIK A FE (Gongyang’s commentaries on the

115



116

CHINESE ARCHITECTURE AND METAPHOR

Spring and Autumn Annals; oral accounts attributed to Gongyang Gao 24
F15 [Warring States period], recorded in written form by Gongyang Shou
ANFE [fl. 156-143 B.C.E.] and Mr. Huwu ## [also known as Humu
#HEE, l. 156-143 B.C.E.]), Shijing, Erya, and the Lunyu &fih (Analects; by
Confucius and his disciples). The total number of citations of these sources
is seventy-three (excluding repeated citations). The Erya is cited as many as
twenty times.

Commentaries on and Studies of the Classics (Qin, Han, and Tang
Periods)

This category includes the following five sources: The Shangshu dazhuan 1%
FR1E (Great commentary on the Shangshu; attributed to Fu Sheng R B
or fR4E [fl. Qin period], completed during the second century B.C.E.; later
attributed to Kong Anguo L% [d. ca. 100 B.C.E.]), Wjing yiyi TLAE5E
#¢ (Peculiar meanings of the Five Classics; probably by Xu Shen #F/& [ca.
55—ca. 149]), Yizhuan %1% (Commentary on the Classic of Changes; earliest
by Wang Bi £ [226-249)), Chunqiu Zuoshizhuan yinyi FE e KEE
#¢ (Pronunciation and meaning of Zuos Commentary on the Chungiu; by
Lu Deming FEFEHA [556-627]), and the Shiyi i3 (Meaning of the Classic
of Odes; by Lu Deming). The total number of citations is seven (excluding
a repeated citation).

In an annotation, Li also cites the Litu & & (Illustrations of the [Three
Classics of] Rituals) with Zheng Sinong’s E =] (d. 83) commentary.®
While this source was written and added to by scholars from the Han to the
Northern Song periods, including Zheng Xuan % 2 (127-200), Ruan Chen
i (Jin & period), Zhang Yi 5&#i (Tang period), and Nie Chongyi #%
£%%% (tenth century), Lis citation of Zheng Sinong’s commentary suggests
that he preferred the Han-period scholarship and was selective concerning
historical sources.

Histories, Historical Studies, and Commentaries (Pre-Qin, Han,
Southern Dynasties, and Tang Periods)

This category includes the following nine sources: The Lishi Chunqiu
EINE (Mr. Li's [commentaries on the] Spring and Autumn Annals;
by Lii Buwei =1~ & [d. 235 B.C.E.]), Guoyu EzE (Annals of historical
personages of eight states [from the Western Zhou to the early Warring
States periods], completed during the early Warring States period), Shiben
A (Genealogy [of lords, vassals, and ministers from the Yellow Emperor
to the Spring and Autumn periods], completed during the Warring States
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period; commentary by Song Zhong R [Han period]), Shiji it
(Records of history, or Records from the Grand Scribe; by Sima Qian]
F5%8 [ca. 145—ca. 86 B.C.E.]), Wuyue chunqiu 5Z#EFK (Annals of the
Wu and Yue kingdoms; by Zhao Ye #EE [fl. 40]), Hanshu %= (History
of the [Western] Han; by Ban Gu ¥t [# [32-92]), Hanji 4. (An abstract
of the Hanshu; by Xun Yue #jfit [148-209], presented to the throne
in 200), Gushikao ¥ % (Examinations of history of ancient times; by
Qiao Zhou #EJE [third century]), Songshu 7R3 (History of [Liu] Song
[420—479], by Shen Yue ¥L#] [441-513]), and the Qianhanshu zhu Hi
#ZFE 5T (Commentaries on Ban Gu's Qianhanshu Hi#EZ [History of the
Former Han; also known as the Hanshu] from the Han to Tang periods).
The total number of citations is seventeen. In addition, Li also cites in an
annotation the Shiji suoyin £ ZFE (Search for the profound truth of
the Shiji; by Sima Zhen F]J& H [early eighth century]).?

Philosophy (Pre-Qin, Han, and Jin & Periods)

This category includes the following seven sources: The Mozi ¥,
Hanfeizi 583FF, Guanzi &F, Zhuangzi ¥t ¥, Laozi ¥, Huainanzi
R T (Collected essays of Prince Liu An %1%, Lord of Huainan JFd
[ca. 179-122 B.C.E.]; presented to the court in 139 B.C.E.; eclectic, but
mostly Daoist ideas), and the Fuzi - (Collected essays of Fu Xuan & 2{
[Western Jin period (265-316)]; Confucian thought). The total number of

citations of these sources is seventeen (excluding repeated citations).

Lexical Works (Qin, Han, Jin, Tang, and Early Northern Song [?]
Periods)

This category includes the following thirteen sources: the Cangjie pian &
#H® (Contents of the characters created by Cangjie; by Li Si Z=Hf [ca.
280-208 B.C.E.], with Xu Jian’s {&E% [659-729] commentaries), Fangyan
75 (Local dialects; by Yang Xiong #51f [53 B.C.E~18 C.E.]), Baihu
tongyi 17278 %% (General comprehension [of the Five Classics] compiled at
the White Tiger Hall; by Ban Gu), Fengsu tongyi [A\{# 7% (Comprehensive
meanings of customs; by Ying Shao JEA) [140—ca. 208]), Tongsuwen 38
A3 (Words of common use; by Fu Qian HRFE [second century]),
Shuowen jiezi 5t X5 (Explanations of words; by Xu Shen #FIE [ca.
55—ca. 149]) with commentary by Xu Kai &% [920-974]), Shiming T
# (Explanations of terms; by Liu Xi ZIEE [fl. 200]), Boya %4 (Extended
Literary Exposition; by Zhang Yi 118 [fl. 227-233]), Gujinzhu 555
(Explanations of [terminology of] ancient and present times; by Cui Bao
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BRI [fl. 290-306)), Shenglei E#H (Phonetic similarities; by Li Deng %=
& [Wei period]), Zilin “F#k (Forest of words; by Lii Chen &1 [fl. 266]),
Kanmiu zhengsu yinzi T\|Z258 (or 1TE)1A 5 (Correction of errors, popular
forms, and sounds of characters, also known as the Kuangmin zhengsu 72
B8 or Zhengsu yinzi 5515 & F; by Yan Shigu Bkl [581-645]), and the
Yixun 355/l (Explanations of meanings of words; probably by Dou Yan #
{# [tenth century]).*® The total number of citations is 116. Among them,
the Shuowen jiezi, Shiming, Boya, and the Yixun are cited 26, 27, 17, and
29 times, respectively.

Government Documents (Tang Period)
The Tang liudian JE 7~ 32 (Six codes of the Tang, 735) is the only government
document that is cited.

Mathematical Treatises (Han Period, with Tang-Period
Commentaries)

Two sources are included in this category: the Zhoubi suanjing J&#RH L
(Mathematical classic of the Zhou shadow-gauging instrument; completed
during the first century B.C.E.) and Li Chunfeng’s Z/ZJ&H (602-670)
commentary on the Han-period Jiuzhang suanjing 7.5 5 7€ (Nine-chapter
mathematical classic). Each of these sources is cited once.

Literature: Poems, Rhapsodies, and Jottings (Han to Early Song
Periods)

Twenty-two sources are included in this category, sixteen of which are poems
and rhymed prose: the Han Boliangshi #2125+ (Poems composed at the
Boliang Terrace of the Han; by Han-period composers: emperors, court
officials, et al.), Sima Xiangrus "5 HHA0 (179-117 B.C.E.) Changmen
fu £FIEK (Rhapsody on the Changmen Palace), Yang Xiong's #51f (53
B.C.E.-18 C.E.) Ganquan fu H & (Rhapsody on the Ganquan Palace),
Ban Gu’s Xidu fu P5#3E{ (Rhapsody on the Western Capital), Zhang Heng’s
i 17 (78-139) Xidu (or Xijing) fu Va#5 P4 5] #X (Rhapsody on the Western
Capital), Wang Yanshou's F5E& (ca. 124—ca. 148) Lu Lingguangdian fu
BE IR (Rhapsody on the Hall of Numinous Brilliance in Lu) with
Li Zhouhans Z &%) (Tang-period) commentary, Liu Liangs #/% (fl.
147-167) Qiju 5% (Seven-set refined verses exemplifying [historical
affairs to memorialize the emperor]), Zhang Jingyang’s 58 5[5 (fl. 301-
307) Qiming i (Seven-set rhapsody on fates), He Yan’s {a]2= (190-249)
Jingfudian fu SA&FEIR (Rhapsody on the Hall of Great Blessings) with
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commentaries by Li Shan 25 (ca. 630-689) and the Five Tang Officials (Li
Zhouhan Z= &5 et al.), Zuo Si’s 72 & (2~306) Wudu fu 5% (Rhapsody
on the Capital of Wu) and Weidu fu Zi#H K (Rhapsody on the Capital of
Wei), Xue Zong’s E##% (Three Kingdoms—period) commentary on Zhang
Heng’s Xidu fu, Bian Lan’s 7+ (Wei-Jin period) Xuchanggong fu 7 E'=
X (Rhapsody on the Palaces at Xuchang), Xu Ling’s &% (sixth century)
Taijidian ming KF¥aE:$% (Epigraph for the Supreme Ultimate Hall), Li
Bai's 22 (701-762) Mingtang fu W15 K (Rhapsody on the Mingtang),
and Li Hua's 2% (Tang period) Hanyuandian fu % GBI (Rhapsody on
the Hall of Enfolding Vitality). The total number of citations is forty-three.
Among them, the Lu Lingguangdian fu and the Jingfudian fu are cited most
frequently.

The other six sources in this category include Zhang Hua’s 7% (232~
300) Bowuzhi {555 (Record of legendary stories and exotic animals and
plants), Guo Pu’s #8EE (276-324?) Shanbaijing tu | 117578 (Illustrations of
the Classic of Mountains and Seas), Hu Qu’s tA%% (Tang period) Tanbinlu 78
fE#% (Record of anecdotes of contemporary personages), Shangguan Yi’s -
B {7 (seventh century) Toubujing ¥ 75#% (Manual of the pitch-pot game),
Liu Zongyuan’s #l527C (773-819) essay Zirenzhuan 1 N\ & (Biography of
a carpenter), and Song Qi’s 7R (998-1061) jottings that Li Jie entitled
Huangchao jingwengong Song Qi bilu S5 53N RFBEE (Jottings of our
dynasty’s Master Jingwen Song Qi), one of only two Northern Song sources
(if the Yixun was indeed one). Each of them is cited once or twice.

Treatises on Painting (Northern Dynasties Period)

Xie He's #tiff (fl. 479-501) Huapin i (Appraisals of paintings) is the
only source of this kind to be cited. This Southern Qi (479-502) work is
the earliest Chinese critical writing on the art of painting. The cited text is
about polychrome painting.

As shown above, among the total of seventy-two texts cited, the majority
date to the pre-Qin and Han periods. Only about ten Tang texts (including
Li Shan’s and the Five Officials’ commentaries on the Han rhapsodies) and
only one or two contemporary texts (Song Qi’s note and, perhaps, the Yixun
dictionary) are cited, which represent only one-sixth of the total sources.
Apparently, Li Jie had a strong preference for earlier texts in his collection
and incorporation of traditional architectural sources. To Li, those pre-Qin
and Han classics, philosophical, historical, literary, and lexical works as well
as mathematical works, from far before his time, were the most venerated
architectural sources. He therefore frequently cites literary texts from early
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periods but very few from near or during his own time. He relied heavily
on dictionaries, but most of them belonged to the Qin, Han, and Six
Dynasties (222-589) periods, despite the availability of many contemporary
lexical works compiled under imperial orders, such as the Guangyun [&i8
(Spreading rhymes, 1007-1008), the Jiyun %58 (Comprehensive rhymes,
completed 1067), and the Leipian 8% (Conforming to [the standard of]
the Yupian £JF [Jade thesaurus], 1066-1067). While he cites often from
the Erya and the Shuowen jiezi dictionaries, he seldom used contemporary
commentaries on them, such as Xu Xuan’s £$% (916-991) and Xu Kai’s
R#E (920-974) commentaries on the Shuowen jiezi (Li cites Xu Kai’s
only once, in an annotation), or Xing Bing’s & (932-1010) imperially
commissioned commentary on the Erya, the Erya shu. He also excerpts from
the Southern Qi treatise on painting, the Huapin, disregarding the Tang-
period Lidai minghua ji JER#ZFERE (Record of famous paintings of all
times, 847; by Zhang Yanyuan 5RZ 7% [815-907]) and the contemporary
Tuhua jianwen zhi & FEFE (Experiences in painting; by Guo Ruoxu
i [fl. 1070-1080]), two great works on the subject.

It is important to note that some of the classical texts Li cites neither
explain nor define the given architectural term but merely contain a short
sentence or a phrase in which the term appears. For example, in the entry
for jing 3 (well), the quoted Shangshu 1% (Book of documents) text
contains only the brief mention “Huangdi chuan jing” #7728 (The
Yellow Emperor dug a well).* This excerpt does not tell us anything
about the classical form of wells, their structural features, materials used,
or measurements. This bit of text thus does not serve in any way to help
readers understand the building standards for wells in this imperial
manual. Instead, it is just a matter of preference for precedents, that is, the
significance of the quote here is that the ancestors had constructed wells,
and that jing, referring to a well, had existed for several thousand years.
By virtue of this precedent, the term jing was shown to be an orthodox
term that could be used in contemporary practice and was thus entitled
to treatment in the imperial building manual. Seeking such orthodox
roots for an architectural term or element is evident in many similar
cases in the YZFS. For example, the Baihu tongyi extract in the entry for
gong (palaces and chambers) includes only “Huangdi zuo gong” &7 {F
B (The Yellow Emperor made houses), and the Shiben excerpt has only
three words: “Yu zuo gong” #{F % (Lord Yu made houses).”® The Shijing
reference in the entry for giang reads, “Chongyong yiyi” 52z Iz (Tall
walls stand towering), and the Chungin Zuoshizhuan extract includes
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only the phrase “you qiang yi bi'e” & LI R (there are walls to protect
people from evil).”' As with the Shangshu quote, these mentions do not
convey any information about structural features, except for the Chungiu
Zuoshizhuan excerpt, which at least tells readers about the function of a
wall—protection from bad fortune. All these texts served only as classical
precedents for contemporary terms and building practices—in other
words, the traditional, orthodox roots of contemporary architectural
theory and practice.

Moreover, in cases where Song terms for architectural elements differ
semantically from the classical or earlier terms, Li often notes the classical
terms and their corresponding contemporary names or references. For
example, in connection with the Lu Lingguangdian fu excerpt, “Hi N &SR
#&” (Tartar figures gather far away in the upper posts [on beams]), in the
entry for zhuruzhu {R{FEFE (dwarf post), Li annotates as follows: “4 {458
Z EJFE” (Today [it] is commonly called the shu [Shu-region] post).”> Here,
Li draws a connection between the traditional term shangying 1 (upper
post) in the famous Han rhapsody and the contemporary term shuzhu 1.
In the entry for pinggi “F-%& (chessboard-like ceilings), Li cites a mention
in the Shiji, ‘BT EER B (pingi ceiling in the back hall of the
Jianzhang Palace of Emperor Wu of the Han), and the Shanhaijing tu text
explaining pinglao “V-1% in the Shanhaijing as pingqi. Then Li writes a long

note, stating,

HHECAKE., SEEY. EELEHEERHREAE - T B AR
B LEREEER, LHBEHER, 582 FR; DUERALE, 52
SEEE, 53 In ancient times, it was called chengchen. Nowadays, in
palaces, the superstructures all use rough-beam units to support
the [roof of] buildings . . . On top of the visible [thus refined]
beams, a suanting lintel is installed [and on top of it] square rafters
are used to install ceiling boards, [the ceiling] being called pingan;
if flower decorations are added to the flat boards, [the ceiling] is

called pingqi.
Li thus connects the terms chengchen 7 EE, pingji V-1, pinglao, and

pinggi of ancient times and earlier periods with contemporary building
practices related to this element and, furthermore, connects them with
the contemporary terms pingan and pinggi, which had been in use in
carlier times. At the end of his note, Li specifically corrects an erroneous
contemporary term for this element: “fAJRFEZ-#EE | FEALD” (The

term pingqi “F-#E [with an erroneous character for ¢i, in a different tone
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as well, meaning “to rise,” instead of the one meaning “chessboard”] that
people popularly use for [this element] is a word error). Clearly, Li intended
to demonstrate that the architectural terms recorded in the YZFS were all
correct and made legitimate by tradition.

