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Evaluation of the Seismic Performance for Domestic URM Buildings Using

Nonlinear Dynamic Analysis
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Abstract: The purpose of this study is to evaluate the seismic performance of domestic unreinforced masonry(URM) buildings using nonlinear dynamic
analysis. For that, the nonlinear hysteresis models suggested in the previous research were validated for the dynamic analysis. The results of the shaking
table test were compared with the dynamic analysis results using the suggested nonlinear hysteresis models. As a result, the nonlinear hysteresis models
were expected to be applicable to the dynamic analysis of URM buildings. Based on the models, the dynamic analysis of domestic URM buildings varying
the number of stories and opening ratio was carried out. The analysis results showed that most of the domestic URM buildings were very vulnerable

to design earthquake in Korea.
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Fig. 2 Hysteresis models of nonlinear spring according to failure mode
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Table 1 Properties of hysteresis models

Table 2 Properties of masonry element(unit: MPa)

Factor Rocking or Sliding Diagonal
toe crushing tension
a - 0.05 -
B 0.01 0.01 0.01
0 - 0.7 0.5
S 0.1~0.3 - 1
A 0.8 - -
Y - 0.5 -
d - 1 -
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Fig. 3 Plan and elevation of test specimen(unit: mm)
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Fig. 4 Comparisons of response accelerations of test and analysis
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Table 3 Comparison of predominant periods

Excitation scale Predominant period(sec)
(%) Test Analysis Analysis/ Test
60 0.081 0.084 1.03
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Fig. 5 Comparisons of predominant frequencies
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Table 4 Vertical loads of masonry building

Unit load(kN/m?)
Type of load
1F~2F Roof
DL 53 4.7
Slab
LL 2.0 2.0
Wall 4.4 4.4
Parapet - 4.4
14
S Northridge
o122 b - %—ffmn’o
g P e
2 os
2

Period (sec)

Fig. 10 Seismic spectrums
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Table 5 Damage state criteria in inter-story drift

Structure Damage state criteria in inter-story drift(%o)
type Slight Moderate  Extensive Complete
URM walls 0.15 0.3 0.6 1.0




Table 6 Analysis results

Model Period Total weight Inter-story drift Damage State

type (sec) (kN) angle(%)
M-10-1 0.07 740.4 0.024 Slight
M-10-2 0.12 1480.8 0.050 Slight
M-10-3 0.21 3018.2 0.420 Moderate
M-22-1 0.09 1179.0 0.045 Slight
M-22-2 0.14 2383.4 0.100 Slight
M-22-3 022 3758.4 0.480 Moderate
M-32-1 0.10 897.6 0.070 Slight
M-32-2 0.20 2154.3 1.000 Complete
M-32-3 0.24 2774.4 12.00 Complete
M-36-1 0.10 819.28 0.070 Slight
M-36-2 0.21 1848.8 1.065 Complete
M-36-3 0.25 2712.3 12.00 Complete
M-47-1 0.13 738.3 0.080 Slight
M-47-2 0.22 1441.0 1.500 Complete
M-47-3 0.30 2303.9 12.30 Complete
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