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Abstract

As the basic element of ancient Chinese timber
construction, Tou-Kung (bracket set) has become one
of the most important and significant components of
traditional Chinese culture. Yet, its value is far more
than that. Serving as the demonstration of building
concept and bar joint, Tou-Kung actually can be of
much wider connotation. Based on the joint relation
drawn from Tou-Kung's structural characteristics,
this book uses such spatial changes to conduct a
series of practical experiments, to present the Tou-
Kung'’s building concept and its potentials in modern
architecture. This book provides valuable reference
for architecture lecturers and students to think
how to shift from traditional viewpoints to modern
architecture culture. Its target readers include
practitioners, teachers, and students in architecture,
design, history, and cultural studies.



& Preface

PEEGAEAEENBERIHARUNE—MEAL X LNRE, MEETF
—MEAFTRNBEEE5RR. BT hENSERRIENAREHIEN EERAMRR
MEHFXATERN, Bt HERNBEMERRTHE - REX ENERENTNZ
HAENES. BRNEMZSN, AMESAMZENEES AN RMmE—ED,
UEEAESGHEEH ELEERARSNEMZ @M E AR T RME—3t, 243K
SEERBEHERARANERER .. IAHEXRENEX. JLTEk, &2
A RERAESRES, IR EADERAN—MERXCNREY, —ERAHD
RIEREBERZERETIHNABESENRS, AINEESERRLERER
EREDG, tRIEZEARKEREZERZRSEBMIE. #A0HERE, R
EERAMBEURFEFAREMNEERARNE, SHMEEHEEX—HFER
—MERRGUEERTINAEHEAER N L BERD, THMHNERE
ERESARMEBRALERD, NERENERPEEZERACUNER, FHMUEK
RApEZRXUNBE. EFR, BFRTTEFMNEBRL, SRIENERE
BEREAREIRER, —BREA—MHTNERERRINIBR T ANBRRERREHE
XBRBERNTGE. AW, WRM—ITENERNMARE, X—HFAIRETF
—MERNRGENRE. MRBTVRERAM I —FHZEERXNRY, BRI}
B 5 BT A A0 2 8 MR R IR A Sk, A —FRA M = B RIA T
AMERERFER. M IR X—HEPEEA K Z USRI FEMT
Y, #FITTEMNEREN, EE2XEX ER538 —BNEENERE.
The Essence of traditional Chinese architecture is not only an expression in terms of architectural
form, but also thinking and presentation of architectural approach. Timber is major building
material and timber construction constitutes most of traditional Chinese architecture. Its whole
construction not only has the standard platform, columns, and roof, but also includes tenon-
and-mortise-the connection and joints between timber components, and Tou-Kung (bracket
set) as vertical connection and joint between columns and roof, which bears the same meaning
of Ironic and Collins orders in ancient Greek temples. For thousands of years of architectural
culture development, as the symbol of traditional Chinese architecture culture, Tou-Kung has
been the token of craftsmen competing building techniques for generations and a symbol to
demonstrate the building era. Meanwhile, itself also speaks for the building techniques. Entering
into 21st Century, although building materials keep changing and building techniques other than
timber structures continue booming, Tou-Kung, like ancient Greek orders, has been showing up
in classical architecture as traditional ornament. It often appears in modern and contemporary
Chinese architecture practice as an element, and to embody Chinese architectural culture.
Recently, popular international tectonic culture encourages Tou-Kung to be a new architectural
skin and historical approach, beyond its joint form expression. Seen from a more macro
perspective, all these are just limited to architectural ornament. If we regard architecture as a
spatial object, emphasize Tou-Kung'’s spatial characteristics and draw them out, maybe a spatial
expression approach featured with modernity will stand out. To present the spatial expressions of
“Tou-Kung”, the Chinese architectural culture object, is why | write this book.
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If we give up the obsession of understanding Tou-Kung's functionality, symbaolism, and reality on microscopic and intermediate
levels, the energy on the macro space level of Tou-Kung itself will be released completely

EE: ESHATNZEIEHFESRE —MRRENER
Left: Tou-Kung's own spatial features indicate future
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53% Introduction

HMAEN FERMWBES X, KATUFAUTER. —2 “REA" HB0E. XHCEELREARR
REIRRIEARREZ —, MERREFT2INRABENES, SALNRAEARFHE L. —2RROM
%, WERMBWHRI ST SR, ZRIESHMBOE, XFBOETIAS BRF DI 4RI T
PR, 27 ARSIVNERASHERE. IRMANGX, SHAX5ERRPARRRRDFNIRS
BB MAR LXK ARFLINAR, RURERFRABERE, RTAERRETHENT
BEARNFIRRBAL—E, EHEEAARRNIDITENRAREAR RN