Examples like these indicate that Li was tracing contemporary terms
and building practices back to historical traditions in the classics and early
authoritative texts. Thus, on the one hand, those esteemed classical texts
are studied and referenced with the goal of finding the orthodox and the
norm; on the other, the identification of contemporary terms with classical
ones establishes a consistency in meaning and practice that was judged to be
commensurate with orthodoxy. Li’s intention was to claim the legitimacy of
the Northern Song architectural standards (both methods and terminology)
that he included in his compilation.

At the same time, Li was very selective about traditional architectural
literature. His goal was not to collect as many texts as possible.”* He chose
only those most significant to his establishment of a connection between the
classical tradition and contemporary building practices. He thus deliberately
chose traditional architectural texts. While he generally recognized the
validity of classical works and used them as powerful precedents in most
cases, some texts define architectural elements in entirely different ways from
one another. In studying, selecting, and quoting classical texts, Li carried
out a policy in which only those meeting a certain criterion were chosen
and incorporated. The criterion was whether a classical text or a classical
term represented what Li judged to be correct and validated by tradition. In
cases where the historical literature was confusing or contradictory, Li’s own
judgment of which text was correct became critical. Based on his studies and
knowledge of the classics and histories, he excluded some texts he judged
confusing and kept those that best represented the historical context and
progressive changes related to the glossed architectural terms.

Take the term /u 1 (blocks) as an example. Li surveyed early texts
related to /u and selected only those glossing it either as “cap blocks” or as
“bearing blocks” for citation in his terminology section. He excluded all
pre-Song texts that confused these two meanings of /« or that gave a third
meaning. For instance, he excluded a Shuowen jiezi passage in which /u is
associated with ji i (brackets).”® Any other pre-Song texts that connected
lu with “brackets” were also excluded, including Li Shan’s Z3% (d. 689)
famous Tang-period commentaries on Han rhapsodies that interprets
Iu to be the same as “brackets.”® By excluding early texts that take /u as
“brackets” from both the entry for dou (blocks) and that for gong (arms)
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in the “Zongshi” section, Li Jie imposes a sharp distinction between /u
(regarded exclusively as “blocks”) and any terms for “brackets.””’

Avoiding the confusions in the textual tradition was part of his work
in establishing an orthodox standard of contemporary architectural theory
and practice. Yet the confusion that Li found in his study of traditional
sources on architecture also indicates an ongoing conflict between the
textual tradition and the contemporary practical knowledge of architecture.
Li tried to deal with such conflicts while incorporating the new concepts
of architecture and new knowledge of building practice. Li’s manner of
treating the textual tradition in architecture reflected how scholars in the
Song period perceived the tradition and confronted innovation.

As a court ofhcial in the Directorate of Construction, Li’s intellectual
orientation to the classical tradition and his search for historical norms
and orthodoxy are significant. While compiling a practical treatise on
architectural methods and construction principles, he engaged in a
textual review of the fundamental principles, technologies, terminology,
and concepts composing the architectural tradition and thus set a solid
foundation for imperial Northern Song architectural theories and methods.
He strenuously sought orthodox roots from the classical texts and earlier,
legitimate documents for the official Song standards on building practice.
He attempted to fuse the practical tradition and the classical, orthodox,
literary tradition.

The YZFS Building Methods and the Material Record:
The Practiced, the Recorded, and the Adjusted

The YZFS summarizes architectural principles and methods, accompanied
by some illustrations, but how faithful were the methods and architectural
knowledge it presents to actual practice? Looking at the material record
of Northern Song architecture, a large part of the building methods in
the YZFS are indeed identical or very close to those that were in use at
that time. Yet there are significant differences in some aspects of technical
methods between the text and the material record. The following few cases
can serve as examples.

First, many decorative motifs in the physical record are identical to
those in the YZFS. For instance, the carved clouds and dragons on the horse-
mounting platform (shangmatai tJ5 %) of the Yongyu Mausoleum 7K 4%
(buile 1085) for Emperor Shenzong 7% (r. 1068-1085) in Gongxian #
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FIGURE 3.2. Clouds carved on an entwining-
dragon stone column as illustrated in the YZFS
(Jjuan 29:12a)

%, Henan, are largely identical to the styles of
clouds and dragons on the carved stone column
as described and illustrated in the YZFS (figures
3.2 and 3.3). The wanzi B (wan-character
symbol for ten thousand) pattern in the form
of TH (swastika) is one of the major decorative
motifs in the YZFS, used mostly in stone and
wood balustrades as well as in decorations painted
on timber elements (figures 3.4 and 3.5).%® The
system of color painting in the YZFS stipulates
that the wan character is one of several forms of
“linked pattern” (343Z) and should be painted
on the front and back of a pupaifang LT (a
longitudinal tie beam on top of the architrave),”
but in the YZFS illustrations of color painting,
this motif is used on beams as well (see figure
3.5). From these illustrations, the central cross of
this form is potentially either of counterclockwise
rotation or of clockwise movement. Symbolizing
longevity, richness, continuing good fortune, and
power, the wan motif in architectural decorations
was closely associated with a high social status in
premodern China. It was used in imperial and
official architecture or that for patrons from

FIGURE 3.3. Carved clouds and dragons on the horse-
mounting stone of the Yongyu Mausoleum (1085)

of Emperor Shenzong at Gongxian, Henan (author
photograph)
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FIGURE 3.4. Wan-character (counterclockwise-oriented swastika) motif used in a
single-layer stone balustrade as illustrated in the YZFS (juan 29:11b)

Sia!

FIGURE 3.5. Wan-character motif in the YZFS illustrations of the color-painting system: (top) linked pattern
in the form of a clockwise-oriented wan character (juan 33:8a); (above) wan-character (counterclockwise
orientation) motif for painting on beams (juan 34:3b)
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a high social class. In the physical record, remnants of brick railings with
such a motif have been found in the imperial Northern Song mausoleums in
Gongxian, Henan, and the wan character indeed has a variant form, either
clockwise or counterclockwise (figure 3.6). In addition, the YZFS stipulates
that a wan-character board (# “#i%) is used only in a “single-layer balustrade”
(dan goulan B3 F])—never in a “double-layer balustrade” (chongtai goulan
B 2 $[#])—as consistently illustrated in the text (see figure 3.4).°* Moreover,
in such a board, the wan character can be either hollowed out (toukong 1%
Z2) or not.®! The remnants of wan-character brick railings from the imperial
mausoleums present the following variation: some are carved through while
others are not. In the architectural compound of Jidumiao 7#{&J# (Shrine
for the God of the Ji River, Jiyuan 7%, Henan) patronized by the imperial
Northern Song court, where the emperors offered sacrifices to the God of
the Ji River (Jidu 7%7&, one of the Four Great Rivers worshiped by rulers
throughout all of Chinese history®), elements having survived from Song
times include the beam structure and bracketing of the Qingong = (Soul-
Sleeping Hall, 973), a sacrificial hall for holding the ceremony for the God
of Ji River (figure 3.8),% and a stone balustrade with such a “swastika” motif
in front of the Lingyuange @& (Pavilion of Spirit River) at the Shrine
for the North Sea (L¥547), a part of the compound of the Shrine for the
God of Ji River where several structures built or rebuilt during the Ming and
Qing periods are preserved. Here again, the wan character is used in a single-
layer balustrade, and this example shows the motif completely hollowed out
(figure 3.7).

Looking at the bracketing of the Soul-Sleeping Hall, not only the
structure of each bracket set, composed of two layers of protruding arms
with the upper-layer arm supporting a lateral arm, but also the identity
between the sets on top of capitals and those in the center of a bay, as well
as the proportion of bracketing elements, are on the whole identical to what
is presented in the YZFS (figures 3.9 and 3.10). The bracketing structure
corresponds exactly to what is termed in the YZFS “five puzuo with two
layers of protruding arms, having no lateral arms on the lower layer” (715
YEH R [T — 10 1f1.(275); and the lateral arm supported by the second
layer of protruding arms (/inggong > #t in the YZFS) intersects with a timber
element whose head stretches forward (shuatou %88 in the YZFS). The
linggong functions as a support to the eave purlin, and a cushionlike timber
(timu 3K in the YZFS) is installed between the arm and the purlin. The
column sets and the intermediate sets are of exactly the same construction,
both containing protruding arms that in both cases protrude from the same
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FIGURE 3.6. Remnants of brick railings in wan-character motif excavated from imperial Northern Song
mausoleums in Gongxian, Henan: (/eft) excavated from the tomb for Empress Yuande, Ms. Li, of Emperor Taizong
of the Song; (middle and right) excavated from the imperial kiln for bricks and tiles (from Henansheng Wenwu

Kaogu Yanjiusuo, Bei Song huangling, plates 75 and 87)

level, all these being of an authentic period style of
Song architecture.** At the corner sets, two arms
protrude at an angle of forty-five degrees, and on top
of the second layer of such arms, the lateral arms
(linggong) supported by the arms protruding straight
meet by extension from two directions and intersect
a shuatou that protrudes at an angle of forty-five
degrees. Such construction, termed /liegong ¥k
(intersected arms from two directions [at the corner])
in the YZFS, and the two connected lateral arms that
share the same small block, yuanyang jiaoshou gong
BEEZEM (mandarin-duck head-crossing arms),
are also frequently seen in the extant wood-framed
structures of the tenth to thirteenth centuries. In
addition, on top of the architrave, a lateral tie beam
is installed to allow bracket sets to sit on it. When
such tie beams (pupaifang in the YZFS) meet the
corner column, they stretch their heads from two
directions, and the two heads intersect each other.
Both the pupaifang and the architrave are raised
slightly from the central bay to the corner, where
the corner column also rises slightly. Technically,
such a building technique—jiaozhu shenggi 41+

AL (rise of corner columns) as summarized in the

FIGURE 3.7. Stone balustrade with wan-
character (counterclockwise orientation) motif at
the Shrine for the God of the Ji River in Jiyuan,
Henan (author photograph)
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FIGURE 3.8. Soul-Sleeping Hall at the Shrine
for the God of the Ji River in Jiyuan, Henan,
with Song beam structure and bracketing
(built 973): (top) front view; (above) side view
(author photograph)

FIGURE 3.9. Bracketing under front eave of
the Soul-Sleeping Hall at the Shrine for the
God of the Ji River in Jiyuan, Henan: note
identity between the column sets and the
intermediate sets, both of five puzuo with two
layers of protruding arms, having no lateral
arms on the lower layer (author photograph)

YZFS—functions to strengthen the entire structure and
facilitates making the eaves turn upward at the corners.
In the construction under the corner eave, which is
supported by the corner bracket sets, a special timber
element is installed on the eave purlin and rises from the
last bay. Such a timber, which is termed shengtoumu 4 55
K (head-raising timber) in the YZFS (figure 3.10), and
all those elements mentioned above facilitate the creation
of a gentle, elegant curvature of the roof and eaves that
characterizes Song architecture. These building features
found in extant Song structures or architectural remains
of Song times illustrate the faithfulness of some of the
building methods recorded in the YZFS to reality.

Yet not all actual methods of Song times were
summarized and recorded in this treatise. This is
clear when we compare cases of bracketing methods.
In extant Song buildings, particularly those in the
south, we often see a small, flat board installed under a
block, which, in Japanese architectural terms, is called
minban IR (platelike board). Examples of use of this
board in bracketing include both extant wood-framed
structures, such as the Sanqing Hall =& (1015)
at the Yuanmiao Daoist Monastery JG(Z)W# in
Putian FiHH, Fujian (figure 3.11), and those masonry
structures in imitation of wood-framed buildings, such
as the Renshou Pagoda =555 (1237) of the Kaiyuan
Monastery F7CSF in Quanzhou R/, Fujian (figure
3.12), yet this feature is not included in the YZFS. The
reason for excluding this building method from the state
building manual was probably because it was restricted
largely to local areas. Similarly, the inner, concave
contour of a bracket arm as seen in extant buildings—
Sanqing Hall, for example—was also not included in
this treatise. The angled protruding arms as seen in the
Moni Hall EEJEfE (1052) at the Longxing Monastery
ZH1F in Zhengding 1F7E, Hebei (figure 3.13), are
also unrecorded in the YZFS. Such arms were not
common in magnificent, official Song buildings,
although most recent studies suggest that such arms



129

THE YINGZAO FASHI

FIGURE 3.10. Corner bracket sets in the Soul-
Sleeping Hall at the Shrine for the God of the Ji
River in Jiyuan, Henan, featuring intersected arms
from two directions (/iegong), “mandarin-duck
head-crossing” arms (yuanyang jiaoshou gong),
pupaifang supporting all sets and stretching their
heads from two directions, and the “head-raising”
timber (shengtoumu) facilitating the eaves’ turning
upward (author photograph)

might have been popularly used in some

local 5

areas.” In general, such angled
protruding arms are still more often found
in the architecture of the Liao (907—
1125, Khitan) and the Jin (1115-1234,
Jurchen),*® dynasties that Song society
perceived as “barbarian.” Further studies are
needed regarding the emergence of angled
protruding arms in the architecture of
the Liao, Song, and Jin and how such
transmitted
their
surrounding areas, and the central plain
of the Northern Song. Nevertheless, this

angled-arm construction must have been

a construction method was

between the “barbarian” areas,

regarded as an unorthodox method in Song
building practices, and thus, even though
the Longxing Monastery received imperial
patronage in the early Northern Song period,
the angled-arm construction was not valued
as an effective building method to be included

in the dynasty’s building standard.

FIGURE 3.11. Bracket set (front part) of the
Sanqging Hall (1015) at the Yuanmiao Daoist
Monastery in Putian: note platelike board (minban)
under blocks and inner concave contour of arms
(courtesy of the Bureau of Culture of Putian, Fujian)

FIGURE 3.12. Bracket sets imitating timber
structure on the western pagoda (1237) of the
Kaiyuan Monastery in Quanzhou, Fujian: note the
minban under the blocks (author photograph)

FIGURE 3.13. Angled protruding bracket arms
of the Moni Hall (1052), Longxing Monastery,
Zhengding (author photograph)
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In the YZFS discourse on decorative patterns in the wood-carving
system (fER{F), three kinds of floral patterns are included in the standard
on “carving a background-indented raised-relief-sculptured scrolled-leaf
flower” (i Z|HIAEZE HEEEE). They are the haishiliuhua 1S A THEE (exotic
pomegranate flowers), the baoyahua & % (precious spike-petal flowers),
and the baoxianghua EHHHE (precious roses). The pattern of peonies (41
F}#E) is considered to be the same type as the baoxianghua. All of these
flowers have “scrolled leaves” (5 HE#E). The YZFS states the following rule
for classifying the grades of these flowers by the number of scrolls on each
leaf of a flower:

e Ze [ (3F) BUEZE] BEECHE =M —H:
FfREE “HEME [ (5F) #EEEH,; HrEzE
H]. 8—Fzb Z&FHAL MEERZ, —BEH LR
Z.% The carving system of background-indented, raised-relief-
sculptured [(annotation) alternatively, full-relief-sculptured]
scrolled-leaf flowers has three kinds: Number one is the exotic
pomegranate flower... Number three is the precious rose
[(annotation) which refers to roses whose leaves are all scrolled;
the peony and its kind are (of) the same (class)]. On each leaf, the
one having three scrolls is superior [in quality], the one with two
scrolls takes second place, and that with one scroll is even more
inferior.

In this text, ye (leaf) in juanyehua is not defined as a (green) leaf in the
narrow sense; instead, it denotes petals as well. As the above text shows, the
more scrolls a petal has, the higher the class its flower belongs to.

As Takeshima Takuichi 77&5E— (1910-1992) pointed out, the
differences between “one scroll” —%, “two scrolls” Wi %, and “three scrolls”
=% are not distinctive in the YZFS illustrations related to the carving
system (figure 3.14).° Indeed, from all surviving versions of the YZFS, it is
unclear what these “scrolls” mean and how they are distinguished from one
another. The Ming and Qing artists who copied these images must have
had no idea of the distinctions among the different numbers of scrolls and
their importance, but the pictures from which they were copying might
already have been unclear as to such distinctions. More important, there
is no example of pre-Song wood carvings that has survived, and there are
scarcely any comparable examples from the Song period. However, if we
investigate the material record of Northern Song stone carving, we may
manage to get an idea.
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FIGURE 3.14. YZFS illustration of the carving system of “background-indented relief-

sculptured” scrolled-leaf flowers, with Chinese labels indicating, from top to bottom,
“three-scroll leaves,” “two-scroll leaves,” and “one-scroll leaves” (juan 32:24a)

The background-indented relief-sculptured carving (¢idi qitu 5| #0E
Z€) is also one of the four carving systems in the stonework section of the
YZFS, and many of those flower motifs as classified in the wood-carving
system are included in the decorative motifs related to stone carving as well:
“HEEES E A S, —HAHE%e, —HERMEEEE - HATEEX
FIER—f —HigOEE HEHE ZFHIE-79 (The
[stonework] carving system has four classes: Number one is background-
indented relief sculpture; number two is background-recessed low-relief
flowers . . . Its system of decorative flower patterns includes eleven kinds:
the first is exotic pomegranate flower; the second is precious rose; the third
is peonies . . .). Here, as the second class of carving techniques, the yadi
yingi FEHIFERE (background-recessed low relief) refers to a method in
which the background is carved lower while patterns are carved in low
relief and do not protrude from the stone surface.”” Compared with this
technique, the wood-carving technique of “background-indented relief
sculpture” is described in the YZFS as follows:

JUBERHIREZESE, B FOR BT IUE, R B NEESESE. s
TENEIGE, ©FRESHH. 7' Whenever a background-indented

relief-sculptured flower is carved, the background on all sides
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of the board is indented, and the flowers, leaves, and other features
are to be raised within the space of the board. Carve the petals
[and leaves, making them] turned inward and rolled, and make
their exteriors and interiors distinct.

