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Rotational deformation of masonry walls and its influence on

seismic performance

GUO Meng', LI Weiwef?, JIA Yingjie?, FAN Wangsheng?
(1. China Academy of Building Research, Beijing 100013, P. R. China; 2.School of Civil Engineering,
Beijing Jiaotong University, Beijing 100044, P. R. China)

Abstract: In order to understand the rotation phenomenon in the failure process of masonry wall and the
influence of rotation deformation on the seismic performance of masonry wall, rotation of ordinary masonry
wall, masonry wall with constructional column and reinforced masonry wall are extracted, and the rotation
deformation under different specimen designs, stress conditions, reinforcement methods and other factors are
summarized The influence of rotational deformation on the seismic performance of masonry wall is discussed.
The results show that: rotation is common in the stress process of masonry wall, and even appears the failure
phenomenon of rotation deformation control; rotation deformation reduces the bearing capacity and equivalent
lateral stiffness of masonry wall, and the wall deformation capacity is improved when rotation failure occurs. At

present, the literature of masonry wall seismic test generally lacks description of rotation phenomenon, but it is
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not without rotation deformation. In the subsequent research work, it is suggested to pay attention to the

rotation deformation phenomenon of masonry wall and its impact on seismic performance.

Keywords: masonry structure; masonry wall; rotational deformation; failure mode; seismic performance;

bearing capacity
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Fig. 1 Several deformation mechanisms
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Fig.2 Damage schematic of joint wall ZQ1 in reference [7]

SCHRL6 T 18 B0 Ak 55 3 A A0 Sk (717 195 5
Tl 0 7 ) 8 N7 T ) R 3 1 R ST T, D B
AE I 10 T ML R B, U8 1) i 2T 15 A o T 1] 95 i
TR 1L 32 R DX 1 K P i 28T 25 60 4 FH D) 5 30U 34
— AW AZ P T — A2 2 A R A S B — B B
T 7 A A R i A A 7 2% A 14 T R 7 LK 4 D
K 3 32 PR FR N AR I, B K S S 4% BE 2 55 R T
Uty H B AR Ak 4 s B B 52, I 2 KT 28 8 6 R 11 4
T e BB G A n B

Choudhury % “BF 58 7 1] % W 11 X5 65 4 3% 410 7%
PERE 0952 M, X 3 7 #5044 3 a4 B 1 s 2R 2% ) A s
RAALHEAT T IR b, 2 R AR RS A 43 )
FETTIR T BT B G R AR R 1 R A
IR, AH AR 2 7 A 25 0 B o 45 SR R B A4 B
VTR 1 T8 B e 5 B A R il S R A B O B
T IR LT 5% BB, G983 R R 6% 36 2 B =
B R A g S R B B R S B4,
wniE 3 iR

TEAZ TR A A A TR B R S S )
AR 8 A 3 a7 T 1) 9 ) 95 TR (B A7
IR 15 080 107 B0 110 G A Ak 1) 24 4% An v 1T IR 1 T A
R ] IR Y 24 5% | 3X TR 25 T[] 358 7 O 90 A AR
AR Y . Wang S5 152 E 00 T % B A 1
FERIRES AT T HoRE 2 Re XS H a5, 3 B T Y
P W2 B IR 00 PR 4. FE BRI X 8k R TR

Fig. 3 Cracking of masonry building in reference [8]
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Fig. 4 Cracking of masonry wall in reference [9]
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Table 1 Test results of masonry wall ZQS5 in reference [7]
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Fig.5 Cracking of masonry wall BC2W-4 in reference [9]
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Fig.6 Sketch of masonry wall specimen in reference [20]
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Table 2 Test results of masonry wall in reference [21]
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Fig.7 Failure mode of wall between windows
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Fig. 8 Crack development of L-shaped masonry wall
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Fig. 9 Rocking behavior of masonry wall with opening
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Fig. 10 Calculation model of rotational bearing

capacity

Jie B 3 B8 /NI e sl AR i R o R AT T fE R 1 B
W BR AR Ty, SR T 5 22 A T 4 5 17 1] B 3 4R 2 1
B ik IR A - T AR, DR T S B8 e R R
I, 2 Ty S R Y e gl R 3 AR T ik B
W B — AP T I, DLk G A R i A B
ERIDR TR NP AT R 137N IRV

