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Parameter analysis on lateral force resistance of the
palace-style timber building in Tang Dynasty

WANG Juan'® '*, XU Renwen'® '*, ZHANG Ximing'® ', YANG Qingshan® '

(la. School of Civil Engineering; 1b. Beijing’s Key Laboratory of Structural Wind Engineering and Urban Wind
Environment, Beijing Jiaotong University, Beijing 100044, P. R. China; 2. School of Civil Engineering,
Chongqing University, Chongging 400045, P. R. China)

Abstract: The palace-style timber building in Tang Dynasty is the earliest wooden structure remains in
China, which has extremely precious historical and scientific research value. In order to further study the
horizontal resistance of this kind of timber frame, the refined finite element model of single-room timber
frame with four columns verified by model test was established, and the influences of brackets complexes,
column head and column foot, load and position of vertical load on the mechanical performances of the

timber frame were studied. The results show that the palace-style timber frame in Tang Dynasty swayed
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and uplifted under the horizontal reversed cyclic load, and its horizontal displacement was mainly the
horizontal displacement of column frame layer, and the S-shaped hysteretic curve of the structure is anti-
symmetric with pinch effect, which two ends are relatively full. The initial lateral stiffness of timber frame
is the largest, and its degradation is obvious with the increase of displacement. The brackets complexes
layer is a structural layer with high rigidity, and there is a certain redundancy in the connection between its
beams. Both the column head and column foot can enhance the hysteretic energy dissipation and lateral
force resistance of the timber frame, but they play different roles in different stages. The larger the vertical
load is, the greater the hysteretic energy dissipation and the greater the lateral resistance are. The
displacement of the action position within a column diameter length has no obvious effect on the hysteretic
energy consumption and lateral force resistance of the timber frame.

Keywords: palace-style timber structurein Tang Dynasty; brackets complexes layer; hysteretic energy;

lateral resistance performance; parameter analysis
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Fig. 6 Lateral view of the wooden frame model
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Table 1 Dimensions of components of single-room wooden frame model

Fa BXH L/mm i Fa 4 BXH L/mm Hos
ML 4 42 mmX 84 mm 168 48 =2 AEHE 210 mmX 441 mm 2 625 4
S| Y 42 mm> 42 mm 126 64 L=y i) 210 mmX441 mm 8988 2

AFE 630 mm 5 040 4 FEAEAE 210 mmX 441 mm 3024 4

i3 672 mmX 672 mm 140 4 IR 210 mmX 315 mm 2 583 4

— A 210 mm X441 mm 1302 4 B FLMR 315 mmX 441 mm 9072 2
JeTE Mt 210 mmX 315 mm 1302 4 — Rk 210 mmX 315 mm 10 080 2
e 294 mm X336 mm 210 40 TR SRS 210 mm X315 mm 10 080 4
Sl 336 mm < 336 mm 210 24 =R SRR 210 mm > 315 mm 10 080 4

ZIZHIFLMR 336 mm <441 mm 7724 2 A5 18 SR A 189 mm X 189 mm 189 8
[57) %5 210 mm > 441 mm 4 410 2
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Table 2 Material parameters of scotch pine
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Fig. 8 Comparison of test results and simulation results
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Table 3 Parameter values for the key points on skeleton curves
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+IEHA 72.28 37. 14 84. 44 119. 63 67.55 282. 35 7. 60
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