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Fig. 1 Typical layout of columns and beams in the Song Dynasty
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Fig. 2 The gradual increase of columns from the central bay to the end
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(a) Frame with Ce-jiao

(b) Frame without Ce-jiao
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Fig. 3 Comparison between frame with Ce-jiao and without
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Fig.4 Reposition mechanism of timber frame with Ce-jiao Fig. 5 Sectional view of Goddess of Mercy
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(a) Post-and-lintel Beam (b) Single beam
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Fig. 7 Loads on post-and-lintel beam and single beam
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Tab.1 Mid-span moments of beams
Beam M; M; M, M,
Post-and-lintel beam 600 P 450 P 300 P 150 P
Single beam 1500 P
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Conceptual design thoughts of Chinese ancient timber buildings

ZHAO Hong-tie"*, ZHANG Xi-cheng"*, XUE Jian-yang" " .
SUI Yan"*, ZHANG Feng-liang" *

(1. Xi'an University of Architecture & Technology, Xi'an 710055, China;

2. State Key Laboratory of Architecture Science and Technology in West China (XAUAT), Xi'an 710055, China)

Abstract; Based on the existing engineering design and anti-seismic concepts, the conceptual design thoughts implied in the

ancient timber buildings were analyzed. Conclusions achieved are as follows: As the planar layout of the structure is regu-

lar, symmetrical and uniform, the adverse torsional effects due to irregular layout can be avoided. Height-width ratio in

the elevation is restricted to resist overturning of the whole structural body. The f{loating connection between posts and

plinths. the Dou-gon layers (bracket sets) and the mortise-tenon joint constitute a timber-frame system with multiple vi-

bration-isolated and shock-absorbed structural arrangement. The constructional measures such as Sheng-qi and Ce-jiao of

columns, the installation of diagonal braces between columns may improve the structural integrity, stability and aseismic

capacity greatly. The design of post-and-lintel beam is a method used for saving materials.
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