3 — 75 T, FEIE S TR AR $5 R A ] E B — A
T AR, TC 8 % H 4T 52 5T 7R 8 ) 73 i i e 5 32
1038w N R, s SRV A . {52 1]
ol 0 R A R RO AR A R i i AR B R A
T 2R B AE Xt AR Sz IR Bl R S 2% e sh AL
B2 5K, X Qe %5 18 i 2 22 B Xt Hogk #00
BRI W), 30 e 2 AH G BB o
2.3 EEENIT XM AT A0

0 A i TOU S i 78 S k4 0 i 0 4 45 AR L
W SV il AT e 3 8 T R A IS AR A7
5 e al #i it  aNA, = (A X H ) /B itk it
B SR SCR TR WL 1(e) o %5 3 A8 I8 X i) ik
5% S B4 52 W 2 EAR BLAE 32 1 4% B BERE 52 P iR
J& 2% 575 1

Xt A BT VIR ) A B sl AR W] RE AT
12T Hsz IR i b EOF R EE R E L. —
AR, B B AR T i BT L /N I A5 A 8 Y
IR S I 1, % sl 72 B ) S PE RS i B/ o 2
e sh A2 IE b BARTE H B RR B 5 AR O e s R 3k
T T IR i B of 7 A9 i BR A2 5 B S 8, 1 3R
B S HEVEPE T . Penna 55 55R F W19 00 2 B 280 %
WSS PEAT T BE BN 23 A, i 0 1 0 2 S A e
AR A it 4 B U e 5l B S AT O, K A B
PR3 A 0 i el i £ ST R BR A RS B R , A R
Y SE VT B DDA IR 5 A 32 B o DA )

A A S5 e SR AL B T, >4 /K- i A R )
PR35 DLRE R B gl Oy 2 SRR O U, SR B2 09 OK

= A DN 1 7 2 IO = A IR TRV L 87 N
FWIRPU I sl B0 AR 37 SR o B 3 2R B DL 1 45
B 52 1 X 340 2% Jay 0 s 1 O 4 2 A AR, AR HE E
DA K HIE A b SR 00 T 52 R 1 1) B V) e SR AR 2

IK V- A R B A Ji e A W S e s AR TR I
B e W] e S 8 T B AR A BIR I Be A IR By
B B A s A2 T RS A2 8% ) A A TR 72 3 4
795 00 LU R B R ) 1 S5k e sl AR e A R e ) N
RZ—, w8 O, 85 BLAS s 2 8 P g
FRE ARG o 0B B D A i a6 AF 9 9 A O SRR
AT LAODAHRE 2 b A b S U X L X 2 e A R
(ERcpraiiE g e
2.4 FEFHITH XM R E B0

S5 AT W RE BT K S £ 285 X A AR Y L
(N U AR S T TR NS VA A PSS
10 (At B A ) AR I I, G A A I M R R
(7] A i 23 X6k 07 ) A7 A% A 0T A8 G, ] A0 37 6 6T 3 £
07 FRH WS AR /0N, 2R BT B (A 45 R 0 Oy T U )
A 35k R 3k SR 78 T 17 T vk R AR B T 3 B 14 7K T o 2
TR I 73 K - 7y 280KE Fh AL A 35 23 4H

T A 555 2 A 10 3 IR S 00 R SR
CER ORI T A L E SRR B BEAS BE X 23 Ak T A1
(477 1), S SO W BE T35 2R 5 855 B A 52 PR Nl
WIRE R 25 3 Ko SCHR (2845 Hh 17 A [ 43 8% ) ) 4 355
A5 SR R 2 R XL £ e ARG R 2, I 4 TR o X
Pee b P45 2R — 51 243 mm” i3 45 2R — 4 ]
0, A MW -5 A T 1w 69 50 W RE B IS R B
MW-3 #5706, T AR i 18 46 28k, K - 12 4% 3
mm [, 38 MW -5 IE [ i 48 45 2800 0 MR B iR 7
5%, T S5 [ Ji0 48 55 A e A0 W B2 A 17 24 06, ] A2
RAEUR R

Xof T B Sy 748 TR 0 8 A% 35 000 P B ) 52 0 7 B
A WA R R Al | SCHR[34]51 AW B Lo & e 3 A2

R4 W FERNEPERIEE

Table 4 Equivalent stiffness reduction of test piece
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