It appears there is some similarity between the wood-carving technique
of tidi qitu and the stone-carving technique of “background-recessed low
relief” (yadi yingi), or to some extent the technique of #di gitu wood carving
is closer to that of yadi yinqi stone carving than to that of #di gitu stone
carving (figure 3.15). Presumably, the principles of carving flower patterns
and scrolled petals in the wood-carving system should be similar to those
for stone carving. Also, the text specifies that the flowers and leaves should
be “turned inward and rolled” GEN#I4E). We can look at some examples
of carved flowers made in the “background-indented relief sculpture” or
“background-recessed low-relief” technique, in which flower petals and
leaves are rolled and turned inward.

The physical evidence examined here includes the flowers carved in low

relief on the stone platform of the Southern Tang F/E (937-975) Sarira

FIGURE 3.15. Difference between stone-carving technique of “background-indented
relief sculpture” (tidi gitu) (left) and that of “background-recessed low relief” (yadi
yingi) (right) in the YZFS (after Hou Youbin and Li Wanzhen, Zhongguo gudai jianzhu
lishi tushuo, fig. 6.10.24)

FIGURE 3.16. Flowers carved on the platform of the Sarira Dagoba of the Qixia
Monastery, Nanjing: “background-recessed low relief,” featuring one or two scrolls on
each petal (after Liang Sicheng, Yingzao fashi zhushi, 45)



Dagoba % l/#% at the Qixia Monastery 1
#5<F, Nanjing, and the exotic pomegranate
flowers carved on the masonry wall of the Pota
45 (Po Pagoda, built 974) in the Northern
Song capital of Bianliang {T# (modern
Kaifeng) (figures 3.16-3.18). In addition, the
main hall of the Chuzu’an #J#H/& (Nunnery
of the Sect Founder, built 1125) at Songshan
Mountain #&[l] in Dengfeng, Henan, is the
only extant Northern Song timber building
that was built after the completion of the
YZFS. The stone columns of this hall are
carved with various flower patterns, providing
us with a rare example of Northern Song
stone carving. Among the carved patterns,
the exotic pomegranate flowers carved on
the eastern column of the central bay on the
facade of the hall can be compared with the
above examples (figure 3.19).

Whereas several lines are included on
each petal in these examples, the petals and
leaves are apparently turned inward and
rolled, and their exteriors and interiors are
indeed distinct. Moreover, it is clear that one
or two scrolls have been carved on a petal or
leaf, mostly at the tip. In the flower petals
carved on the Dagoba of the Qixia Monastery,
some possess one scroll while the others have
two. The exotic pomegranate flowers carved
on the Po Pagoda include those carved in the
“background-recessed low-relief” and those in
the “background-indented relief-sculpture”
styles. The flowers carved in the former style
consistently show one scroll on the tip of
every single petal. The “background-indented
relief-sculptured” flowers basically have one
scroll as well (see top of figure 3.18), although
some petals seem to possess two scrolls. As
regards the pomegranate flowers on the
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FIGURE 3.17. Exotic pomegranate flowers carved on
the Po Pagoda (974), Kaifeng: (top) flowers carved

as decorations on the masonry wall with images of

the Buddha (author photograph); (above) detail of
“background-recessed low-relief” flowers, one scroll on
each petal (courtesy of the Kaifeng Wenwuchu)
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stone column of the Chuzu'an Nunnery,
which were produced after the nationwide
distribution of the YZFS, the petals are all
turned inward and have two scrolls on them,
while the leaves all have one scroll.

These petals are all carved on Buddhist
monasterial buildings, and none of them
has three scrolls. It should nonetheless
be clear what “one scroll,” “two scrolls,”
or “three scrolls” means in these carving
systems of the YZFS. Although we have
no extant examples of carved flowers with
three-scroll leaves in the techniques of
“background-indented relief sculpture” or
“background-recessed low relief,” we can
assume that the three scrolls must have
been carved on the tip of a petal and the
interior and exterior of the petal must have
been made distinct owing to the inward-
turned petal and the scrolls on it. As the
text states, a bigger number of scrolls on
a petal or leaf represents a higher level of
flower pattern. Focusing on the decorative
patterns themselves—the scrolls on petals
and leaves—instead of the difference in
carving methods, the image of the peonies
carved on the western stone column
(wangzhu ZEFE) along the sacred way at
Emperor Shenzong’s Mausoleum Yongyu
K% (built 1085) in Gongxian, Henan
(figure 3.20), may help in understanding
the meanings of the flower scrolls.

The peonies here are carved in the
technique of jiandi pingsa T3 (even
carving on a slightly indented background),

designated as the third kind of stone carving
. 5 . .
FIGURE 3.18. Two “background-indented relief-sculptured” 100 the YZFS,* in which the baCkground 1S

exotic pomegranate flowers carved on the Po Pagoda: (top) indented Sllghtly WhllC thC carved pattern
one scroll on each petal and leaf; (above) one or two scrolls

on each petal (courtesy of the Kaifeng Wenwuchu) is even with the stone surface.”” Compared



with the petals on the two nonimperial
buildings, all the peonies carved on this
imperial mausoleum contain three or even
more scrolls on each petal. Of the six petals,
four (on the stem and top of the peony,
respectively) are carved with at least three
scrolls on each, and the other two petals
are carved so elaborately that each contains
one or two scrolls at the place not far from
the starting point and two or three more at
its end. Compared with the (green) leaves
carved at the Po Pagoda and the Chuzu'an
Nunnery, each of which includes only one
scroll, the leaves on the “imperial peony” are
intermingled with petals and are elegantly
made with scrolls varying from one to three.

The physical evidence basically interprets
the textual record. The terms “one scroll,”
“two scrolls,” and “three scrolls” are standard
terms denoting scrolled petals and leaves, in
most cases at their ends. If a flower pattern
is designed to have more than one scroll, the
additional scrolls can be made in the middle
of a petal and below the scrolls at its tip. The
more scrolls a petal or leaf has, the more
superior the carved flower is. Moreover, the
higher grade a building has, the more superior
are its flower decorations.

Both similarities and differences exist
between the actual building methods and
those stipulated in the YZFS. Given the fact
that the YZFS was compiled and completed
only in the late Northern Song period, one
may be tempted to think that the YZFS
certainly had no way of embodying every
single technical method or describing precisely
every detail of a technical method in use in
contemporary construction practice prior to
its completion. Nevertheless, it is necessary
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FIGURE 3.19. Exotic pomegranate flowers carved
on the stone columns of the main hall (1125) of the
Chuzu’an Nunnery in Dengfeng, Henan, featuring
two scrolls on each petal and one scroll on each
leaf (after Guo Daiheng, Zhongguo gudai jianzhushi,
3:678)
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FIGURE 3.20. Peonies carved on the stone pillar of the Yongyu Mausoleum (1085) for

Emperor Shenzong, featuring three or more scrolls on each petal: (/eft) line drawing of

two peonies on a twining spray (after Henansheng Wenwu Kaogu Yanjiusuo, Bei Song
huangling, 216); (right) photograph of peony at the bottom (author photograph)

to be reminded that Li Jie specifically claims that the practical building
methods he presents in the YZFS were those having been transmitted from
earlier practice and proven to be “feasible” “over time.” Li Jie also specifies
that he “discussed with highly experienced craftsmen of all systems and
carefully examined the guiju” (BHFE{FRE EEENELIT, FEEREITH
#F).74 Here, guiju #175, or “rules,” is an important word. It certainly refers
to architectural principles and procedures that had proven to be feasible and
had been widely followed in practice. But on the other hand, it represents
the legitimization of practical technologies and principles in all building
systems. Instead of simply transcribing whatever the craftsmen told him,
he investigated whether the practical methods followed the guiju, and in
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doing so, he set a strict criterion for determining what was to be included in
this Song building manual: legitimated methods only. Thus, such building
methods as the “angled protruding arms” or bracket arms with “an inner,
concave contour” or the “platelike board” under a block, which either had
no textual tradition or originated possibly from remote regions or foreign
lands or had been practiced in merely one or a few instances within a small
area of the central plain, lacking broad applicability, may have been judged
“illegitimate” or “unfeasible over time” and thus excluded from his official,
orthodox, legitimated building standard.

Li Jie’s consideration of the legitimacy of practical building methods
shows no difference from his strenuous yet unshakable pursuit of the classical
tradition and orthodox roots underlying official state architectural theory
and standards. In this aspect, the textual tradition and the practical tradition
were reviewed consistently in the YZFS. Li Jie may also have imposed some
adjustments in some details of certain building methods to make them more
“legitimate,” which may account for some of the differences between the
technical contents of the YZFS and what can be seen in the material record.
That is to say, the building standards as presented in this official treatise
may have represented, to some extent, an artificial, authoritative ideal of
the practical method, an adjustment at a level of appropriateness that Li
Jie and the Directorate of Construction deemed at a specific time—the late
1090s, when the importance of the practical tradition in architecture was
recognized by the central government and all of society equally with the
classical, textual tradition.
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The Yingzao Fashi Architectural Terminology (l) —
Bracketing Likened to Flowers, Branches, and
Foliage

Architectural Metaphors and Conceptualization in
Tenth to Twelfth Century China

The state building standards that Li Jie claims as legitimate in the YZFS
include comprehensive construction methods and numerous architectural
terms. No matter how “technical” these contents may be perceived, they
must have contained culture-bound elements given the fact that most of
these technical methods and terminology had their roots in the actual
practices of Song craftsmanship. Specific professional and intellectual
settings, social customs related to the building profession, and popular
architectural conceptualizations must have been involved in the creation and
transmission of these methods and terms. These social and cultural factors
must have been retained in the technical methods and terminology sorted
through and accepted for presentation in the YZFS. In fact, underlying the
architectural discourse in the YZFS is indeed a plentiful store of distinctive
social and cultural connotations.

The myriad architectural terms presented in the YZFS are very specific,
and many are difficult to understand. In the “Kanxiang” (Examination of
details) section of the YZFS, Li writes about his policy for treating these
terms:
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BEESFLH HEBEE SEHMBELEER HEER
DIEEEERFELRI 1832 (48%) =45, "' The terms for
buildings, chambers, and others are indeed of a large number. [For]
those that are recorded in books and texts, [some] are different
from [one another| and [some are] identical to one another . . .
[Now your subject] excludes or collects [those terms] by referring
to all books and what the offices [in charge of construction] said
and has compiled the two chapters of the “Zongshi” [General
explanations].

Li Jie faced a great number of architectural terms and tried to sort them
by referring to written sources and what the scholar-officials working
under him said. In compiling the two-chapter terminology section of the
YZFS, however, he was able to deal with only a small portion of their vast
number.

Although modern architectural historians and sinologists have developed
general identifications of most textual terms with actual architectural
elements, few of them have given attention to the semantic meanings of
the terms themselves. When an architectural term was created for a specific
building element, the words used in the term had to make sense according
to the specific architectural procedure and the specific structure related
to the element. The word choice was a matter of how people (builders or
viewers) conceived of these elements. Therefore, architectural terminology is
a faithful carrier of popular architectural culture and distinctive architectural
concepts.

In the YZFS, some elements are termed
according to their structural positions
and functions, such as jituan F1# (main-
ridge purlin) and chengchuanfang A1%577
(rafter-supporting tie beam), but others are
named based on their outstanding physical
features. Two typical examples are chashou
Y (literally, “raised, folded hands”), an
inverted V-shaped brace under the main
ridge, and zhagqian #Z  (literally, “pin-

pricking connector”), a very short beam

with a span of Onl}’ one rafter, which was FIGURE 4.1. Beam structure of the Sanging Hall
(1015) at Yuanmiao Daoist Monastery in Putian,

i Fujian: note four short, curved beams (zhagian, or
thWCCIl two columns (ﬁgure 41) Itis often “pin-pricking connectors”) (author photograph)

considered to be as short as a pin inserted
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the case that words denoting the physical features of a building element are
metaphorical.

In the particular bracketing nomenclature used in the YZFS, two of the
terms for bracket arms that protrude from a column or from the wall plane
are huagong Tt (flower arms) and miaogong ¥ 1#k (twig arms). The YZFS
does not give semantic explanations of hua ¥ or miao ) in these terms,
both being polysemantic words in ancient Chinese. The word /ua in huagong
has long been written either in its traditional form (¥) or in its simplified
form (F) in almost all modern scholarship, without any discussion of how
its semantic meaning is related to the particular architectural element. From
Paul Demiéville to Takeshima Takuichi 77 /& 5 — (1901-1992), from Liang
Sicheng 2 L5 (1901-1972) to Chen Mingda BEFH}E (1914-1997), the
major figures who contributed to twentieth-century scholarship on the
YZFS, not one dealt with the specific meaning of hua in huagong. However,
in Western scholarship of the 1970s and 1980s, as scholars attempted to
make English-language translations of these Chinese terms, huagong was
translated as “flower arms” (by Else Glahn)’ and “flower or petal arms”
(by Nancy Steinhardt).” These scholars did not explain, however, why they
translated Aua into those English words. Furthermore, in 1984, Xu Bo’an
and Guo Daiheng commented, “TF (%) FIft. Fra'E (%) #t g2
{EME” ([The character] hua is [the character] hud [{t]. So-called huagong
is just hudagong [{EHE]). The authors identify hua # as hua {L, which is
commonly understood as “flowers” (but also means “pattern,” “fireworks,”
“garish,” or “profligate”), but they did not specify whether either of the hua
characters indeed stood for flowers and, if so, why. Because of a dearth of
scholarly discussion on these words, the interpretation of huagong as “fHower
arms” has not been accepted in the field.

We must ask the following questions: Why were protruding arms named
“fowers” and “tree branches”™ More important, what are the significant
implications of this naming for the history of Chinese architecture? A careful
reading of the text reveals that an impressive number of terms for bracketing
in the YZFS indeed incorporated botanical—flower or tree—nomenclature.
These terms may be divided into three categories: (1) terms for individual
elements, (2) terms for composite units, (3) terms for methods of combining
individual elements. I highlight these terms in tabular form (table 2).

These terms cover the most fundamental elements and construction
features of a bracket set. I propose that a systematic architectural metaphor
underlies this distinctive bracketing terminology in the YZFS. In this
metaphoric system, bracketing elements generally are likened to “flowers,”



TABLE 2. YZFS Bracketing Terms Incorporating Botanical Nomenclature

Bracketing terms

Literal translation

Structural properties

Individual elements

huagong FEHk:

Juantou 7 55
miaogong FHHk

yimiao — or
danmiao BV
liangmiao Wit% or
shuangmiao XY
yizhi —1%

ye BE

yingang 5
huatouzi TEFE T

huaxindou FELR}

dinghua mohaigong
TEEBRZAME

Composite units
duo %5

yiduo — 7% or
liangduo WA %<

flower arms, flowering arms

scrolled head

branch arms, treetop arms,
spray arms

one branch (spray), single

branch (spray)

two branches, double
branches (sprays)

single branch (spray)
leaf (or petal)

flower or petal cantilevers

flower head

flower-heart block

“chin”-erased little lower
arm

flower, cluster of flowers

one flower, two clusters of
flowers

Methods of combining elements

chuyizhi Hi—7H
zhuanye HEE

buzhuanye THEZE

protruding single branch
rotating leaves

without rotating leaves

protruding arms, arms jutting toward front
and rear

protruding arms

protruding arms
one protruding arm
two protruding arms

one protruding arm

cross arms, usually perpendicular to pro-
truding arms

cantilevers projecting from wall plane

strut under a downward-pointing cantile-
ver; an incomplete protruding arm whose
head is cut by a downward cantilever

block installed on the center of an arm

incomplete protruding bracket arm placed
between two arms of inverted V-shaped
brace under ridge purlin

measurement for counting a whole bracket
set that includes at least one protruding
arm

one or two bracket sets

method by which arm projects from wall
plane

method by which cross arms are installed
on the head of a protruding arm

method in which a protruding arm sup-
ports no cross arms
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“branches,” “flower sprays,” “leaves,” or “petals”; and, a bracket set as
a whole is likened to a flower and counted in one cluster or more. Let
us go over these terms and related indications in the YZFS and search
contemporary literary texts, looking at how bracketing was perceived to
be like flowers or flowering trees in Song times. Furthermore, we need to
consider whether such imagery was shared by different social groups and

what kind of architectural conceptualization it was associated with.

