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Shear failure test and seismic damage analysis of shear walls
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Abstract ; The characteristic of performance-based seismic design is that the structural seismic design is transformed
from macroscopic goal to specific multiple objectives. At present, the national code {Building Seismic Design Code)
(GB50011) only provides the deformation index of the elastic and elastic-plastic for the whole structure, not for
individual components, without quantifying the damage index. Therefore, this paper firstly carried out the reversed
cyclic load tests on shear behavior for 5 T-section RC shear walls with HRB600 steel bars, and the aseismatic
performance differences between high-strength bars and ordinary bars of shear wall was studied. Combined with the
experimental results of shear resistance performance worldwide, the modified Park-Ang double-parameter seismic
damage model is proposed, which can capture the seismic damage of shear wall under shear failure. The modified
damage model can evaluate shear wall” s damage degree during different loading phases. Based on the damage
assessment of shear wall member, quantization indexes of different performance levels for displacement angles of RC
shear wall structure were proposed.
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Table 1 Test parameters of specimens
LYV LAY 1 B St A
WA BTRSLL AR L fe/MPa  E./MPa
N i 17 K5 A f %% i) 43 A1 A3

HSSW-2 1.5 0. 20 14D8(6D8) D6. 5@100 D6. 5@250 D6. 5@250 39.3 32 436.4

HSSW-5 1.5 0.20 6D16+4D8(6D16) D8@100 D8@ 250 D8@ 250 33.1 30 785.0

HSSW-8 1.0 0.20 4D14+6D8(4D14+2D8) D8@100 D8@150 D8@175 50.5 34 636.5

HSSW-11 1.0 0.13  4D14+6D8(4D14+2D8) D8@100 D8@150 D8@175 32.6 30 633.3

CSSW-2 1.0 0. 20 10d 14614 d10@100 d10@150 d10@175 45.9 33 829.6
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Table 2 Various performance parameters of reinforcing bars

9 75 HiR/ TP A Je e 5 e R bz
KA mm 17 /MPa J& /MPa /%
8.0 181 891. 3 638 0.55
6.5 183 976. 1 567 0.52
HRB600
14.0 201 906. 4 662 0.53
16.0 190 015.0 622 0.53
10.0 205 814.0 478 0.43
HRB400
14.0 178 246. 2 497 0.48
.0
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Fig. 2 Horizontal loading system
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Fig. 4 The load-displacement curves of specimens
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Fig. 5 Comparison of ultimate drift angle between

test and calculation
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Fig. 6 The effect of parameters on experimental

combination coefficient f
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Tabe 3 Damage index of specimens

Eingril A PR 5 Greifenha gen """ H G Park[!? PedroA. Hidalgo '?) Bing Lif1*]
fREC HSSW-4 HSSW-10 HSSW-5 HSSW-11 CSSW-2 M3 M4 S4 S6 1 8 23 Lw3  Lw4
D1 0.034  0.071  0.033  0.062 0.09  0.156 0.141 0.194 0.565 0.115 0.111 0.075 0.055 0.101
D2 0.069  0.143  0.065  0.124 0.18 0.304 0.24 0.284 0.723 0.229 0.173 0.136 0.104 0.157
D3 0.092  0.191  0.087  0.166 0.24  0.525 0.339 0.432 0.937 0.379 0.28 0.211 0.168 0.283
D4 0.115  0.238  0.109  0.207 0.301 0.803 0.455 0.585 1.169 0.529 0.475 0.294 0.262 0.411
D5 0.172  0.357  0.163  0.311 0.451 0.968 0.579 0.779 1.251 0.659 0.641 0.35 0.338 0.487
D6 0.229  0.477  0.218  0.415 0.601 1.14 0.694 1.138 0.825 0.864 0.553 0.505 0.651
D7 0.344  0.715  0.326  0.622 0. 924 0.818 0.966 1.165 0.756 0.681 0.976
D8 0.459  0.953  0.468  0.816 1.124 0.817
D9 0.575  1.135 1.283 0.926

D10 0.958 1.463

D11

D12

D13

WeIRE 0.958  1.135  0.468  0.816 0.924 1.14  1.463 1.138 1.251 0.966 1.165 0.926 0.681 0.976
P45 It fL xS LT AT Z= HepkLe f5 2 l1e] ST Phaz e

H{E SW-7  SW2-B SW4-A  SW2-1 HPCSW-3 HPCSW-4 SPWI W-1 W-2  SRCW1 SRCW5 SRCW6
D1 0.191  0.184 0.16 0. 048 0.199 0. 343 0.16 0.181  0.152  0.119  0.106  0.109
D2 0.382  0.258 0.234  0.146 0.324 0. 491 0.287  0.497  0.265  0.171  0.175  0.171
D3 0.618  0.335 0.316  0.233 0. 453 0. 628 0.464  0.847  0.531  0.225  0.236  0.233
D4 0.776  0.406 0.454  0.32 0.679 0. 955 0.664 1.232  0.888  0.293  0.315  0.296
D5 0.928  0.483 0.585  0.424 0.976 1.287 0.879  1.507 0. 36 0.389  0.361
D6 0.553 0.68 0. 565 0.459  0.428  0.423
D7 0. 62 0.779  0.73 0.551  0.571  0.505
D8 0.697 0.944  0.875 0.638  0.655  0.592
DY 0.777 1.084  1.029 0.766  0.768  0.686
D10 0.921 1.236  1.204 0.854  0.844  0.828
D11 1. 065 1. 442 0.942  0.943

D12 1.215 1.618 1.047  1.051

D13 1.157  1.152

WA 0.928  1.215 1.618  1.204 0.976 1.287 0.879 1.507  0.888  1.157  1.152  0.828
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Table 4 Damage index and its corresponding

damaged conditions

1 Park- . o
Ghobarah BR#EH 43k XA SAF %

R Ang

B YN 0~ 0~ 0~ 0~ 0~ 0~

SEUF 0.10 0.15 0.10 0. 20 0.10 0. 20

B 0.10~ 0.10~ 0.20~ 0.10~ 0.20~
0~0.15

278 0.25 0.25 0. 40 0. 30 0. 40

&g 0.25~ 0.15~ 0.25~ 0.40~ 0.30~ 0.40~
7878 0. 40 0. 30 0. 45 0. 65 0. 60 0. 60

g

k] Park-

s Ang Ghobarah KKHESE ki XMEAL W49t

J“8E  0.40~ 0.30~ 0.45~ 0.65~ 0.60~
0.8~1.0
i 35 1. 00 0. 80 0.65 0. 90 0.85

B >=1.00 ==0.80 ==0.90 >==0.90 =0.85
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Fig. 8 Fitting process of displacement angle
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Table S The displacement angle limit of each

performance level
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Fig. 10 The distribution of displacement angle

at each damage stage
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Fig. 11 Experimental phenomena at each damage stage
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