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Abstract: With a long history, palace-style timber structure buildings in Tang Dynasty, which are represented by
the East Hall of Foguang Temple in Shanxi province, have significant historical and cultural values. The
horizontally layered structure, including the column frame layer, Tou-Kung layer and roof frame layer, has good
seismic performance, in which the rocking resistance of the columns plays an important role. Taking a single
column of the palace-style timber frames in Tang Dynasty as the research object, the resistance mechanism of the
rocking column under horizontal loading was analyzed. The process of the column rocking was divided into six
states. The geometric conditions, equilibrium conditions and stress distribution of the contact surface for each
state were obtained considering the stress-strain states of the compression surface of the column ends during
rocking and that the timber in compression may induce elastic-plastic strain. The change of the shape of the
compression surface of the column ends and the translation of the action points of Ludou and stone base were
analyzed in detail. A mechanical model of the lateral force resistance and horizontal displacement of the rocking
column was established and verified by a comparison with the results from numerical simulation and existing
models. The differences of the lateral resistance of the column frames of different structural configurations in
Tang and Song Dynasties were also analyzed. The results provide a theoretical basis for the study of the seismic
performance and reinforcement of ancient structures in early historical period.
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Fig. 1 Structure schematic diagram of palace-style timber
frame in Tang Dynasty
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Fig. 6 Compression deformation process of full section

N N lN

P ik T
] PET] st
F H%Z HEk

."—‘\7!

‘E

W

oy

AN,
HE
il

y

HWZ\
|

[oker T ] @t
(@) KR  (b) FIREZIE (o) MNIHZIE

K7 Rz AR e i

Fig. 7 Deformation process of local compression

3 EEENFRENES

3.1 KM HOFEMEES R

PR 8 1) A AN K AR R ARKE S I
LU, AP ON RS s, ARORE Mk A7 A )R
AR, A% 18 A2 s 1 w] gt A\ 5 8 AR T
W&o BB BAR SR BINE R M RS2 T BAEL
ZISAKIRERY, ARAENALRZ Mo N ) - A SEZR N -

1_ I 1. 1 _ 1 =
o =Eg, £, 0, =0, 28, (1)

ot oo 48 AR NG 184 B
SRR BN S s ENh A IS0 T R
i o WAKIRECZ IR Sy el A IRECR I
A6 TR 75 2

5 SO RS Y RN

1 _ L 1. 1 _ 1 > L
o, =Ere, £s€,; 0, =0, €26, 2)

Kot ot Mot 48 AR BESUR IR At B
JIRBPEI BN Ty s B A RS0 3
By ol AMBSCRIE IR ) st W LU IR
IS T T 2

32 BN SEERSS

321 AREBE
HH T FR AR A 5L B 32 ) A8 TE AR L3 A%,
KT IS, SIACLU R BGE: 1) BUE e

oo FEBRLAT— B0 A RS PR P I KB R
VEVE: 2) M T Sk 55 4 S Bz i Ak ) 45 S) AR AT )
Bl Bl kb )55 A, SCHR [26] ek 2R AR AU
IRTR I, AN RS S A R AT R 1) R £t i A
Ry I Y AETIN DA RANDA - A1 T e
E AR B A7 28 20 B AR 15%, A (1 ) 24 455 280 )
IR ST 2B KT Sk 02 IR A R BRE 4 s 3) i
SERMZERG A KRB R, DA g R
KW, MAKT 8 BB by Hh A= b Jd B U 0.20g
B, AP AR AR A AR R, B R A S
WIHAEE; 4 R A RFrE L, B
O TR 5 A3 Sk T ) 2 A -5 A T D T 5 i A T 7
FRIE s 5) B B AKE FIR =1 ) 48R T % v A2 AR T
SRR R ZARFEAAS, R 2 AL -l A A b4
SR DA A2 Js S 304 i A8 T T AR K AR /N, )
I 20 AR A AR BT PIARTE s 6) RIS
ARG S0 T 5 R PRI 2k A b i ™
322 AFERHHT

RSk B K P r 8 (€ far 280 L A i)
AR IE ) B, A B — R 4R R AT O ) i #k
(F SRS B L WA R B BIARBRALFS ) 1E 1] )
2 (S A (AR BRAS % [ 52 21 SR A ) . R I
TN (B STARAS B Sk 10 202 45 3 B Ak BRAL #2 ) A
ST D (R Sk A ) B PR A B (] 5 3 8 ST R
) WA SRR . Sorb, IE g S IE W) E AT
BB AR TEAR A ), S 1) B0 3% 45 I 1) 30 B Bt
PR AS AR ASIRMI R, 1E S A0 0 2% B B 774 A
TEARZE HE 7 A e o BUIE o) 0 72 0 451 3E 4T
0T o

ISPIRCWE:

AKE U RS Sk A v i ) L 2 2 6 8
FiRe hy A BARE R B0 o AW H 302
EE s MEsk-db 2 Ry g, WK Ahd;s



64 T s

o

IR R AN TP DI S oS N L 5 N VA
Wos rl AR Sk I3 45 0 i B RE S o s B B
re MAATSE [ T ) S R O B

_>| . 1:)554‘| Ah
AN d
A
Sk

re 1
S
i v i

YA +

': 2r
i ]\
VAN ER]
e

wa O A
IR

(a) AFESL I

d
(b) #3332 F T

(c) ALl 47 32 e T

K8 AHJLTZH

Fig. 8 Geometric parameters of timber column
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