The Making of “Flowering” Brackets

Protruding Arms as “Flower Arms” ##t and the Bracket Set as a
“Cluster of Flowers” —¢

In the earliest Chinese dictionaries, the Erya and Shuowen jiezi, the character
hua # as in huagong has two basic meanings: “flowers” or “to burst into
flower.”® Throughout the literary record, /ua with these two meanings is very
common.” Hua as “flowers” is frequently used in all sections of the YZFS,
as in xieshenghua 554 % (lifelike flowers), juanyehua EHE#E (scrolled-leaf
flowers), and so on. These two basic meanings of /ua were extended to mean
“magnificent,” “gorgeous,” “beautiful,” or “ornate,” and, in addition, hua
can stand for ancient China or the Han & ethnicity. Approximately during
the Jin (265-420) and Northern Dynasties (386-581) periods, a popular
form of hua for “flowers” appeared, written £, and, as defined in the sixth-
century dictionary Yupian K& (Jade thesaurus), this popular form often
replaced the former character: “% 2% %5 (Nowadays [{£] is [used as]
the character for hua [#, flower] and fu [%, flower]). But the former hua
as “flowers” is used frequently in official documents and scholarly texts
throughout all eras. During the Song dynasty, the interchangeability of ##
and {t was recorded in the imperial rhyming dictionary Guangyun JE&#R
(Spreading rhymes)." Since it was still common to formally use the original
hua as “flowers,” the character hua % could stand for either “Howers” or
“come into bloom” or for other meanings extended from those. A Northern
Song account indicates the confusion of these different meanings that
existed before the completion of the YZFS (in 1100). Wang Anshi %
£ (1021-1086), in his You Baochanshan ji JiF2E# LF0 (Travel notes of
Baochan Mountain), wrote as follows:

BRI EZEL--BREGRS. ERVE. HIO8HE,
BELSCE. B "6, 55 T8, W TEE, Z
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M4 | % ZF 2. " Baochan Mountain is also called
Huashan . . . More than one hundred steps away from the cave,
there was a stele fallen prostrate on the roadside, [on which]
the inscriptions had been effaced and nearly disappeared. The
only inscription that was still legible reads “Huashan” [{E 111,
Mountain of Flowers]. [The fact that] modern people say “hua”
[#] as in the “hua” of “huashi” [flowering and fructifying;
flashy and substantial] is because of a wrong pronunciation.

Wang’s observation indicates a contemporary phenomenon in the
Song dynasty: when hud ft and hua #E (as “flower”) are interchanged,
hua % as “flowers” (hui {t) is easily confused with hua # (same form) in
other meanings and pronounced differently. Here, /ua % in “Huashan”
should mean and be pronounced the same as hui &, but many Song
people pronounced it using other tones that carried meanings other than
“flower”—in this case, “flowering,” “flashy,” or “literarily talented.”
Regarding this phenomenon, Wang lamented,

RIRAME, XPBEREFEZNEF. it 2B H AR/
## . A E AR 2 I, regarding the prostrate stele, also
feel sad that because of the extinction of ancient books, later
generations have mistaken things in transmission and cannot
name [them correctly]—[instances] too many to possibly

speak of!

Thus, for instances of the same character hua # in Song texts, it is
necessary to distinguish its appropriate meaning according to its context.
Likewise, the differentiation of hua # in huagong FEHE as it occurs in the
YZFS becomes an academic matter not to be ignored.

In spite of the many extended meanings of /ua, none of them would
make sense architecturally in the term huagong. There is no reason why
only protruding bracket arms would be associated with a “Chinese” (hua)
style. Likewise, although bracketing as a whole in Chinese architecture
does possess an ornamental function, there is no convincing reason why
only projecting arms would be characterized as “ornaments” (hua). As
for the meaning “beautiful” (hua), it could be appropriate only in that
those jutting arms were decorated with color or, sometimes, carving."
However, brackets in a Chinese wood-framed structure are not necessarily
polychrome or carved, and in instances where color or carving has been
applied, every kind of arm and element could be painted or carved.
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Therefore, there is no compelling reason for craftsmen using the word hua
to emphasize protruding arms as colorful or carved elements. If we exclude
these inappropriate extended meanings, only the meaning of “flowers” or
“to burst into flower” remain as logical interpretations of huagong from an
architectural point of view.

Chinese architecture is characterized by a historically long-standing
system of wood-framed structures, but extant wood buildings do not
include an example of pre-Tang construction. Early-period architecture
is discernible in representations on excavated objects that imitate wood
structures and in architectural depictions on recovered pictorial stones and
bricks. The archaeological evidence indicates a history of the development
of building technologies, including that of bracketing. During the pre-Qin
period, bracket arms were installed only along the wall plane (under the
eaves) or parallel to the wall plane (under the purlins) (figure 4.2). While
bracketing arms of this kind were still common in Han times (figure 4.3),
protruding arms appeared approximately during the Eastern Han period.
By extending protruding arms to the front and rear, bracketing changed
its otherwise solely laterally extending feature and began to extend in
two directions: parallel or perpendicular to the wall plane (figure 4.4).
Correspondingly, bracketing supported eaves, beams, or purlins along the
two directions as well and enabled eaves to
extend farther from the wall plane. With
this new structural function, bracketing later
developed an increasingly comprehensive
form in which layered protruding arms
extended one after another, and each layer
tended to be intersected by one or two
layers of cross arms sitting on their ends in a
perpendicular orientation. The consequence
of the projections of protruding arms and
their intersections with lateral arms is that
a whole bracket set took on the appearance
of a flower in full bloom when it was seen
from the front, side, or from below (figure
4.5). Such flower-shaped bracketing was
typical during the Tang, Five Dynasties, and

FIGURE 4.2. Architectural image on the Spring and
Autumn-period lacquerware fragment excavated at
Linzi, Shandong (after Shandong Bowuguan, “Linzi
Langjiazhuang yihao Dongzhou xunrenmu,” 82)

Song periods, when wood-framed Chinese
architecture was maturing structurally and
aesthetically. Such flowerlike bracketing is



THE YINGZAO FASHI ARCHITECTURAL TERMINOLOGY (1)

.1‘.-

70
'l;a

145

‘
g ”.i P //;

.—'

E = --—-ﬁﬁ

et ,..l:p_

FIGURE 4.3. Architectural images on Han-period pictorial stones and masonry
watchtowers: (top) Suining, Jiangsu; (middle top left) Tongshan, Jiangsu; (middle)
Suining, Jiangsu; (above) Xuzhou, Jiangsu (after Liu Dunzhen, Zhongguo gudai
Jjianzhushi, 51, 70, 74); (middle top right) brackets on the watchtower of Pingyang

Fujun, Sichuan (author photograph)

seen not only on extant timber structures and
in murals but also in masonry structures and
tombs imitating timber bracketing (figures
4.7-4.9).

The protruding arms are critical for
visualizing this flowerlike bracketing structure.
If we were to remove the protruding arms one
by one from the uppermost layer down to the
lowermost layer, the whole bracket set would
shrink correspondingly and the flower shape
would ultimately disappear (figure 4.6). Song
or pre-Song craftsmen must have observed
this critical visual feature of the protruding
(“jumping”) arms and fully appreciated the

FIGURE 4.4. Han-period bracketing with protruding
arms: (/eft) brackets on burial object excavated at
Sanmenxia, in Henan; (right) burial object excavated at
Wangdu in Hebei (after Liu Dunzhen, Zhongguo gudai
Jianzhushi, 75, 77)
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a.

FIGURE 4.5. Sketch of the making of a flower-shaped bracket set: (a) front; (b) side view; (c) from below

(author sketch)

a.

FIGURE 4.6. Sketch of bracketing with no protruding arms: (a) front; (b) side view; (c) from below (author

sketch)

FIGURE 4.7. Tang-period mural on the southern
wall of Cave No. 172 at Dunhuang (after Xiao Mo,
Dunhuang jianzhu yanjiu, 229)

visual effect of a flower coming into bloom
as protruding arms were added one by one.
They thus named these protruding arms
hua—"“flower” or “fowering.”

In the YZFS, a complete bracket set
composed of “flower arms” is referred to as
yiduo —2%, that is, “a flower” (or “cluster
of flowers”), regardless of whether it is a
column set, an intermediate set, or a corner
set.'" Duo as a term of measure for flowers
is clearly defined in tenth-century texts. Xu
Kai {&#5 (920-974), a Southern Tang F &
(937-975) scholar-official, whose study of
the Shuowen jiezi was quite influential during
the Song period, wrote, “%FHTE 2y— 21
(Nowadays a flower is referred to as “one
duo”). During the Tang and Song periods,
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FIGURE 4.8. Wuyue-period (904-978) masonry at the White Pagoda at Zhakou, Hangzhou (after Liang
Sicheng, Liang Sicheng quanji, 3:290)

duo occurs frequently in literature and poetry MW

and almost exclusively stood for “flower.”!¢

In the YZFS, having at least one protruding
arm is the prerequisite for a bracket set to be
designated as one “flower set.” This is evident \\ R

from its discussion of regular and simpler

bracket sets, where sets that do not have at

least one protruding arm are never termed
“fower clusters.”
FIGURE 4.9. Brackets in the main hall of the
In the treatise, regular sets range from  Chuzu'an Nunnery (1125) (after Liang Sicheng,

- . « . Yingzao fashi zhushi, 98); added arrows indicate
four puzuo VUHHTE (literally, “four-tiered (7770 =0 = Goiy
bracket sets”) to eight puzuo /\#H{F (eight-

tiered sets) consisting of from one to five

protruding arms (i.e., no more than five in one direction). All these are
termed duo (Hower set) for a unit.'” But the situation varies for doukoutiao
BHOBE (literally, “jumping at the mouth of the cap block”) and batou
Jjiaoxiangzuo TEBRATALE (literally, “rake head intertwined-neck structure”),
two special types of bracket sets that are structurally simpler than regular
ones. The doukoutiao comprises a central wall arm intersecting a beam that
extends its front end in the form of a “jumping” arm (figures 4.10a and
4.11a). Because this “jumping” arm does not support any arms but, rather,
directly supports the eave purlin, a doukoutiao set is not regarded as a regular
set. However, a doukoutiao set is still termed duo, as indicated in the text
as follows: “BHOBk, FAFTE/HBE— 2=t £ TIE” (The next item
[is the number of] arms, blocks, and others used on each duo of doukoutiao
jumping out from the capital)."® The batou jiaoxiangzuo is composed of a
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AL

flower-arm

a. b.

FIGURE 4.10. Two special bracket constructions (front view): (a) doukoutiao; (b) batou
Jjiaoxiangzuo (after Xu Bo’an and Guo Daiheng, “Song ‘Yingzao fashi’ shuyu huishi,”
50, 3); added arrow indicates the flower arm

T =T :EJ.__K_

#EHt flower-arm
a. b.

FIGURE 4.11. Sketch of (a) doukoutiao and (b) batou jiaoxiangzuo bracket
constructions (from below) (author drawing)

wall arm intersecting a transverse beam that penetrates the arm only with a
short head (figures 4.10b and 4.11b), and for this bracketing structure duo
is never used throughout the YZFS."” Comparing these two types, it is only
because there is no protruding arm that a batou jiaoxiangzuo is not treated as
a “flower set.” That the designation of a bracket set as a “flower set” depends
exclusively on the presence of a “jumping” arm (i.e., huagong) also proves
that the hua of huagong refers to “flower” or “flowering.”

In the YZFS, miaogong ¥H#E, an alternative standard term for protruding
arms, has a variant form—chaogong 79 Ht—in the surviving editions of the
treatise. Miao % (twig) and chao ¥ (grabbing) look very similar (miao is
written with the “wood” K element at the left, chao with the “carrying
hand” F element) but have entirely different meanings. Takeshima
Takuichi is one of the earliest scholars who identified mizo as correct, but
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he did not specify his reasons.** In Xu Bo’an and Guo Daiheng’s glossary
of the terminology of the YZFS, they pointed out that in the transmission
of the text, miao was more likely to be mistaken for chao than the reverse.
They considered that a protruding arm was called miao “probably because
both a tree branch and the head of a protruding arm have an end.”*' Their
interpretation lacked ample analysis of the word in connection with the
critical role of the element in the making of a distinctive appearance of a
bracket set. Their interpretation was therefore criticized by Chen Mingda
as a subjective and groundless conclusion.”” Chen, who also ignored the
particular role of protruding arms, argued by posing the following question:
architectural elements that have “an end” are large in number, but why were
all the others not named “tree branches” The debate between these scholars
did not provoke much further discussion in the academic world, and the
question as to which is the proper term for protruding arms, chaogong or
miaogong, is still a matter of confusion. In fact, just as with the naming of
protruding arms as hua, or “flowers,” the naming of these arms as miao was
strongly associated with the striking structural and physical features of a
whole bracket set that was created by the “protrusion” of these arms.

As defined in classical dictionaries, miao as in miaogong has the basic
meaning of “the end of a tree branch” or “tall and distant branches.”” Miao
in this sense is also common in literature. Examples of the occurrence of
miao in the literature of the Tang, Five Dynasties, and Song periods include
Su Ting’s &R (670-727) verse “MHEMI D HI1T="* (Going out of the
imperial retreat while /uan [] birds are perched on the ends of branches),
Quan Deyu’s HE{EEL (759-818) verse “EEAHA 7" (Multilayer towers
encircled by treetops), He Ning’s f1%E (898-955) ci 7 (lyric) verse “J3
HADTREIF 26 (Waning moonlight set on treetops), Li Gefei’s 2% 3F (fl.
1080s) phrase “Z TR Z#77 (the terrace emerges from the bamboo
and tree branches), and Lu Dian’s FE{H (1042-1102) phrase “FEHAEAR
#4872 ([a magpie] makes [its] nest in the treetop). As the term huagong
compares protruding arms to “flowers” or to “to blossom,” so too miaogong
is a figurative term for protruding arms. When protruding arms sitting on
top of a column or on the upper section of walls jut out layer upon layer
from a column or the wall plane, they may look like branches extending
from a tree and stretching forward one after another. Extending farther and
farther, they become taller and taller (figure 4.12). This structural function
and visual feature belongs to protruding arms only. Nonprotruding arms
(cross arms) do not extend themselves to the front and rear. Thus, they
cannot protrude farther and farther away from the wall plane. A cross arm
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one jump (huagong k)
one miao ¢

FIGURE 4.12. Protruding arms likened to branches (author sketch)

either stays on the wall plane or, if distant from (and of course parallel
to) the wall plane, it has to rely on support from a protruding arm. In
the YZFS, a structure of more than three cross arms piling up directly one
upon another does not exist. Therefore, neither a single cross arm nor a
combination of a few cross arms can get taller and taller while farther and
farther as “jumping” arms do so prominently. It must have been because of
this peculiar feature of protruding arms that craftsmen termed them “twigs”
(mmiao) and not any other architectural element in that way.

Evidence in the YZFS indicates that during the Song period, people of
different regions all used botanically derived terms for bracketing. I quote
an important passage containing a significant annotation by Li Jie in the
discussion on the “order of putting together all bracketing elements”:

JUSFZ B b ( TRz LIRE) it Bz stl; BBk
bt Bk S Bzl (JLH—Bk, B
Zi—k, FPOBZEE MOETEHE BE—40,)Y
Whenever a bracket set [is designed] to have [cross] arms on each
single “jumping” arm ([author’s annotation] [which would be] the
same as if [they were] on [each single] downward cantilever), it is
called “filled heart”; if no [cross] arms are installed on each “jump”
while “jumping” arms or cantilevers continue to extend [from
the “jump”], [the structure is] called “stolen heart” ([annotation].
Whenever [a set] protrudes one “jump,” southerners call it
“protruding one branch.” [Our standard terms] “filled heart
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[construction]” is called “rotating leaves,” [and our] “stolen heart
[construction]” is called “no rotating leaves”; actually [these two
pairs are] the same).

