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Effect of masonry strength on aseismic performance of self-built dwellings
YU Rui-fang', XIE Zhi-giang” , PENG Ling-yun®, YU Yan-xiang'
(1. Institute of Geophysics, China Earthquake Administration, Beijing 100081, China;
2. Beijing Key Laboratory of Earthquake Engineering and Structural Retrofit, Beijing University of Technology, Beijing 100124, China)

Abstract; Based on comparison between results of shaking table tests and those of finite element analysis, the
nonlinear finite element analysis method for brick masonry structures was discussed, and the aseismic performance of a
typical rural dwelling model without structural columns was studied. The results showed that (1) the plastic damage model
can be used to approximately simulate the mechanical behaviors of a masonry structure, and the results with the finite
element simulation are consistent with the test ones; (2) the typical rural house with strength classes of brick and mortar
being Mul5 and M10, respectively is able to withstand the earthquake action with peak acceleration of 0.3 g, but it is
seriously damaged and does not meet the aseismic requirements against large earthquake; (3) reducing the strength class
of mortar or brick has a great negative influence on the compression strength of masonries and the aseismic performance of
a structure; (4) in order to reduce earthquake damage, both the design and the construction process of self-built
dwellings should be included in national standardized managements.
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Fig. 3 Layout of the test system
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Fig. 5 Constitutive model and damage parameter
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Fig. 6 Testing frequency under white noise input
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Tab. 1 Calculation parameters of masonry

structure with different strength

1 M10 MU15 2.31 3700 0.2
2 M10 MU10 1.89 3030 0.2
3 M5 MU10 1.50 2400 0.2
4 MO. 4 MU10 0.91 1300 0.2
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Fig. 8 Constitutive model for Case2,Case3 and Case4
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Fig. 10 Inter-story displacement and tensile

damage pattern under the input of

earthquake with acceleration peak 0.2 ¢

1L D nsd JE VA 0.3 ¢ IHURAERT T, Bl =
AR S 455 T7 1] P = o W] DL Y, eI
IR RYZ LR AR — I Z) I F] 13 mm, 254 5¢
R AN R SR 005 2 PR 2 B, 5 = )2 i Ak
T RIS R HE— DT 3R, BB M K e, 1 R BGA
FNT 0.99, UL SE AR, I HLA = =i (1 4 1]
S SRR T IR DT 1), 5 — R B
e, o R, R AR ) B — AR B R



10 & 3h 5 b &

2014 4E45 33 %

S ACTR K P 2R84 fol R A A e A Bl LD IR A A
RO AR oy K R B MEOR . Jd i DA B Hr
W25 B2 B TR 45 K A RE 7R A2 gt BE (R 0.3 ¢ 1Y
W=

B
= \\‘ i i
B N i
2" |
= ,
10

—
Al

BI11 i BEEEAF 0.3 ¢ 1Y
WA T2 LR KA 2 1

Fig. 11 Inter-story displacement and tensile

damage pattern under the input of

earthquake with acceleration peak 0.3 g
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