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Influence of Infill Wall Stiffness
on Seismic Analysis of High-rise Building

QIU Yike,ZHOU Yi,ZHOU Yun', YI Weijian
(College of Civil Engineering, Hunan University,Changsha 410082 ,China)

Abstract; When structural seismic analysis is conducted on high-rise buildings, the impact of the infill
wall stiffness on the structure response is usually considered by the fundamental period reduction factor in
the PKRM software. In this paper, eight high-rise buildings in the Laibin High-Rise Testing Project were
examined. These buildings were tested for ambient vibration and seismic analysis, which were also mod-
eled and calibrated by the Finite Element (FE) Sap2000 software. First, eight FE models for the eight
buildings were built in Sap2000. The same modeling for infilled wall using PKPM was also calculated, and
the comparison of these two calculation results demonstrates the comparability of these two models. Next,

shell model and diagonal strut model were adopted in the modeling of infill wall, and the models were cali-
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brated by using the data from test. Thereafter, Sap2000 model was used for seismic response analysis in-

stead of PKPM model. Finally, the seismic response spectrum analysis in linear elastic status was conduc-

ted under small earthquake. The comparison of the calculation results from PKPM software shows that,

compared with the calculated value of calibrated model, the unreduced floor shear force calculated by PK-

PM is half of that by Sap2000, and the inter story displacement and inter story drift calculated by PKPM is

three to four times of that by Sap2000. Moreover, the value of fundamental period reduction factor sugges-
ted by Technical Specification for Concrete Structures of Tall Building (JGJ3-2010) is 0. 7~1. 0, which is

more conservative to the results obtained from the analysis.

Key words: high-rise building; infill wall model; period reduction factor; model validation; seismic re-

sponse spectrum analysis
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Fig. 1 Schematic diagram of two kinds
of simulation methods of infill wall
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Fig. 2 Pictures of tested high-rise buildings
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Tab.1 General description of tested high-rise buildings
e M w2 " /m B n L) A/ C - E 5K 10 min B/ (m + 1)
1 AL 1= 96 29 By S 10.1~10.3 bR (VE: iV 1.685 6
2 JLR A 2 = 87 26 o 5% 14.0~15.6  SELUAEIE 2.376 7
3 AL 1 # 105 32 HEZR-BY Jik% 11.7~13.5 0 e 5 0.692 9
4 A A JE 86 24 B 5% 12.0~12.8 K F 7 2.849 0
5 =4 B 86 24 o 4% 14.8~16.5 WA 1.716 9
6 KFEANR T+ 133.3 39 B J1 5% 10.7~11.6 KA 1.3229
7 KPEIT1# 128 39 55 1 5% 16.2~17.9 TR 0.887 3
8 KPR 2% 107 33 7 g kit 10.0~11.2 TFm 1.472 3
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Tab. 2 First 3 measured frequencies of tested high-rise buildings Hz
W % deeer 1= JLRAER 24 BRERL 1S HR A HBEBE KEARTE KFRIT1IE KPR 2E

1By 0.71 0. 80 0.58 1.09 1.09 0.62 0.56 0.70

52 b 0. 84 0. 89 0.71 1. 16 1. 16 0.69 0. 64 0.71

%3 W 0.96 1. 05 1.02 1.25 1.27 0.79 0.98 0.82
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Tab.3 Brief introduction of finite element models
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Fig.3 Seismic influence coefficient curve
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