Here, by pointing out the identicalness between the standard terms and
those of the dialect of southern China,* the annotation explicitly states
that the protrusion of every “jump” (i.e., a projecting arm) was likened to
“extending a branch” (Hi—7#%), and all cross arms installed on the heads of
“jumping” arms were likened to “leaves” (ye %£). The phrasing “extending a
branch” for a protruding arm is powerful proof that miao, instead of chao, is
without question the correct word for the designation of protruding arms.”!
This annotation is in a passage that defines two important technical methods
of combining protruding arms and cross arms: having cross arms installed
on the end of a “jumping” arm (jixin #t:(», “filled heart”) or, in contrast,
protruding arms continuing to “jump” forward without supporting any
cross arms on them (zouxin fii/(», “stolen heart”). In southern China, these
two methods were called “rotating leaves” (zhuanye #%€) and “no rotating
leaves” (i.e., “no leaves at all”) (buzhuanye THEEE), respectively. Indeed,
cross arms sitting on protruding arms may look like leaves growing lushly
on branches (figure 4.1342). Where there are no cross arms on “jumping”
arms, a bracket set looks as if all the leaves had fallen from the branches
(figure 4.135).

Such a vivid, logically consistent architectural metaphor, contained
in an annotation to the text, has long been ignored by twentieth-century
scholarship.?> Not until recently did Chinese scholarship begin to mention
this metaphor.”> Having interpreted and communicated this building
metaphor in unpublished form since 1995,** I am giving more thought
to these particular terms and, more important, to the whole of the YZFS
bracketing terminology. In doing so, we will gain a better understanding of
Song-period architectural imagery beyond just “branches” and “leaves on
branches.”

Semantically, “fower” (hua) can refer to a tree in blossom,* while
“branch” (zhi or miao) can represent flower sprays; moreover, “leaves” (ye)
can mean not only leaves under a flower but also flower petals. In Chinese
literature, flowers are commonly counted using the measure word zhi 1%
(sprays) as well, and “one spray” as yizhi —4%.%° During the Tang-Song
period, expressions such as huayizhi #—1% (a spray of flowers)”” or huazhi
#EY (flower sprays)®® were so popular that Song scholars created yizhibua
— %% (a spray of flowers) as a cipai 7%, or name of a tune to which a song
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Cross-arms sit on
the heads of “flowering”-arms

Leaves growing on the ends of branches

a.
Ok:
No cross-arms on the — &:@
No leaves

heads of “flowering”-arms
ca ¢ on the ends of branches/ sprays

b.

FIGURE 4.13. Cross arms likened to leaves growing on “branches”: (a) “rotating
leaves” (cross arms); (b) without “rotating leaves” (author sketch)

lyric was composed.”” In the YZFS, the term huazhi is also used: “Jf K
JEy = A R — 7% ([For] carved, inserted, and pasted lifelike
flowers . . . the flower sprays are one /i long). In addition, a poem by Su
Shi &K #{ (1037-1101) includes the phrase “FA#ERI 274 (Howers open at
the ends of tree branches), which links Aua #E and miao ¥—the two words
used to name protruding arms—in a context of blossoms. Similarly, the
compound huashao FEHH (the tip of a spray of flowers) used in Song poems*
also reflects the popularity of a contextual connection between “fower” and
“the end of a branch.”

The use of ye for “petals” occurs as early as in the pre-Han classics® and
is clearly defined in the Southern-dynasties (420-589) text Songshu
(History of the [Liu] Song [420-479]): “FELEFH 2 % (“Flower leaves” are
called ying [flower petals]).* Ye for “petals” also often occurs in Tang and
Song literary works. In Su E’s #55 (jinshi 886) note on lotus flowers, he
describes the kind that has the most beautiful flowers: “FEFFH# ...... EUN
FEHZE" (Those whose flowers are most beautiful . . . can have a large
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one huagong Feflt

one miao K Protrusion of one spray—

Sprays with scrolled petals (juantou %5 5H)

FIGURE 4.14. Protruding arms likened to flower sprays (author sketch)

flower with up to a hundred petals). Clearly, ye here means petals. A Su Shi
poem on the herbaceous peony, for instance, includes the line “#5/I1%T H
AT %7 (Yangzhou recently [is full of] thousands of red petals). Because
the character hong #I. (red) modifies gianye T % (thousands of leaves), it is
clear that ye here represents petals. Yang Yi’s #5{& (974-1020) oral account
includes an entry for gianye mudan T4 F} (multipetal peonies), which
records, “FEHLFF—pR P HE TEE L. FFAZEUY (Of the peonies in
[Mr. Li Fang’s 215 (925-996)]* home garden, there were five growing
multipetals one year; [they were] full-blown flowers and extremely beautiful).
A work by Song Qi 7K1 (998-1061) describes chongye haitang BEEEGHE
(multipetal crab apple), which is stated to be a flower with “overlapping
petals” (chongpa FEFE): “BEHIEAE - AHEIEREE (FE) MK E
HIE =S, A] =" (When [this kind of flower] blooms luxuriantly, [it
contains] overlapping petals . . . The right item [i.e., the above item] is a
multipetal crab apple [flower]. (Annotation) . . . Because a (lowering) tree of
this kind growing luxuriantly is thus of overlapping petals and overlapping
calyxes, it is delightful).*

So, in the YZFS, when protruding arms are likened both to “fowers”
(hua) and “branches” (miao or zhi), they could be architectural metaphors
that are contextually connected: the two analogies most likely stem from
the same idea—flowers or flowering trees. Jumping arms make a bracket
set visually “burst into flower,” and as a result, this “Hower set” as a whole
can be considered as a flowering tree composed of one or a few “sprays”
(“branches”) extending forward with rotated “leaves” (petals) “growing” on
these “flower sprays” (figure 4.14). That is to say, the imagery of “branches”
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(zhi) and “leaves” (ye) is perhaps not confined
to nonflowering tree branches and leaves,
but rather apply perfectly as “fHowers” to
bracketing, in which zhi stands for flower
sprays and ye for petals. Although the YZFS
draws a comparison between one jumping
arm (huagong or miaogong) and the dialect
usage of “one branch” (yizhi) and between

cross arms and the dialect usage of “rotated
leaves” (ye), it gives no dialect usage such
as “one tree” for measuring a bracket set.

FIGURE 4.15. Flower sprays in nature (author
photograph)

Instead, yiduo, “one flower” or “one cluster
of flowers,” is the only term employed in
the treatise for measuring a set. This suggests
that the southern dialectical usage of “branches” and “leaves” was
contextually parallel to the “flower” system of bracketing constituted
by the standard terms huagong, miaogong, and duo (see figure 4.15 for
flower sprays in nature).

Were architectural “leaves” or cross arms actually considered to
be like floral leaves or petals during the Song period? The evidence for
such an analogy underlies other official bracketing terms in the YZFS.
The most informative term in this aspect is gixindou 75/0>F} (block
even with center), which alternatively is termed huaxindou 2}
(Aower-heart block).

Qixindou is defined as “installed on top of the center of an
arm” (i THE0Z 1).5° Perhaps because this definition seems
simple, previous scholarship has not paid much attention to it.
However, an important annotation comes immediately after the
first mention of gixindou in the treatise: “JREHZH/LAP! (also
called “flower-heart block”). There is a correspondence among
gixin T5:0» (even with the center), gongxin #t(» (center of an arm),
and huaxin FE (> (Hower heart, or center of a flower). The text does
not specify whether the “center of an arm” is defined as the center
of a protruding arm or of a cross arm. In fact, this kind of block
may appear in both cases. When a gixindou is on the center of a
protruding arm, it is actually at the center of a whole set (figure
4.16). Whether in terms of the center of a protruding arm that was
likened to a spray of flowers or in terms of the center of a set that
was counted as a cluster of flowers, it would make sense that a block
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on the center of a protruding arm should be
considered as being located at the “fower
heart.” However, in such a case, this kind
of block is mostly also located at the center
of the wall arm (which is a cross arm) that
the projecting arm intersects at the center
of a whole set (see figure 4.16). Evidence
from Tang-period architectural images and
extant Tang and Song buildings indicates
that a gixindou is very often put on the
center of a cross arm that is supported
by a protruding arm (figure 4.17; also see
figure 4.7); more conspicuously, a gixindou
is put on the center of the cross arm that
is supported by the last “jumping” arm
and connects the eave purlin (see figures
4.7, 4.8, and 4.17b). In these situations,
the positions of the gixindou are by no
means the centers of any protruding arms.
The YZFS illustrations of the mortises of
brackets also have captions that explain the

155

huaxindou

00k

~ huaxindou

[

. ~
huaxindou
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FIGURE 4.16. Tang-period examples of bracket-
ing: (top) early-Tang mural in Cave No. 321 at
Dunhuang; (above) mural on the southern wall

of Cave No. 172 at Dunhuang (after Xiao Mo,
Dunhuang jianzhu yanjiu, 225, 229; added arrows
indicate the gixindou or huaxindou)

cases of the gixindou used on cross arms (figure 4.18).>* In addition,

in the YZFS illustrations of the color-painting system, bracket sets are

huaxindou

LR

huaxindou

=W

FIGURE 4.17. Song-period examples of bracketing: (/eft) Revolving Sutra Hall of the Longxing Monastery at
Zhengding, Hebei; (right) pagoda of the Yunyan Monastery at Hugiu in Suzhou (after Xu Bo’an and Guo Daiheng,
“Song ‘Yingzao fashi’ shuyu huishi,” 17, 43; added arrows indicate the gixindou or huaxindou)
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FIGURE 4.18. YZFS illustration of mortises in brackets (juan 30:16b): the gixindou
(shown in the centers of top and middle lines and in the right of last line) have captions
indicating they are to be used on cross arms (mud-line arms and /ing arms)

huaxindou 0k}

‘(@‘g!é\(g);uﬂ
S

FIGURE 4.19. YZFS illustration of color-painting
styles for brackets (juan 34:19a), with a huaxin-
dou at the center of the cross arms (added arrows
indicate the huaxindou)

clearly depicted as having a gixindou at the
center of cross arms (figure 4.19). Thus, the
huaxin, or “Hower heart,” of the huaxindou
is not defined as the center of a huagong
(Hower arm) only; instead, it also, and more
often, refers to the centers of all cross arms
(higure 4.20). That is, corresponding to
their counterpart, “flower arms,” all cross
arms were likened to flower petals growing
on flower sprays.

The term huaxin in connection with
qixindou was rather common in reference
to flowers, as often seen in Chinese poetry.
I offer in the following a few examples of
the occurrence of huaxin in Tang and Song
poems on flowers.
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FIGURE 4.20. Sketch of bracketing “flower hearts”: cross arms likened to petals (author sketch)

TABLE 3. Huaxin in Tang and Song Poems

Author Title of poem or lyric Line including huaxin

Li Shimin Z={H R “Fu de li” fREZ= CEWGEIESN WEEEHE O
(599-649), (Composition of acquired (Orioles warble outside the dense
Emperor Taizong X plums) leaves/ butterflies playing in the

5% of the Tang center of the delicate flower)

Wang Wei T 7 “Hong mudan” 4[4t F} “HE L RKARET (The flower heart
(701-761) (Red peony) anxious as if it is going to be broken)
Su Shi #RE “Mohua” Z5# (Ink flowers) “H#.LEEZEE, HOER"
(1037-1101) (The flower heart stands out from

the faint hue of the ink / spring
scenes are diffused from the tip of

the brush)
Fan Chengda YRR “Mufurong” RIEH “F ) JELFE L4 (Flower hearts
(1126-1193) (Cotton rose [hibiscus seem alike in feeling sad)
mutibilis])
Zhu Shuzhen KIFE  “Muxi” REE (Sweet-scented  “ NEEHE L HZ” (I and the
(fl. 1080-1131) osmanthus) flower heart [possess] particular
fragrances)
Shi Dazu 523#tH “Dongfeng diyi zhi: Lichun”  “HE/[2EZFE”° (The flower heart
(. 1195) RSk & (First  awakened from dream)
branch in the east wind: The
beginning of spring)

Notes

1. Li Fang et al., Wenyuan yinghua, juan 326, “Shi” f (Poems), 176, “Huamu” /R (Flowering trees), 6, v. 2:
1691.

. See Si Dai et al., Yonghua shixuan, 217.

. Cited in Chen Fuhua, Gudai Hanyu cidian, 1975, entry for yun ‘&.

. Si Dai et al., Yonghua shixuan, 434.

. Ibid., 397.

. Wen Ruxian, Cixuan, 403.
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Literati Perceptions of Brackets: The Fulcrum & of
a Bracket Set Resembling the “Base of the Flower’s

Ovary” EE2 %

Song craftsmen were not alone in perceiving bracketing as “flowers,”
“branches,” “leaves,” and “petals.” Literary texts reveal that contemporary
literati also conceived bracket sets as flowers. The second-century character
dictionary Shuowen jiezi includes explanations of some architectural terms,
one of which is /« 1, the capital block in bracketing: “fi&, 7 EAff17%3 (Lu
[cap block] is a fu# on top of a column).

Although in various texts from the Han and Three-Kingdoms to the
Tang periods, the term /u is used also to represent generically all bearing
blocks, including those small ones sitting on the two ends of a bracket
arm, this Shuowen jiezi definition—probably the earliest gloss of /u—does
not define it as the small blocks on a bracket arm. Rather, with the words
“zhu shang” ¥ I (on top of a column), /u here is glossed as an element
or a structure installed directly on top of a column—most likely the cap
block, or at least the structure made up of the cap block and supported
by a column (apparently, such a structure would be the bracket set sitting
on the cap block). The YZFS quotes this Shuowen jiezi gloss as one of the
traditional texts on dou %} (blocks) in its terminology sections and clearly
terms a cap block /udou &} (lu block, cap block).” In fact, the meaning
of the term /u tended to refer more specifically to “capital blocks” during
the post-Tang period and became an official and common term for “capital
blocks” from the Northern Song period at the latest.

The Shuowen jiezi’s gloss of lu as a fu on top of a column is preserved
in major works on Chinese characters and classics from the Han to Song
periods. These works include the third-century dictionary Zilin ¥k
(Forestof characters),* the sixth-century dictionary Yupian,” the important
commentary of the Sui-Tang period on the classics Jingdian shiwen 74
F£3C (Explanations of the meanings of the classics),’® the Southern Tang
etymological work Shuowen xizhuan 5t 3 7 1% (A systematic commentary
on the Shuowen [jiezi]),” and the official Northern Song dictionary
Leipian J8/R (Conforming to [the standard of] the Yupian).®® What was
a fu 1ft? The Shuowen jiezi text does not explain it directly in this gloss,
and neither does the YZFS. However, in the tenth century, Xu Kai wrote
a commentary on this Shuowen jiezi gloss in his Shuowen xizhuan, which
reads as follows:
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SHEEAREE B2 A Rz, Sz e, o
Nowadays the base of a flower ovary at the ends of branches of
vegetation is called f, and the /# [cap block] resembles it; [which
is] namely the bracketing of today.

Fu, as Xu Kai explains, is the base of a flower ovary (huafang zhi di %
75 275, that is, the bottom of a flower. In fact, the word fu in reference to
a flower ovary occurred in Chinese classics as early as the pre-Qin period.®
Some important texts of the third to sixth centuries defined fu either as a
southeastern dialect term for a flower ovary (zifang 15, i.e., huafang
), as the calyx under flower petals (hua xia e % T %5), or as the base of the
calyx (hua'e zu #35 J2 ). These definitions were also preserved in Northern
Song official character and rhyming books.* In terms of botanical structure,
the calyx or the base of the calyx represents a position identical to that of a
flower ovary. Either as a flower ovary, or as a calyx, or as their base, fi refers
to the bottom of a flower: it supports the corolla on the central base of a
flower and links all the upper parts of a flower to the flower stalk (figure
4.21a).

