CRIE I W W oE T B ¥ i Vol. 41 No.4
2019 4 8 H CHINA EARTHQUAKE ENGINEERING JOURNAL August, 2019

W SRR K TR R T A SUAS A B g S B R R AT ST L) ] M AR TR 25 41, 2019, 41 (4) £ 840-844.doi: 10.3969/].1ssn.1000
—0844.2019.04.840

LI Hui,ZHANG Junfa.A Dynamic Elastoplastic Damage Model of Building Structures under Moderate and Strong Earthquakes
[J].China Earthquake Engineering Journal,2019,41(4) :840-844.doi:10.3969/j.issn.1000—0844.2019.04.840

PR E TEFEWH R E R REAR

F OB, KRR
(1. BEVE &t TP HEAREHEEN TRR, BV H 7140005
2. PRI TR+ ARHEF TR2RE, B P9 710048)

WE: WEMRAEZARIT PO —RNELIRAR, F R EEATHEREND A BRBERAGH L
HATHH im&*ﬁ?é&i&/éﬁf}iﬁ%%z%ﬁiﬁ?ﬁ«i%ﬁ%ﬁ#ﬁﬂﬁfﬁ?ﬁﬁ% A A5 Cauchy

J AR SR ARG IR AL AR O A R A ARG AR A R R R B AT AT, AL Bk R
PWEAMA R TR EREMBRGRBFREHMEL X F @S Bonora #4548 A 3K IR 20 sS4
FHARAG 38 2, FF 3T SRR S 5 MM AR G 38 B, R UM R R 38 B 1 S S A A RS SR A
RYE, TR T IRAE TR R EMSH AR BRRGRAAE, AR LG RAT S W E ik FALH
0.3g AT . ZERGEALEHN AT LB EBXS ERESE B RS ER S, LLAKIFH
EHLEM S A BB B B AR, R AR — g T AT,
X@iE. PIRWE; HAEM; S ARBE,; R IEEG M B
FES S TU3S2 AR RS A XEHE: 1000—0844(2019)04—0840—05
DOI1:10.3969/j.issn.1000—0844.2019.04.840

A Dynamic Elastoplastic Damage Model of Building Structures
under Moderate and Strong Earthquakes

LI Hui's ZHANG Junfa®

(1.Department of Architecture and Civil Engineering » Shaanxi Railway Institute , Weinan 714000 , Shaanxi, China ;

2.School of Civil Engineering and Architecture s Xi'an University of Technology, Xi'an 710048 , Shaanxi, China)

Abstract: The anti-seismic performance is an important index in building design; therefore, ana-
lyzing the elastoplastic damage of a building structure under earthquake is necessary. In this pa-
per, an elastic-plastic damage model of building structures under moderate and strong earth-
quakes is proposed. The basic principle of the elastic-plastic damage model is analyzed from the
aspects of the effective stress, the Cauchy stress tensor, and the damage evolution equation of
building materials. Based on this, the relationship between the strain rate of the building material

and the damage energy release rate of the structure is analyzed. The damage index of failure of a
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building material is obtained through the Bonara damage model, and the damage index of the

building structural component is calculated. On this basis, the dynamic-plastic damage model of

the building structure under moderate and strong earthquakes is constructed. When the seismic

acceleration value is 0.3g , the relative displacement time history curve of the building structure is

fitted with the actual displacement curve, and the dynamic elastic-plastic damage simulation accu-

racy of the building structure is good. The results show that the model is feasible to a certain ex-

tent.

Keywords: moderate and strong earthquake; building structure; dynamic elastoplasticity; damage

index; material; component
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Table 1 Coefficient of importance of column structure
2 0.035
4 0.032
6 0.030
8 0.026
10 0.024
12 0.022
14 0.020
16 0.019
18 0.018
20 0.016
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Fig.2 Relative displacement time history of building structure
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Table 2 Comparison of damage simulation accuracy

of integral building structure

R U/ K ARICRERL ) %% SCRC3TT5 %/ 7%
10 76 62
20 78 62
30 78 56
40 75 66
50 79 65
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