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Pseudo-Static Tests on the Seismic Performances of Masonry Walls

PENG Bin', WANG Lanya', WANG Dongdong', WANG Zhuolin®

(1. School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai
200093 , China ; 2. Shanghai Research Institute of Building Sciences (Group) Co.,Ltd. , Shanghai 200032, China)

Abstract: Considering the factors such as mortar strength, ratio of openings and aspect ratio,
Psudo-static tests on the seismic performances of the bottom walls of a 3-story masonry structure
were conducted. The damage models, hysteretic properties, aseismic capacities, stiffness
degradations and lateral displacements of walls were analyzed. The results show the damage models
are significantly influenced by the ratio of openings, and not obviously affected by the mortar
strength or aspect ratio. The hysteretic properties and aseismic capacities are unfavorable under
lower mortar strength, larger ratio of openings and larger aspect ratio. The ratio of openings
significantly affects the aseismic capacity. Before cracking, the influence of each factor on the speed
of stiffness degradation is almost the same and the degradation is rather fast. While after cracking,
the ratio of openings is the most prominent factor and the specimens with larger ration of openings
degradate faster. The residual stiffness is about 20% of the initial stiffness when the specimens
reach their limit load state. The distribution of lateral displacement of the specimens with lager

ratio of openings exhibits an outer convex curve after cracking.
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Tab.1 Influential factors and levels of specimens

wirae  wmrse  BELMR pgmmse wwe mek/e  RRR/mm PR
w1 MU10 240 X 115 %53 M>5 0.75 0 0 1490 X 1990 X 240
W2 MU10 240 X 115X 53 M7.5 0.75 0 0 1490 X 1990 X 240
W3 MU10 240 X 115% 53 M7.5 0.75 11 760 X 510 1490 X 1990 X 240
W4 MU10 240 X 115% 53 M7.5 1.25 0 0 2490 X 1990 x 240
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Fig.1 Schematic of the specimen of masonry wall
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Fig.2 Schematic of the transducers distribution

on specimen
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Fig.3 Devices of loading(W4)
PIGRAFE 2R 26 F B B, B 2 £5JF 24407 88 T 1E 3
PO s T — A B st 1 — A5 26 S . i et
2 AT B R (E T 2R 85 % 5 . YA IR IR T ik
WL gk mEk.

A e
K KR
Vor BIERTAR) X FERE) RO

3V t Eﬁlﬁ 3X.
2V, ' 2X. '
aA L AN

] 1 >
EAAY \/ x, \/ \/ HR
=2V -2X.

—3 V() _SX C

Akl PrB
B4 H-BEAMEBHE

Fig.4 Force-displacement mixed control of loading
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Fig.5 Cracks distribution on specimens
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Tab.2 Loads and displacements of specimens
TFRES e MR 28 A HRRALAE
Vo/RN Xo/mm  Vi/KN Xy /mm Vu,/kN Xn/mm
W1 161.4 1.21 351.9 7.20 190.1 9.08
W2 180.6 1.41 462.2 9.76  243.3 12.35

W3 121.6  0.93  245.6 4.10 119.5 6.46
W4 70.3  0.94 384.5 14.37 297.1 19.44
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Fig.6 Hysteretic curves of specimens
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Tab.3 Stiffness and stiffness degeneration coefficients of specimens

- ] ’?'5 ﬁ%,ﬁ Wﬁﬁﬁifﬁﬁ %ﬁfﬁi%)ﬁ
Ko/(kN+ mm™1) 7o K¢ /(KN+ mm™1) 7e Ky/(kN+ mm™1) Tu Kn/(KN+ mm™1) T
W1 224 1 132 0.59 47 0.21 24 0.11
W2 352 1 152 0.43 56 0.16 20 0.06
W3 289 1 179 0.62 56 0.19 23 0.08
W4 97 1 56 0.58 23 0.23 17 0.17
H{E 1 0.56 0.20 0.11
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Fig.7 Stiffness degeneration curves of specimens

a, WG

R W15 W2 22 5 2k sm EE , W1 b
SR EE L W2 AIK 37.3% . W) ha InZ s, W1 b3 5 bagh
L3 (] ARG 45 PR 22 AT A6 W2 55 W2 /N36.3% .
FEELET PR )Z B RS A N s TARIRAS B ok i
R TR B RS . T W1 W14
WIBE L W2 /N, W1 W B2 SR b 45 2%, JL il 4k 7 W2
.

b. FHil=R

R W3 5 W2 =222 52 IR 2. ik W3 JF
T I S AR A T P 8 k)N o 7 g A% 368 6 A2 52 2 o IR
FAAETE W T AR B4, W3 ) i W BE 38 W2 /)
17.9% » YBHARIERE 17N - W EE IR AR R

c. MLkt

W Wa 5 W2 2822508 & e . e bk
Mk W4 5 A% . 0 b5 W EE B W2 38/ T
72.4% . I35 . WA 48 TT it B G202, 78 35 Bk
IR 358 1] S48 A 3570 . 3 TR A i 1T SR R S8

W IR P34 % , WL 1B AL 2 e W2 2 E.
2.5 EEMBER

I AR R TR RS T S A RS K
R B A ) BRI A58 A 00 1) 57 % o i vy 1) 722
L. WL 8.

1600
o 14001
= 1200 |
<1000 |
800 |
f@l 600
52400
200 i
24 6 8 10
A2 / mm
(a) W1
1600
£ 1400 .
i
Bl 800
= i 7.
B 900 n AR
00 2 4 6 8 10 12 14
U AL / mm
(b) W2
1600
1400 2
E 1200
1000 u
E 800
M 600
ool iR
200 n- BRI K
0 2 4 6 8 10
M F 2% / mm
(c) W3
| |
—— R
—a— AR SRR
L BN VK J=
0 5 10 15 2 25
M AL / m
(d) W4

B8 RXHMmBERL

Fig.8 Lateral displacement of specimens
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