As the capital block, /« is the bottommost element of a bracket set:
in other words, it is the element supporting a whole set. Looking at the
structure of a flower and the bracketing structure of a set, we notice the
following striking similarities between the flower ovary and the cap block:
(1) the form of the cap block is wider in the upper part and narrower in
the lower part,” similar to that of a flower ovary, in which the bottom part
connecting to the flower stalk is narrower than the upper part immediately
supporting the flower petals; (2) the large capital block is located in a position
corresponding exactly to the base of a flower—it supports all the elements
of the “bracket flower.” Regardless of how the protruding arms or cross
arms were likened to “extended flower sprays” or “rotating floral leaves or
petals,” these are all situated on the capital block. It must have been because
the physical and functional features of the /# block resemble the base of a
flower to such a great extent that the second-century explanation of /u as fu
on top of a column made perfect sense to Xu Kai (figure 4.215). Since the /u
block was perceived as the base of a flower, the bracket set sitting on the /«
block was certainly perceived as a flower in its entirety. Perhaps this imagery
of the capital block as the base of a flower extends even to the column
supporting it: since the “ovary” is said to be “on the ends of branches” (¥
#E 52 75), and architecturally the /« block is an “ovary” located “on top of
a column” (¥ _EAff), the column under the capital block might be likened
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to the flower stalk supporting the whole bracketing “flower.” Following
this imagery suggests that in the eyes of ancient Chinese at least since the
tenth century, the columns of a building arranged in rows and topped
with increasingly complex bracket sets on each capital looked like rows of
flowering trees (figure 4.22).

huafang 5
(flower ovary)
e HEH

(calyx) huafang zhidi~

N
floral leaves ://t ﬁ

or petals

tudou B F} (cap-block)

e
[base of flower
on the end of a spray]

column

[stalk or bough]

(foot of calyx) / of flower ovary)

flower-stalk — — ——— —

b. C.

FIGURE 4.21. Sketch of bracketing likened to flowers: (a) botanical structure of a flower; (b) front view of a
bracket set; (¢) classical form of the Chinese character hua (author sketch)

FIGURE 4.22. Sketch of bracket sets on columns likened to rows of flowering trees (author sketch)



THE YINGZAO FASHI ARCHITECTURAL TERMINOLOGY (1) 161

At the end of his commentary, Xu connects the /« in the Shuowen
jiezi with the dougong, or “bracketing,” of his time. Seemingly not a precise
interpretation, this connection probably indicates that in his view, “today’s”
bracketing evolved from /u at its earliest stage. Indeed, in the development
of bracketing in Chinese architecture, the carliest bracketing, during the
Western Zhou period, is in the form of a block (figure 4.23) and, during the
Spring and Autumn period, it is in the form of a curved (armlike), horizontal
timber (see figure 4.2). Archaeological evidence shows that a single, large
capital block was one of the most popular forms of bracketing from this
latter period to the Warring States period (figure 4.23). This form continued
to prevail during the Han period (figure 4.23). But from the Warring States
period onward, the form of bracketing developed as a combination of the
large cap block and such horizontal timbers as used during the Spring and

FIGURE 4.23. Big block as a popular form of bracketing from the Zhou to Han periods: (top left) Western
Zhou bronze shilinggui (food-storage vessel) excavated at Mangshan in Luoyang (collection of Musée
Guimet, Paris); (top right) architectural image on Warring States—period bronze yi (vessel for washing)
excavated at Changzhi in Shanxi; (above left) stone sacrificial hall of Han-period tomb at Xiaotangshan

in Feicheng, Shandong; (above right) pictorial brick excavated at Deyang in Sichuan (after Liu Dunzhen,
Zhongguo gudai jianzhushi, 37, 51, 56, 73; added arrows indicate blocks without “ears”)
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Autumn period, curved or square, supported by many other small blocks at
the two ends of the horizontal timbers that were thereby enabled to pile up
(see figures 4.3 and 4.4). Needless to say, the emergence of protruding arms
in the late Han period stimulated the development of a structurally and
physically more comprehensive form of bracketing from that time through
the era of Xu Kai, the Five Dynasties period. It thus makes sense that a
tenth-century erudite scholar like Xu Kai, who, as an etymologist studying
the Shuowen jiezi must have been acquainted with many architectural
terms in classical and contemporary literature, traced the comprehensive
bracketing of his time back to its embryonic form: the large cap block.

Although the YZFS does not record Xu Kai’s comment on /u,° Xu’s
perception of the cap block as a flower ovary and of the bracketing as a
flower would not have been viewed as strange or preposterous. The ancient
Chinese not only were intimately familiar with the botanical structure of
flowers®” but also took delight in talking about it. The classical Chinese
character hua ¥ (flower), either written in its free style and seal style or
inscribed on bronzes and stone tablets, was said to have been created in a
form that resembled a flower structure: flower petals and leaves in the upper
segment and calyx and ovary in the lower segment (figure 4.21¢).®® The
Shijing 57 4% (Classic of odes) produced a historically influential metaphor
in which the botanical relationship between a flower and its calyx and ovary
symbolized the interconnectedness between brothers.®” This metaphor,
along with the concept of “Hower and calyx (ovary),” took root in the hearts
of Chinese beginning at the time of the Sh7jing. It was applied in political life
and imperial building practices. For example, Li Longji Z=[&%E, Emperor
Xuanzong Z 5% (685-762, r. 712-756) of the Tang dynasty, had specially
built a Hua'e Lou #E# (Tower of Flower and Calyx; also called Hua’e
Xianghui #E A} [Mutual Radiance of Flower and Calyx]) to serve as
a place to stroll with the princes outside court affairs. He borrowed the
metaphor of the interconnectedness of a flower and its calyx from the
classics and used it to promote the ritual and patriarchal system in which
younger brothers should obey their elder brother and thereby stabilize his
rule. Many contemporary sources eulogize the emperor’s establishment of
this structure.”

Aside from its political context, the concept of a flower and its base
also spread widely among Tang and Song scholars. For example, Du Fu ft:
Fi (712-770) wrote a poem titled “Huadi” # &5 (The bottom of a flower),
the first line of which reads as follows: “SXEFE T (Purple calyxes
support thousands of petals). Zhang Jiuling’s 58 /L (678-740) poem on
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plum blossoms includes the line “FEH#EREHT, 1525 FEA%772 ([1] pity the
flower base’s delicacy the more/ [As it] won't endure passing into the cold
season). In the poem, the poet particularly characterizes the flower base
(huadi #7E), the joining point of a flower with its branch, as he compares
himself to a plum blossom whose graceful fragrance (metaphorically, the
poet’s outstanding talent) suffers jealousy. In Guo Ruoxu’s F[#E (fl.
1070-1080), Tuhua jianwen zhi [EE FE5E (Experiences in painting),
the relationship between a flower and its calyx (“B355427%” [the order
of appearance of buds and calyxes]) is stressed as one of the fundamental
botanical facts of nature that a painter must know in depicting flowers and
flowering plants.”” Clearly, Song scholars and artists, like their predecessors,
paid close attention to the botanical structure of a flower, in all its particular
elements. Thus, during the tenth century, Xu Kai’s conclusion that the
Shuowen jiezi’s gloss of lu as fu formulated an analogy in which the /« capital
block corresponded to “the bottom of a flower’s ovary” was the outcome
of a popular flower-ovary concept that he integrated with his intelligent
observations and understanding of architecture—here, the physical features
of bracketing.

More Floral Terms for Bracketing in the YZFS

Xu Kai’s commentary on the YZFS bracketing terminology thus tells us
that at least around the tenth to twelfth centuries, both craftsmen and
scholars alike really did conceive of the bracketing in Chinese architecture
as flowers or flowering trees, branches, sprays, leaves, and petals. In addition
to huagong, miaogong, duo, huaxindou, zhi, ye, and the lu as a fu, there are
other floral terms for bracketing in the YZFS that fit into the “bracketing
flowers” architectural metaphor of the Song period. For instance, juantou
G PH (scrolled head), another alternative term for protruding arms or
“flowering arms,” most likely refers to the resemblance of protruding
arms to scrolled flower petals. The zox U8 in the term represents “end,”
“tip,” or “head,” while juan % means “curved” and “scrolled.” In the
YZFS systems related to carving and color painting, juan is frequently
employed to designate the scrolling shape of flowers and flower petals.
As examples, it includes the lines “FEE5EF, i HETE" (following its
scrolling % and unfolding [shape], carve the petals and leaves) and “Z#E%E
PER. R, Bt E R, MEEIEIL R E RS, 38 2Rk
B (If petals and leaves are plump and large with no sprays visible, [the
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pattern] is called “scrolled %5 on a paved background”; if petals and leaves
are large but sprays are slightly visible, [it] is called “scrolled 7 on sprays”).
Moreover, there is a specific carving style of flowers called juanyehua %
#E#E (scrolled-leaf flowers). This kind of flower is characterized by petals
and leaves that are turned and rolled inward, “ye nei fanjuan” (3N #l45)7
(leaves turned inward and rolled), and as a result, its petals and leaves are
scrolled at the tip or head. As a carving motif, the petals and leaves of this
kind of flower are carved to make one or more “scrolls,” which are counted
by juan, such as “one scroll” —%, “two scrolls” W%, or “three scrolls” =
%:. As discussed, the number of scrolls on one leaf determines the class of
the carved flowers.””

Also, in the YZFS, the compound juantou %88 (scrolled head) is used
to specify a flower whose petals or leaves are scrolled at the tip—juantou

huicao % IHFEL (scrolled-head fairy orchid)—and thus to distinguish this
flower from flowers in other carved styles:

o [ (5F) siEzR] #E [ (5F) SFEEE]
EoHIBELN: —HIBAMWE B E [ () A
¥ HHEZHE SEXNELEER]- AHBUHEER
[ (3F) RAERREERE MM 7 The system of carving
background-indented [(author’s annotation) or background-
hollowed] concave-leaf [(annotation) or even scroll-leafed]
flowers has seven classes: Number one is exotic pomegranate
flower; number two is peony [(annotation) herbaceous peony,
rose, and the like, (regardless of) scrolled-leaf or lifelike styles, are
of the same (class)] . . . Number five is scrolled-head fairy orchid
[(annotation) long-life grass and barbarian-cloud fairy orchid and
the like are of the same (class)].

The term juantou is exactly the same word as that used for protruding arms
in the YZFS. As we have seen, all protruding arms are referred to as huagong,
or “flower arms,” in this treatise and are likened to flowers or flower sprays.
It would thus make sense that a “flower arm” whose end is actually curved
at the bottom may have looked like a “scrolled” flower petal, such that
craftsmen termed it “scrolled head.”

Huatouzi #EUE T (Hower head) is a term for the strut under a downward-
pointing cantilever (figure 4.24; also see figure 4.9). This strut is actually a
simplified form of “flower arms,” or huagong, employed in instances where
a regular one cannot be used because its head or most of its protruding
body is “cut” by the downward-pointing head of a cantilever. Since this
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FIGURE 4.24. “Flower head” in a bracket set (after Liang Sicheng, Yingzao fashi
zhushi, 245; arrow and labels added by author)

strut would otherwise be a “flower arm,” it is
termed Auatouzi, that is, “head of a flower.”
The term huatou FEFH is often found in
ancient Chinese poetry; here are two Song-
period examples: “FEFHEFHEE A (The
flower head droops, sending off fragrance
like purple lotus) and “Fy%2 3 BHEE I "5
(After a rain, the flower heads suddenly
look plump). Huatou is also frequently used
for flowers or floral decorative elements in FIGURE 4.25. “Little flower chin-erased” bracket

ot o arm (redrawn based on Liang Sicheng, Yingzao
the YZFS, such as %E&E\Eﬁiﬁﬂ* (ﬂOWCI' fashi zhushi, 263; arrow added by author)

head and sprays),® “HEBHAAL, T A
#%”% (flower heads are painted red; leaves all painted green), “¥# 5 f&j 51”5
(round tiles with a flower-head [end]), or “HIETARRGFT &, FFae— 1%

(For those [roof plates] whose flower heads are to be stuck with nails, use

one nail on each flower).

Dinghua mohaigong T HEHRZAME (mini flower-“chin”-erased arm)® is
a small arm whose body extends to the front and the rear like a “fower arm”
but is placed between the upper parts of the two arms of the inverted V-
shaped strut under the topmost purlin (figure 4.25). Because it is “squeezed”
on both sides, the two ends that otherwise would possess the full form of a
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regular “flower arm” are cut off. Thus, this arm, likened to “a little flower”
(dinghua T %), would look like a flower that has lost some of its outermost
petals. The words mohai $78 (literally, “chin erased”) figuratively describe
the thinned contour of an open flower (or a “flower arm”). One can
speculate about how a flower could be regarded as having a “chin.” A Tang
verse, “HESHER T [ 50)H "% ([The passing cavalry riding horses left a gust of
wind, disturbing] flowers on their chins, with steeds neighing [that spread
over] the air of the hunting garden), personifies flowers by referring to their
delicate appearance as having “flower chins” (huahan #3H). Hdi 78 and
hdn 28 are written similarly, have similar pronunciations, and share the
same meaning, so we can deduce that craftsmen might have considered a
“fower arm” that was significantly cut at its two ends as a miniature flower
whose “chin” had been cut off.

Ang 5 (cantilever) is an impressive component of bracketing in that it
is installed on a slant, with one end high and the other low. The cantilever
projects from the wall plane and has all the structural functions thata “fower
arm” has (see figure 4.24, also 4.7-4.9, 4.19, and 3.11). Among the five
terms for downward-pointing cantilevers that are recorded in the YZFS,¥
feiang &5 (flying cantilevers) and yingang 755 (lower cantilevers) were
transmitted from Eastern Han and Three Kingdoms—period literature.
Feiang, as further interpreted by Tang scholars, refers to the resemblance
of cantilevers to the pattern of birds in flight.*® Yingang comes from Liu
Liang’s 1% (fl. 147-167) Qiju %8 (a genre of rhapsody, seven refined
verses exemplifying historical affairs to memorialize the emperor):* “Shuang
fu jing ling, he chui ying ang” (B H-2 | fii #4557 The paired well-like
coffers [decorated] with lotus flowers turn upside down/being supported
by the downward-hanging “Hower” cantilevers). A variant form of this Q.
verse is given by Li Shan in his commentary on Han rhapsodies: “Shuang
yuan fu jing, ji he chui ying” (7 -, 32 Ay 4% Paired shafts [support]
the well-like coffer that turns upside down/ water caltrops and lotuses droop
with [their] flowers). Here, /e i, a polysemantic word whose meaning
includes “lotus flower” and “to bear, to support,” certainly means “lotus,”
and ying < represents the “flowers” of the lotus and ji =%, water caltrops;
the entire second half of this couplet describes the floral decorations on
the ceiling. Archaeological evidence indicates that Han-period architecture
certainly did include well-like coffers that were decorated with lotus flowers
turned upside down (figure 4.26). Thus, in the other version of this text,
which was quoted by Li Jie, /e also could have meant “lotus”; the second
verse would thus have consisted of two subject-predicate compound words,



THE YINGZAO FASHI ARCHITECTURAL TERMINOLOGY (1)

meaning “Lotuses droop, petals rise.” In Li
Jie’s view, yingang represented “cantilevers”;
upon that understanding, be here means
“bearing,” indicating the structural function
of the cantilevers.”” Taking the variant form
of the Qjju text into consideration, even if
it was not genuine, this text most likely
was intended to describe the architectural
ornaments on the elements around and
connected to the coffers, and these ornaments
appeared to be flower shaped. So the ying of
yingang referred to “petals” or “flowers.”

Ying as “flowers” is not only defined
as such in classical dictionaries but also
common in the literature of all periods,
including Tang and Song poetry. Although
the meaning of ying was extended to include
“brilliant talent,” “beautiful stone,” and the
like, these meanings do not relate to yingang
in its architectural sense—cantilevers.
Functioning similarly to protruding “flower
arms,” a cantilever projecting from the wall
plane or from a column and supporting and
intersecting cross arms well illustrates or
complements the flowerlike structure of a
bracket set (figure 4.27). In the terminology
sections of the YZFS, Li Jie sought and
possibly

constructed an  architectural

tradition deriving from the classics and early
literature. Since he included this Q7ju textas a
traditional source of yingang for “cantilever,”
it thus seems that the term yingang already
existed for “cantilever” and had been in
use in building practice for a certain period
before the compilation of the YZFS. So we
know that yingang, “flower cantilever,” was
also part of the flower-based bracketing
terminology so popular during the Northern
Song period.
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FIGURE 4.26. Coffer of stone chamber of Han-
period tomb at Yi'nan in Shandong (after Liu
Dunzhen, Zhongguo gudai jianzhushi, 76)

FIGURE 4.27. Sketch of cantilevers likened to
flower sprays with “petals” (cross arms) (modified
by author based on Xu Bo’an and Guo Daiheng,
“Song "Yingzao fashi’ shuyu huishi,” 46)
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Botanical Nomenclature for Bracketing: The
Architectural Conceptualization and Its Source

Not every term for bracketing in the Y.ZFS is associated with flowers or trees.
Some terms are straightforward descriptions of the structural properties of
elements, and even among the figurative terms, the representations are not
confined to botanical imagery.” In some cases, a given element has more
than one name, with each name having its own imagery, such as “flying
[bird] cantilevers” and “Hower cantilevers.”