PEESERATHNSE, ER—FESMNEMZ B NERS M SKE LR — M5 RAKREXBNTH
EEEXRNGI. MERER, BEXAEA—FUNSHFENAFTUEEEASRBEANIREKAT
X APOBRBZEBIFN—MBE ML N —FHEEFRAIEMRAS. A TERERMNHXHE
ZMUAERE, BEMBITRRR (BEE ER «TREGZNEG)D Fistfoa#iTEnEs, —#
BEHSOMIMIES, RIBXEBEENSMBEXR, #TH—SHagEE, E5FAsN
BXABRA—FHEEMRMENZEXFR. ERER, IHETHEMAENZEAXRELS, HHEH: AR
METFHEM~ENZEEAXRERS, FTRREEEBEAARMARNERNZHRRERSUREN—T.
EPFRBIABNAREELS, REFMRIFENTEHEX R RETTRR.

Reviewing how we build architecture, there are generally five models. One is “weaving", which is also one of animal's
building instincts. Weaving approach and form of birds nesting are similar to human'’s technique. Second one,
suspension, in a sense of spiders web and silkworm pupa. Then, digging and chiselling, which can be referred to
ants and earthworm’s underground digging, and rabbits and field mice’s hollowing. Fourth, masonry, related to caddis
fly sticking sands and shells. Last one is compaction, reminding us of how swallows build nests. The process of
swallows using saliva to stick is exactly like human’s compaction technique, moreover, pointing to future 3D printing’s
fundamental principle.

Tou-Kung in traditional Chinese architecture as a connecting component between column and roof, is actually a lap
joint relation presentation of components connecting with woven system. To my view, lap joint relation as a perspective,
can be used as contemporary architecture’s presentation. As it turns out, this book is a direct transfer experiment and
test based upon the thinking. In order to intuitively deliver our thinking, we analysed Tou-Kung models listed in Song
Dynasty Ying-tsao Fa-shih (Building Standards) and Qing Dynasty Kung-ch’'eng Tso-fa Tse-li (Structural Regulations),
and sorted out 56 Tou-Kung models. According to these Tou-Kung lap joint relations, we proceeded with collation, until
the timber Tou-Kung relation became an abstractive spatial relation. To me, this abstractive spatial relation, or to be
exact, only this relation can be regarded as modern and future architectural space components and legacy. This book
will work on Tou-Kung's various lap joint forms, and rethink space integration relation and showcase them.
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Tou-Kung'’s lap joint form and spatial converting apprdach



AMPBEESS “BETE RPENEARR

ATREBEIMFBIMBRM LT “ERETE BENEAERE, XERNEX A S FT#TH
SEFRASEMARI. RO “BEEBESI BB A6l BANEIMHTRR, EFHERI—
MEXRAE (B1-1) |, FELEME, YERBITEEAS, FIHNBEAESHTER (B1-2) .

E1-1: ¥ ‘USSR INAH #HITHRR, ERERA— M ERNBY

Figure 1-1: Disassemble “Tiaojin set Liujin tou set Tou-Kung” to basic components



Tou-Kung's lap joint form and spatial converting approach

In order to clearly showcase how Tou-Kung transfers to lap joint form, we're presenting Tou-Kung’s spatial expression
process in details. Take “Tiaojin set Liujin tou set Tou-Kung” as an example. First of all, disassemble Tou-Kung to basic

components (Figure 1-1), then combine lap joints, and restore Tou-Kung's complete form (Figure 1-2).

1

1-2: RN BARSHTER

Figure 1-2: Restore Tou-Kung's complete form
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Figure 1-3: Make the original solid Tou-Kung’s components into spatial contents



We did spatial treatment to disassembled Tou-Kung's components, i.e. made the original solid Tou-Kung's components
into spatial contents (Figure 1-3). After that, we regroup the components as Tou-Kung'’s integration, therefore built a
lap joint relation spatial form out of Tou-Kung's logic (Figure 1-4). This spatial form echoes the architectural space, and

directs to the building itself.

B 1-4: =R HRRSNEE T AEHREE

Figure 1-4: Regroup the components as Tou-Kung's integration



