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Seismic Vulnerability Analysis of Masonry Structure of Low—
Rise Buildings on Soft Soil Foundation

YU Kexing
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Abstract: The masonry structure of low—rise building on soft soil foundation is widely used in China, but it has
high vulnerability in earthquake. Analyzing the vulnerability of masonry structure of low-rise building on soft soil
foundation can provide help for earthquake prediction task and post earthquake disaster evaluation. Therefore, this
paper puts forward the seismic vulnerability analysis method of low—rise building masonry structure on soft soil
foundation, establishes the wall model of low-rise building masonry structure on soft soil foundation, and uses
IDA based vulnerability calculation method of building masonry structure to analyze the seismic vulnerability of
low-rise building masonry structure on soft soil foundation from four aspects: different opening size, different
starting number, different mortar strength and different storey height. The results of seismic vulnerability analysis
of masonry structure of low-rise building on soft soil foundation show that the opening rate of masonry structure
wall of low-rise building on soft soil foundation is large and the vulnerability is high;the number of openings is
small and the vulnerability is low, the smaller the mortar strength is, the higher the vulnerability is; the higher the
floor height is, the higher the vulnerability is.

Keywords: Soft soil foundation; Low rise; House ; Masonry structure; Earthquake ; Vulnerability

WFESEHA : 2019-10-12
EEEN : R (1973-) , B, TR, WEAFFAE, AR5 7. LREME TR,
E-mail: ykx0902@sina.com



AR T IR B R WA S R S 40 o A 153

0 55

VSN SR R RTINS VR R R R WY WSE 1
RVE 8 3= KU T A () = R O )
58 S SR 24 A S 1 7 oy 45 1k 0 T D St
JRUSE PR B A P9 28 20 i LR 5 452 42 4 T 3
EEE ) Y A7V S SR AL VPN 7S E )
SRR TEREPE . R PO LL S Hh R A Kk
PR S ARAEAE T R E X, BE T AR
R ST 72 B 9 A 55 (R AZ AR 55 1

B AR R B R WA S5 4 (A% 0 52 F1
fril, Stk as TG, BV
T IAR R B R AR S5 A A7 A2 i T AESEE /N it
TRCRR &M A EIS, A E K R N
THREES PP, IFH, 1T U R R F Bt
BHE 7R, I8 6 00 DUR BT 5™ 1 10 5
BEH T, B HIEARR b R R £ R 4 R S
bR B T EEET S, R
(1Y R VKSR AL SN A I W S Y b R
ORI, IREEA R T AL AR, TR,
T TR AR S5 4 B0 R A REAFAE — € DL 3
SCHR (1] 2 T3 AT FIR S DU A b5 2 1 5 453
PEBEAT BT IT , (B 1% 7 ¥ A 20 M B R O R % 5
FEPURVERIFEN , BTG R SCHR [2]
PR AR R AR R B i SZIEHE SR A S 5

BRI ITE , ZITEAEE N T RE R
s B GARYE S Ms SCHR [3] B2 H 25 IEAE A% BN
FEI 2 JRIAREZR By 1 e o M Uik, Tk oy
BT A% L R KE AL B I B o AR SCHR HE R b BRI
JZ B R Wk S K R S Rk oy M J ik, N R
J5 AT 3 TR L BRI R g R AR 45 g =
GRE

1B IR )R D5 R S5 H = 5
ALK I RES

L1 B BREREERAGREEER R

i I ABAQUS A R It 3K 14 & 37 1 K5 44 5
Y38 MU1LS 98 B 1 B 45 35 08 fie . MS 58 JE 1)
KPE FHIE D, SRR, 1. BEEgR
SR R O AR g C20 TR B, 32 14N I &
HRB324 S5 0 AN 7 , i 55 A 70 A 7 & HRB324
SRV . INECR FIAZ O AR C50 TREE L
W A BR IC o BT A S5t R Rk R AE
BPERY B2 7 T AR SORFH BRI AR 3 R A AR
BRSSP AL SE RSP —#F, BetA . B, %
ERGE 3101 mm. 251 mm. 4601 mm™. $5{k
RS H LR 1

® 1 RIHBREREERFSISHRE S

Table 1 model parameters of masonry structure walls of low—rise buildings on soft soil foundation
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Fig.1 Schematic diagram of wall opening model
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Fig.2 Acceleration of seismic waves
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Table 3 Information on seismic performance of walls with and without openings during an earthquake

St VA i ) TP R AN JFRAES /mm PRATEC AN BRI /mm BEAAGECKN BAAIRS /mm
Al 240.76 L5 8.13 328.07 17.4
A2 130.89 1.36 265.37 9.34 225 11.76
A3 107.43 1.19 241.36 8.6 203.49 10.53
A4 78.59 1.06 213.14 8.29 180.6 10.09
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Fig.3 Horizontal monotonic load—-displacement calculation
results of the wall with openings
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Fig.4 Calculation results of non—positive stiffness degradation
of wall with openings
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Fig.6 Schematic diagram of horizontal force-displacement of
wall with different opening numbers
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Fig.7 Results of stiffness degradation of walls with different
opening numbers
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Table 4 The extension coefficient of the highest floor of the structure with different mortar strength under earthquake

M5 M7 M10
[y Gl et

BiE i A1 PR 2 HE i
s B i {2 0.06 g 0.187 0.0459 0.1595 0.0434 0.1447 0.0372
DOiE R UE(E A2 0.11 g 0.375 0.0916 0.3188 0.0867 0.2893 0.0743
I e {E 2 0.16 g 0.562 0.1374 0.4784 0.1301 0.4339 0.1114
Tk I 2 021 g 0.754 0.1924 0.6379 0.1734 0.5785 0.1485
T W 2 0.31 g 1.27 0.4694 1.0142 0.3758 0.9082 0.3287
PRI B IEAE 2 041 g 2.057 0.9139 1.5244 0.6066 1.3484 0.6026
IR B {E R 0.51 g 3.531 2.0419 2.3878 1.0704 2.0677 1.0678
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Fig.8 IDA schematic diagram of three structures with different
mortar strength
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Table S Seismic vulnerability analysis results of masonry structures with different floor heights

2801 mm 3001 mm 3301 mm
b ik R 1Y
Bia Nl HE i 1 bk

g BEVEEE 2 0.06 g 0.132 04 0.045 13 0.138 49 0.047 84 0.0144 35 0.047 25
Inig 2 0.11 g 0.264 08 0.090 25 0.276 97 0.095 67 0.288 69 0.9448
IniE 2 0.16 g 0.396 11 0.135 36 0.415 46 0.143 48 0.433 03 0.147 12
IO 2 021 g 0.528 14 0.180 48 0.553 94 0.191 33 0.577 37 0.188 96
D A 031 g 0.812 11 0.308 19 0.862 27 0.345 79 0.896 77 0.327 14
DNk I 2 041 g 1.180 67 0.544 28 1.250 93 0.517 15 1.353 17 0.569 57
I FEEME 2 0.51 g 1.837 33 1.084 82 1.866 33 0.866 86 2.108 41 1.079 99
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Fig.9 IDA schematic diagram of three structures with different
floor heights
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