Nevertheless, the variety of individual figurative terms in the bracketing
terminology of the YZFS notwithstanding, only the botanical nomenclature
constitutes a powerful and systematic architectural metaphor involving
a group of terms under a coherent theme and covering all fundamental
aspects of a bracket set: from protruding elements to lateral elements,
from combinations of these elements to composite units. Such a coherent
system of architectural imagery must have been associated with a certain
architectural conceptualization held by a considerable number of people in
the architectural professions. What was such a powerful conceptualization
and what were its beginnings?

It is notable that some basic bracketing elements had been named in
botanical terms as early as the Zhou and Han periods. The YZFS references
some Zhou and Han texts that mention or explain bracketing terms.”
From those bracketing terms, we see that bracket arms were called /uan
&% (goldenrain tree, Koelreuteria paniculata), cantilevers were called jian
1 (firlike tree), and blocks were called /u 1 (smoke tree or sumac, Rhus
cotinus, L.) or jie fii (alternatively written %, the joint of newer and older
stems).” As is clear, these terms refer to certain trees or botanical parts.

Luan as a tree clearly appears as early as in pre-Han texts.”® A Han-
period Confucian text records, “RFHIIA, FEEM, KKE, L1577
([On the tumulus of] the Son of Heaven, pine trees are planted. [On the
tumuli of] dukes, cypresses are planted. [On the tumuli of] aristocrats,
luan are planted. [On the tumuli of] scholars, poplars are planted). In the
Shuowen jiezi, it is glossed as a tree similar to the /ian 1 (F) tree,” a high-
quality material for architecture.” Li Shizhen Z=I# (1518-1593), in his
Bencao gangmu E i H (Materia medica pharmacological compendium,
completed 1578), tells us: “BRRHEIE, = AFHIFEHE1 (Chinaberry
grows very rapidly, and in three to five years, [it] can then [be used to] make
rafters). Modern botanical sources explain that /uan trees belong to the
botanical family Sapindaceae and that many plants of this family contain
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dense grain and hard, heavy wood, which make them good materials for
architecture and fine workmanship.'" It is also indicated that /uan trees
have a broad distribution, from the north, northwest, and northeast to the
central plains and south of China.'”

The Shuowen jiezi glosses jian 1 only as xie #2 without offering any
explanation of what xie is.'” While commonly understood as a “stiffener”
or “wedge” in Qing-period and modern scholarship,'* xie is also a name for
a certain pinelike, thorny tree, as seen in Han and Three Kingdoms texts.
For example, Zuo Si 72 /& (2-3006), in his “Shudu fu” Z# X (Rhapsody on
the capital of Shu), writes, “H B RIHE ARBRAE - AP HEHE ([As far
as] the trees there [are concerned], there are magnolias, cinnamon trees,
and laurels . . . palm trees, ya trees [a huge, exotic tree], xie [pinelike,
thorny trees], and cong [cypresslike trees]). The Tang-period scholar Li
Shan comments on this: “#2, A, H 1% (Xie is like pine, but having
thorns). fian itself, as many Song-period dictionaries indicate, is a name
for a firlike tree or an alternative term for fir. For instance, the scholar and
artist Guo Zhongshu FFEA (fl. 837, d. 977), in his Peixi {ifi# (Bodkin
worn on the girdle [of young people, a metaphor for philological studies]),
writes, “f#----- AR, BIAZ[E]” 17 (Jian . . . [is] a tree identical to fir). In the
official rhyming book Guangyun [## (Spreading rhymes), jian is glossed
as the same as shan 12 (fir) and shan % (fir), the latter of which is also
glossed as follows: “/R#, IA” (name for a tree [that is] like the pine
tree).'"® The Shuowen jiezi's terse gloss of jian as xie may thus merely have
represented the equation of jian with xie, both referring to a fir or pinelike
tree. In China fir trees have been recognized as providing excellent wood for
making buildings since ancient times. In his commentary on the £rya, Guo
Pu F[E (276-324) explains, “% (#h) . PUA, AVLES. A LA R AE
M AFREE Z . ASE™Y (Shan is like a pine tree, growing in the area south
of the Yangtze River, [that] can be used for making boats and coffins. [If]
made as a column and [the bottom of the column] is buried, [it] will not
rot). As modern sources indicate, fir trees contain top-quality wood owing
to its “perfectly straight grain and proper hardness and softness” (R¥#7H
H. BX#{5H), and therefore, like pines and cypresses, trees in the fir genus
provide good timber for building.'"

Lu as the name of a tree is also seen in the Shuowen jiezi: “—H
AR, L L1 (Alternatively called zhailu [or tuolu) tree, [which]
grows on Hongnong Mountain). Hongnong 54/ Mountain was likely
located in the central plains or middle area of China.'* Lu as a type of tree is
included in many other major Chinese dictionaries'? and often mentioned
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in literature from the Han period onward. For example, Sima Xiangru’s
FHEA0 (179-117 B.C.E.) “Shanglin fu” AKX (A rhapsody on the
Shanglin [imperial hunting park]) includes “FEHAFEAE” (birches, maples,
ping trees [hard and white as silver], and smoke trees [sumacs]), and Zhang
Heng’s 5&f#r (78-139) “Nandu fu” F#SE{ (Rhapsody on the Southern
Capital) includes “HAH]---- HE, . &, HE” ([As far as] those trees there
[are concerned] . . . there are maples, xia trees [a fragrant tree], smoke trees,
and oaks).""* Modern sources explain that /« belongs to a genus whose wood
is a good material for making implements.'"

As made clear, luan, jian, and lu are all trees whose wood provides
good-quality material for making boats, furniture, and buildings and were
probably valued as such by ancient craftsmen. The close association of these
bracketing terms and botanical terms is unlikely to be accidental; rather,
applying botanical nomenclature to architectural elements is likely to have
been connected to a special architectural concept dating from early China.
A particular architectural tradition and characteristic building methods
resulted in China in this unique architectural concept. In the beginning, the
forefathers of the Chinese sheltered in caves
and nested in trees, a way of life that taught
them how to make use of natural resources
for buildings, including trees, branches, leaf-
bearing twigs, vines, and trailing plants. They

used branches to build sheds above the caves

and tree nests, securing and consolidating the

crossing branches with vines, taking advantage
of straw and dense leaves on the branches for
roofing and protection from rain and snow.
Later, they learned to build semisubterranean
houses, erecting thick tree trunks in the center
to support thatched roofs (figure 4.28). Once
capable of building above-ground houses,
the type of building structure was based on
erecting timber posts, big and small, taken
and processed from natural trees, set at regular
intervals along a wattle-and-daub wall; these

FIGURE 4.28. One of the architectural remains
of Neolithic residences at Banpo, Xi'an: (top)
reconstruction drawing of the transverse section;
(above) plan of the excavated site (after Liu
Dunzhen, Zhongguo gudai jianzhushi, 24)

posts were secured with and supported
purlins that were also processed from large
tree trunks. This structural model established
a Chinese architectural system that lasted for
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as long as four or five thousand years: a wood-framed structure, with timber
columns, beams, and purlins as the major load-bearing elements, and with
wood as its major building material.

In this process of developing a building technology and methods,
Chinese builders accumulated knowledge of taking building materials from
natural plants and increased their skillfulness in making the most of them.
One of the skills they must have had to learn was how to use smaller timber
materials to increase the solidity and flexibility of a structure made up
chiefly of large, thick timbers. For example, in securing those intersecting
load-bearing elements, like timber posts and purlins, it was a challenge as
to how to ensure these large elements—which were fashioned directly from
unprocessed tree trunks and not always perfectly straight but often more
or less curved—were positioned and connected properly; the strength of
the whole structure could be affected significantly by a crookedly placed
load-bearing timber such as a beam that was positioned higher (or lower)
at one end. In such cases, the skillful use of smaller-size wood materials
in between these larger wood components became crucial in solving the
problems associated with bad balance and positioning. This is evident from
the pictorial material found in Zhou-period bronzes and lacquerware. On
the base of the Western Zhou ritual bronze shilinggui %% & (food-storage
vessel, gui &, cast by Shiling %% [an official in charge of writing imperial
documents during the reign of King Zhao F5+, the fourth king of the
Zhoul) it can be seen that blocklike squares were carved on top of the
posts and beneath the horizontal beams. It is noticeable that these blocks
were not made in the same form as they appear in the architecture of later
periods: they lack any protruding ears in their upper section (see figure
4.23), which is to say there are no openings in the square pieces (as there are
in later period blocks) to permit the insertion of horizontal elements and
consolidate them in the mortises. Therefore, the function of these square
blocks at this point was merely to serve as a cushion between horizontal and
vertical weight-bearing components: either these cubelike blocks make up
for the difference in the heights of the two neighboring tree-trunk columns
so that the horizontal element supported by the two columns would be
positioned precisely horizontally, or, by being made slightly wider than the
diameter of a column, the cubelike elements function like a simple capital
and allow more space for vines to twine around them and thus bind tightly
the horizontal and vertical elements.

Likewise, in the architectural image carved on the Spring and Autumn—
period lacquer piece excavated in Linzi Ef#i, Shandong, a horizontally
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extending curved element that looks very much like a processed tree branch
is placed on top of the tree-trunk column and underneath the ridge purlin
(see figure 4.2). This curved timber is positioned horizontally parallel to
the purlin, which suggests that it was put there as a cushion between the
intersecting horizontal and vertical load-bearing elements. This smaller,
curved, long, thin timber not only made it possible to make up for the
short height of the tree-trunk column when the horizontal purlin above
it was designed to be raised higher, but also extended the support of the
column to the upper purlin. Like the cushionlike wooden cubes, the curved,
branchlike timber also facilitated a better connection and balance between
major structural components and thus improved the transmission of the
loads from the upper to the lower parts of the structure.

Such cushionlike wood blocks and curved, branchlike timbers are the
primitive forms of bracketing construction during the transitional period
from semiunderground houses to early-period timber structures. From the
pre-Qin to Han periods, the form of bracketing underwent considerable
development, with the integration of square blocks and long, thin arms into
a whole structure, and the arms were processed in various forms, straight,
angled, and curved (see figures 4.2—4.4). Many of the curved arms were
constructed with marked curvature, some with even swelling curves, and
these curved arms appeared in both the south and north (figures 4.29—

FIGURE 4.29. Two images of curved brackets on pictorial stones excavated at Liangchengshan (or
Liangchengzhen) in Shandong (after Chang Renxia, Zhongguo meishu quanji, 30-31)



FIGURE 4.30. Curved brackets represented in Han-period architectural remains in Sichuan: (top left)
masonry watchtower from the tomb of Gao Yi at Ya'an; (top right) image fromm Han-period tomb at
Shiziwan; (middle) late-Han cliff tomb at Huangsanxi in Yibin; (above left) masonry watchtower at Quxian
(after Liu Dunzhen, Zhongguo gudai jianzhushi, 57, 75, 77, 97); (above right) masonry watchtower of
Pingyang Fujun (author photograph)
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4.30). Such swelling, curved arms can be seen even as late as the Jin (265-
420) period. Modern scholarship has suggested that Han and Jin-period
craftsmen employed naturally curved tree limbs or branches as bracket
arms, as the material record in both the south and north indicates.'®
Although we have to admit that those swelling, curved arms as seen in
the Han and Jin-period masonry architectural remains and images may
not be feasible structurally, the exaggerated depictions of those swelling,
curved arms, which indeed resemble the forms of tree branches, very likely
represented either a conceptualized earlier-period architectural tradition or
contemporary building practice, in which bracketing was very often made
from naturally curved tree branches or limbs.

Han-period literary texts also indicate that early Chinese craftsmen
had more than adequate knowledge of wood quality and excellent skills in
properly using the natural forms in which tree trunks and limbs grow. In his
rhapsody on a tree with a wonderful wood grain, Liu Sheng 2/} (Prince of
Zhongshan [modern Tangxian FERZ and Dingxian T8 Hebei] H1LF,
son of Emperor Jing of the Han # 57 [r. 156-141 B.C.E.]) describes the
wood quality and the varied, fantastic appearance of the limbs and branches
that master craftsmen ingeniously used to make implements:

witEmEn. B2 EmEEs. R afss. hESTE. BT
. EIATEIEL. 1Y Its color is comparable to gold and more; its
substance is indistinguishable from jade. Cut [it] to make useful
implements, [making full use of its varied appearance,] curved or
straight, extended or rolled, slender [like] bamboo reflected in a
pond, tall [like] pines planted on a mountain peak.

The Song-period commentator Zhang Qiao ZEAfE (l. 1228-1233) annotated
this passage:

HTEM. B, #iE. BBATHESERE. "* The branches

and stems, [in their] being thick or thin, long or short, curved or
straight, all are properly used to make proper implements.

As Zhang indicates, craftsmen were very good at taking advantage of the
natural shape of branches to make implements. So too must builders have
been in making architectural elements. They must have been skillful in
fashioning timber structures by making proper use of the physical attributes
of timber.

It is thus easy to understand that people in early China could have
employed naturally curved tree branches to make bracketing on the top of
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columns. As early texts show, people understood that particular naturally
occurring shapes and sizes of trees were useful for particular architectural
features. Moreover, they must also have understood that certain trees had
particular material properties suited to particular architectural elements.
Therefore, when needing smaller timbers to make tree-trunk columns,
beams, and purlins properly connected and positioned, they must have had
the intelligence to make use of the natural forms of trunks, limbs, stems,
and branches and take advantage of particular material properties. For a
wooden block positioned at the point where the upper and lower tree-trunk
structural elements were joined, they could simply have cut and used the
joint of a limb and the trunk. Such joints met the need for being wider than
the diameter of a column, so as to allow vines to be twined around it. It
would then make sense that pre-Qin craftsmen named the square wooden
blocks jie £, literally, the joint of a limb and the trunk.

Considering the vital functional demands of bracketing, appropriate
material properties with both solidity and flexibility are especially necessary
for each of its members. As discussed, /uan, jian, and lu trees provided high-
quality wood suitable for implements and buildings. Either at the very first
stage of bracketing (pre-Qin period) or some time not long thereafter (Qin
and early Han), these tree timbers were selected as the preferred material (or
among the preferred materials) deemed most appropriate for the fundamental
bracketing components: arms, cantilevers, and cap blocks. It is also possible
that when a new bracketing element initially emerged, it was made from
any generic tree branches or limbs, but that during an exploratory period of
creating a stronger bracketing construction, the craftsmen soon appreciated
the proper hardness, solidity, and flexibility of /uan, jian, and lu wood and
began using it as the preferred type for bracketing. There may also have been
a regional factor involved. Perhaps when a new bracketing element (say, the
arm) was first used by the craftsmen of a certain region, a specific tree timber
(the /uan tree in the case of arms) was used that was not only of high quality
but also more readily available in that region. The local craftsmen may have
named this element after the given tree. Later, when the technical method
involving such an element became popular in other areas as well, its term,
taken originally from the specific source tree, was received popularly as well.
This same term was subsequently transmitted to later periods, whether or not
the specific tree was still the source for making the given element.

Moreover, luan, jian, and lu trees have their own characteristic material
properties that would make them suitable for different bracketing elements,
which ancient Chinese craftsmen must have learned through experience. For
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example, compared with /uan and /u, the jian tree is particularly advantageous
for its perfectly straight grain and its proper hardness and softness, which
may account for why jian trees were chosen to make cantilevers rather than
arms or blocks. A cantilever is positioned considerably higher at one end
and lower at the other and extends straight downward, intersecting with
almost all other bracketing elements that are positioned horizontally. From
the point of view of material mechanics, a wood with perfectly straight grain
offers considerable assurance that each part of the wood will bear the load
evenly; therefore, jian timber would have been the best available material
for making cantilevers in early China.

From the Han period, Chinese architecture became increasingly
complex, but the architectural tradition of taking building materials from
plants found in nature and the origins of ancient architecture in caves and
tree nests remained an important basis persisting into later dynasties.'”
In addition, Chinese architects continued the tradition of building with a
wood-frame structure. Within this tradition, the concept that architectural
elements, such as bracketing, originated from, and were fashioned from,
natural tree branches and limbs, was also perpetuated.

In Han and Tang-period literature, the perception of bracketing as trees
and branches is reflected incidentally. During the Three Kingdoms period,
He Yan fAlZ (190-249), in his “Jingfudian fu” FEEHK (Rhapsody on
the Hall of Great Blessings), writes, “ZEHERIFM A4S (Bracket arms,
bending and extending [like branches], intertwine).'* The original meaning
of yaojiao KU refers to the appearance of crooked tree branches, which
is extended to the appearance of projection and continuous extension.'?!
Sima Xiangru, in his “Shanglin fu,” writes, “RXIE A&, [EFEME"2 ([The
monkeys were playing on] the long, consecutively extending branches, and
[they were at] the tall, curved treetops). Thus, He Yan, in his rhapsody,
describes intercrossing brackets as being like layers of branches. Likewise,
Wang Yanshou FAEZF (ca. 124—ca. 148), a Han-period writer, in his
“Lu Lingguangdian fu” &% UK (Rhapsody on the Hall of Numinous
Brilliance in Lu) describes the structure of the Hall of Numinous Brilliance,
including the following observations:

REFREMT, BHAE, FEER LEEmE------ bt
REZDIT, HEEMEE. BEEBE R &R, M
HmMEA, ZMEREDEE. ENTFmAE. FRE
LIfEH, B#AME &, And then, [we] carefully examine

the building/view its [manner of] construction/The design
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corresponds to the heavens/[the structure] being modeled on
[the manner of the] Zizou [constellation] in the heavens/. . .
Flying beams, arched and arced, pointing like rainbows/ raised
aloft, great and grand, soar and gather/Layered bearing blocks
are precipitously piled, precariously positioned/curved bracket
arms, bent and bowed, are concatenated / Painted dwarf posts are
thickly arrayed, closely clustered/bracing struts, like bifurcating
branches, lean at angles/Laterally twisting and turning [like
branches], [these timber elements] jut sideways/conjoined and
connected [like a forest], braced and trussed together.'*

The Tang-period commentator Lii Xiang &= [7] (fl. 718) explained that
both yaojiao and youjiu #)#1 in this rhapsody mean the “appearance
of trees linking and intertwining” (KiE. Bl MAEGR).” In
the eyes of the writer, those intercrossing timber elements on the beams
were like trees and branches curving and extending. Since the layered
blocks and bracket arms were described as between those flying beams and
intersecting diagonal braces and dwarf posts, it is very likely that they were
also considered to be part of those crisscrossing “trees and branches.” The
writer claims that the building was constructed according to a principle
corresponding to the method of construction in heaven. In the rhapsody,
Zizou E (or Ziju I, Juzi #5E) refers to one of the twenty-cight
constellations said to be in charge of architectural construction in the
celestial sphere. In his commentary on this rhapsody, Li Zhouhan 2= &)
(dates unknown; one of the five officials who commented on the Wenxuan
in 718) explains, “EBM. 2. ERE. MBI IBEZ BERD
(Zizou is a constellation in charge of building construction. Therefore, from
the beginning, this structure modeled itself on Zizou’s building method;
in that way, [this structure] corresponds to [the principle of] the heavens).
Thus, those intercrossed timber elements, which were built very much like
or were perceived as being made in the form of natural trees and branches,
must have been considered as part of the method corresponding to the
heavens or to the norms of nature.

Similarly, in his rhapsody on the Hall of Great Blessings, He Yan
also praises the skillfulness of craftsmen in building the hall according to a
principle that corresponded to the natural form of heaven and the earth; He
Yan describes the mass of building components by comparing them to tree
branches and leaves:
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TR 2, [EES A E fiak Rl DUBR L S5 15 T
RS, B AR AR, FEMMNERKR, HEY
BUE, EARWIM, EEEE, FENE 5. Consider the car-
penters multiple skills/ truly, ten thousand transformations could
not exhaust them all/. . . In accord with heaven and earth, [they]
lay the foundation/following the constellations, [they] build
and construct/In construction, there is nothing so fine it does
not accord with the shadow’s measurement/In building, there
is nothing so minute it fails to follow the level or gnomon/Thus,
its rising tiers seem piled one upon another/with standing
timbers like those of a forest/Joined into sections, cut off into
regions/ matted like leaves, splayed like branches.'*

The last line of this text is annotated by Lii Xiang as follows:

AR, DM RMERE, itk %, &: Be; B &t Shi
FHEE, i 2y P, INZEREEL, WELAE 5. 7 Zhimu  [planting
trees] represent those timbers that intercross [one another], as
many as a forest. Qu is courtyards; yu is walls. It says that the
courtyards are all connected, and the walls serve as partitions, [the
way the buildings] are connected is like leaves, [the way they] are
articulated is like branches.

In He Yan’s eyes, gifted craftsmen built those massive timber structures by
following a principle in accord with nature, and those structures looked like
trees in a forest; the way the structures connected to one another looked
identical to the form of tree branches and foliage. All these texts reveal
the existence of a concept of nature in early-period Chinese architectural
practice: in such a concept, the timber structure as a whole, consisting of
large, load-bearing components and bracketing, was perceived as natural
trees and branches and was thus a creation of nature.

Several centuries after the Han period, the writer Chen Zi'ang [+
7 (fl. ca. 690-704), in his record of architecture in a monastery, writes,
“WEHLAREE LLIZZ 571 (Blocks and bracket arms are dense and exuberant
(like trees], showing magnificence). The word senyu R here is a term that
almost always indicates a lush growth of vegetation. Chen’s employment of
this word to describe bracketing is a continuation of the pre-Qin and Han-
period perception of bracketing as tree branches.

Admittedly, the literary descriptions of architecture in the Han
rhapsodies also include many other types of imagery, such as comparing
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flying beams to rainbows, suspended floating posts to stars,'” and so on.
These analogies are all nature oriented, reflecting the same general theme:
architecture as a part of nature. The imagery likening building components,
including bracketing, to natural trees and branches in Han and Tang-period
literature relating to architecture probably had a deeper basis in historical
and traditional architectural practice than most other types of imagery. Such
imagery bears a powerful historical imprint: the ancestors built their buildings
with natural trees and then developed a timber-oriented architectural system.
Throughout long architectural practice, Chinese builders maintained that
architectural tradition and the use of timber materials in construction. The
concept of natural trees and branches in Chinese architecture must have
been implanted in the minds of builders. While it is regrettable that to
date there is no technical treatise on architecture extant from the pre-Song
period, we can nevertheless see from the employment of botanical terms in
the naming of bracketing that such a concept must have affected Chinese
architects and builders very powerfully.

Conclusion

As Chinese timber construction developed from the Han down to the
Song, bracketing reached an unprecedentedly high level, structurally more
comprehensive and physically more robust. The complexity of bracketing
created an extraordinarily intriguing appearance that provoked the rich
imaginations of skilled craftsmen and observing scholars. As a consequence,
at the end of the Five Dynasties and the beginning of the Northern Song,
the perception of bracketing as flowers and flowering trees emerged. At the
same time, the system of “branches protruding front and back and leaves
growing left and right” or “transverse branches (sprays) and lateral leaves
(petals)” emerged in southern China and came to prevail in other areas,
including the central plains.

As has been stressed above, this systematic architectural metaphor
involved a set of terms under a coherent theme: flowers and flowering trees.
All the basic elements of a bracket set are perfectly covered in this system: (a)
principal protruding elements, including projecting arms and cantilevers,
are likened to flowers, flower sprays, or branches; (b) lateral elements—all
cross arms are likened to leaves and petals growing on the “branches” or
“sprays” (protruding arms or cantilevers); (c) basic combining methods of
these bracketing elements are compared to extending branches and rotating
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leaves at the tips of branches; (d) each composite unit of these elements
is considered as a cluster of flowers; (e) all small blocks positioned in the
middle of a bracket arm are considered as growing in the heart of a flower
or petals; (f) the cap block under a whole set is considered as resembling the
ovary of a flower. Such vivid architectural metaphors must have played an
important role in the professional communication, teaching, and learning
of architectural technologies and building practices in China of the tenth
to twelfth centuries. Underlying this perception of bracketing as flowers,
sprays, branches, leaves, and petals must have been a widespread concept of
architecture rooted itself in nature. The flower-and-tree-based terminology
for bracketing as reflected in the YZFS reflects a distinctive architectural
culture and profound architectural conceptualization in medieval China,
which also demonstrates one of the many reasons the YZFS should be seen
as more than a mere technical manual.



The Yingzao Fashi Architectural Terminology (ll)
The Interplay of Literature, Arts, and Craftsmanship

It is important to note that the architectural metaphorical system for
bracketing in the YZFS—Ilikening it to flowers and flowering trees—was
well documented in contemporary literary texts and that the architectural
conceptualization associated with it was shared by craftsmen and literati
in China from the tenth to twelfth centuries. Our concern here is how
craftsmen and scholars reached such an identical perception of particular
architectural structures. Was there an interaction between professionals and
the literati in the domain of architecture? Did these two social groups share
architectural knowledge or vocabulary as well? Did they cooperate in the
making and transmission of technical knowledge?

Taking a closer look at the architectural terminology in the YZFS, it
can be seen that a large number of refined, literary words are mixed with
popular, vernacular language. In contemplating who was responsible for
the employment of literary language in the nomenclature of architecture,
the question of the level of literacy among craftsmen and the degree to
which the literati knew architecture must be addressed. This will help
in understanding the distinct roles that people of different social status
played in the knowledge field of architecture in premodern China. In the
following cases of technical terms in the YZFS, let us look at how literary
and artistic practices affected Song craftsmanship, and how the learned
and the “unlearned” contributed to the practical and theoretical realms of
premodern Chinese architecture.
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The Case of Linggong <1 (Shorter Arms) and
Mangong 2#t (Longer Arms)

What Are Ling and Man?

In the YZFS, bracket arms are classified into five basic types: first,
huagong, namely, protruding arms; and the others are four basic types of
cross arms, which are introduced in the following order: nidaogong Je &
HE (literally, “mud-line arms”), guazigong JN-FHt (literally, “melon-seed
arms”), linggong ML, and mangong 18#t. A nidaogonyg sits directly in the
opening of the cap block and thus is the lowest cross arm installed in the
center of a bracket set. A guazigong is the first layer of cross arms installed
on the end of a protruding arm when the protruding arm supports two
layers of cross arms. This distinction is important because guazigong
would otherwise be replaced by /linggong (further discussed below). A
mangong is mounted on top of the guazigong or the nidaogong and forms
a second layer of cross arms. Modern scholarship explains /inggong as
a cross arm installed on the uppermost protruding arm of a bracket
set." This explanation is based on the discussion in the YZFS on the
manufacture of bracket arms under the major carpentry system, but the
text also defines a /inggong as being installed “under the joining point of
two neighboring purlins inside a hall” (FE N8 #& .2 F)>—in such a case,
the /inggong is not on top of any protruding arm but mostly installed on
top of a block that is supported by a short post. When a /inggong is placed
on the uppermost protruding arm, it is also under the joining point of
two connected eave purlins.

In fact, throughout the YZFS, the /inggong is seen to be the most
versatile bracket arm. A /inggong can actually be installed on any projecting
arm, from the first “jump” to the last, replacing the two layers of cross arms
constituted by the guazigong and the mangong. In addition, it can be used in
the center of a set, replacing the nidaogong. When a bracket set is designed
as a “double-layer cross-arm construction” (chonggongzao EHtiHE), the two
layers of cross arms installed on top of each protruding arm (except for
the uppermost one, which accommodates a /inggong) are made up of the
guazigong on the bottom and the mangong on top. However, when a set is
designed as a “single-level cross-arm construction” (dangongzao FEHLIE),
which includes only one layer of cross arm on top of a protruding arm, the
linggong is the only kind of cross arm used. This principle is mentioned in
the YZFS discussion on work limits for bracketing:
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WEMIEE . SHEM, NS ESHE, 3 If [a bracket
set is] of single-level cross-arm construction, mangong are not

used, and all guazigong are replaced by linggong.

Such a principle is consistent with the discussion in the YZFS on the building
methods related to the guazigong, which clearly states that a guazigong is
employed under the following conditions: first, a bracket set must be at least
a five puzuo—consisting of more than two protruding arms (or cantilevers),
and second, the protruding arms on which a guazigong sits must support a
double layer of cross arms:

URFHE 2 Bk ea. A EL EEME, BIRSHR
JEMS R, (5F) WHIELLTAA. ¢ [Guazigong]  are
installed at the ends of protruding arms. If [a set is] more than
five puzuo and of a double-layer cross-arm construction, then
the guazigong is used in between the linggong and the nidaogong
[i.e., installed on each protruding arm except for the uppermost
one]. (Author’s annotation) [If a set is] four puzuo or even more
inferior, guazigong are not used.

According to the annotation, guazigong are not used when a set contains
only one protruding arm (or cantilever) because this protruding arm is the
“uppermost jump” (termed shangtiao Lk in the YZFS)> and must have
a linggong on it according to the building standard being established in
the YZFS; or, when a set is of an even simpler construction, such as the
doukoutiao B}k (“jump” from the mouth of the cap block), the protruding
arm connects the eave purlins directly. Moreover, in the YZFS discussion on
nidaogong, we see the following principle:

ERHOBE R E R BEAEE, HAOHE, ¢ If [a set ]
doukoutiao and a whole set is of a single-level cross-arm
construction [for all protruding arms], only /inggong are used.

Thus, a linggong will even substitute for the nidaogong in the center of a set
in the case of a doukoutiao and a set where protruding arms support only a
single cross arm on each level.

From these stipulations in the YZFS, it appears important to use the
linggong to substitute for other types of cross arms in various situations of
bracketing. Why is this necessary? Why must the two layers of cross arms—
guazigong and mangong—be replaced by linggong when a set is of a single-
layer cross-arm construction? When mangong are not used, why cannot
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guazigong remain as a single-level cross arm? Why does the nidaogong even
have to be changed into a /inggong when a set is of a single-layer cross-
arm construction? Theoretically, when a protruding arm supports a single-
level cross arm, this cross arm can be any type of arm. However, we must
keep in mind the different sizes of each of these arms as specified in the
YZFS: a nidaogong and a guazigong are of the same length (sixty-two fen
1), both shorter than a /inggong (seventy-two fen), and a mangong is the
longest (ninety-two fen).” Since linggong and mangong support purlins or
tie beams that connect neighboring bracket sets, they are given a relatively
greater length. While a nidaogong can be put under a tie beam in the center
of a set, it mostly works together with a mangong as a double-layer cross-arm
support to the tie beam (Ve EHE F#iZ277).5 A guazigong is never meant
to be put directly under a tie beam or purlin. In addition, looking at the
entasis of these arms at their two ends, all but /inggong are shaped in a four-
segment type of entasis (5 LATUIF#%), while linggong are fashioned in
a five-segment type of entasis (FLAF51%).”

We can see that in the YZFS, the combination of a sixty-two-fen
guazigong or nidaogong at the bottom and a ninety-two-fen mangong at
the top is considered as the proper form of double-layered cross arms, in
terms of the proportion between these arms and the overall appearance
of a set. When such a combination of cross arms is maintained in a set of
double-layer cross-arm construction, a sixty-two-fen nidaogong —as long
as a guazigong, and both are shaped in a similar entasis—is installed in the
center of a set, while a seventy-two-fen, five-segment-entasis /inggong—
a bit longer than a guazigong but shorter than a mangong—sits on the
uppermost protruding arm and functions as a support to the joining
point of two neighboring eave purlins. Visually, the former gives a sense
of harmoniousness and consistency, while the latter creates a sense of
slight variation and enriches the contour of a whole set. When a set is of
a single-level cross-arm construction and thus contains no ninety-two-
fen mangong, the proper proportion and overall appearance of a whole
set would be significantly changed if the short guazigong arms were
at the ends of protruding arms and directly supporting the tie beams,
potentially making a whole set look narrower and thinner. Such a great
change in the general proportion of bracketing must have been considered
a problem in Song building practice, apart from the fact that the size of a
guazigong would not give as strong support to the tie beams as a mangong
or a linggong does. That is why, in a single-layer cross-arm construction,
all the sixty-two-fen guazigong must be replaced by the seventy-two-fen
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linggong. A set having linggong on each protruding arm makes the general
style of bracketing relatively identical to that of a double-layer cross-arm
construction. The substitution of other types of cross arms by a /inggong
in the YZFS reflects a meticulously aesthetical concern in the design of
architectural elements and, in this case, a principle of making use of the
different lengths (and shapes) of bracketing elements to create a satisfying
proportion and general contour of bracket sets.

In the YZFS, a linggong has the alternative name dangong BHE (single
arm), and a mangong is alternatively termed shengong Bt (literally, “kidney
arms”).'” We are dealing with specific terms for individual bracket arms,
and we have seen there is a diversity of bracketing nomenclature in the
YZFS. It was necessary for craftsmen to name each element according to its
specific structural or formal properties, and frequently an element had more
than one property by which craftsmen identified it. It is also quite possible
that various terms for a single element emerged at different times or during
various stages in the development of building technologies. In addition,
these terms could have arisen in different regions before their widespread
transmission. At any rate, each term must have a specific meaning that
represents the structural property of the corresponding building element
that was so termed.

The terms nidaogong and guazigong describe straightforward physical
features of these two arms: the former is identified by its position at the
“mud line” (J&7E), the mud wall starting from the architrave,'" and the
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