$57% 2w 17 S-S D | A = SO SO Vol. 57 No.2
202542 H JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2025

DOI:10. 11918/202310049
ETHRNTRNMAEERXT N ETRERRE

g GRS ERS RG]

(1. KT AR, PEZE 710061 ;2. K22k 50 T R2ER V% 710061)

W OE: OVHAFAERA T ENRERERERL T DEARE, ETRAAFHE LR R T H 7 E R %, XA
Bk, B Wit 216 NAR T H W R SGMEAFEGEEFERER T A HER, TRy 2T T X THR
TGS RH] R IR A RN 0 h B s B MR 3 X R B EREAB A28 . 54 GB 50011—
2010 HATME R ALY , B kAT HHAX 206 MERBRAS, TTWHEAXN 2 F M ERRS, X THERRRAT
BB L WA EFARS SRR RS RN, BT AREALMNEIT HER T RS TIHALESTH
HAEEEHARENE TR FREEHAHAETEH 0% FIERGMEEHIEATREAE, VETHENFAERR
WhHBRERITRESE

KR WHRE L, REAT ) H; AR TEN HABE; RWERRME

FEHES ., TU3T5 XHRFRERD . A XEHS: 0367 —6234(2025)02 —0104 - 09

Deformation index limits of a novel prefabricated shear wall based
on material strain
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Abstract; In order to study the seismic performance and deformation index limits of a new assembled shear wall,
based on the seismic performance test of the new assembled shear wall made by the research group, a total of 216
wall models with different shear span ratio, axial compression ratios and longitudinal reinforcement ratios of edge
members were designed using factor analysis method. The corresponding single push performance experiment was
performed to investigate the structrual behavior. Based on the recognition of failure modes using finite element
analysis, the failure modes were divided into three categories: bending failure, bending shear failure and shear
failure. A criterion for classifying the failure modes of the shear wall was put forward. Referring to " Code for
seismic design of buildings" ( GB 50011—2010), six performance states were defined for flexural failure and
flexural-shear failure, while two performance states were defined for shear failure. Based on the strain and bearing
capacity of concrete and steel bars under the limit state of the component, the criterion of the performance state of
the wall was determined. Finally, regression equations were derived through linear regression to determine the limit
values of plastic displacement angles for componments under bending failure, bending shear failure and shear
failure modes. Furthermore, deformation index limites with 90% guarantee rate were proposed for each failure
mode, providing a reference for performance-based seismic design of new assembled shear walls.
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Fig.1 Structural design of new prefabricated shear wall
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Tab.1 Model design parameters
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Fig.2 Typical model grid division diagram
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Fig.4 Comparison of load-displacement curves
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Fig.5 Comparison of test failure mode and finite element cloud diagram
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Tab.2  Division criteria of failure modes of new assembled
shear wall
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Fig.7 Cumulative quantity curves of component failure modes with varying shear-span ratios
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Tab.4  Linear regression results of plastic displacement angle limit value of bending failure member

FR{EE Bo B B Bs Bs Bs F P R

Sp  0.00428  0.0025 -0.006 8 -0.0013 0 0 41.638 0 0.881
8r  0.00464  0.0029 -0.008 0 -0.001 4 0 0 45.349 0 0. 889
8  0.01445  0.0033 -0.018 6 -0.001 4 0.007 7 0 51.622 0 0.901
8p 0.02223 0 -0.0323 0 0.014 6 0.006 1 32.503  0.046 0.855
Sgr 0.035 62 0 -0.017 6 0 0.0112 0 8.902  0.015 0.653
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Tab.5 Linear regression results of plastic displacement angle limit of flexural-shear failure members

FRE Bo B B, B3 B Bs F P R

Oyps 0.006 31 0 -0.004 5 -0.000 9 0 0 8.891 0 0. 669
Osps 0.007 24 0 -0.005 7 -0.001 2 0 0 12.000 0 0.722
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Tab.6 Linear regression results of plastic displacement angle limit of shear failure members
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Tab.7 Limit value standards of deformation index of bending failure member( u,<0.10,m=<0.30)

X [i] gt e o, 5, 5; 0, S5 (5
M 0.037 200 0.008 444 0.009 816 0.020 910 0.028 159 0.031 939
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=08 PR Aot 0.036 677 0.006 167 0.006 746 0.016 181 0.025 339 0.031 448
S 0.038 321 0.006 094 0.006 992 0.017 746 0.026 848 0.036 053
1 =0-10 bR 0.000 818 0.000 854 0.001 037 0.001 814 0.003 886 0.004 858
n=0:%0 PR Ao 0.037 272 0. 004 999 0.005 663 0.015 421 0.021 866 0.029 825
S 0.035 571 0.006 479 0.007 802 0.015 123 0.021 080 0.028 293
¥a=0.25 b2 0.002 245 0.001 062 0.001 189 0.000 738 0.003 682 0.002 060
=08 PR AW 1 0.032 693 0.005 117 0.006 278 0.014 177 0.016 360 0. 025 652
FHE 0.038 009 0.005 173 0.005 997 0.013 584 0.018 952 0.025 572
4025 FrifE 22 0.002 238 0.000 984 0.001 083 0.001 387 0.002 720 0.002 272
=030 FRAG B 0.035 140 0.003 912 0.004 609 0.011 806 0.015 465 0.022 659
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Tab.8 Limit standards of deformation index of shear failure members
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Tab.9 Limit value standards of deformation index of new assembled shear wall

fF8 A BRAEL LA L SELF BRI ReAERE PAEROR BUVERSR  UEOR

<0.10 <0.30  0.03583  0.00689  0.00791  0.01884  0.02461  0.027 45

\ <0.10 =0.35  0.03849  0.00697  0.00797  0.01974  0.02565  0.029 09
R T (LA F B

=0.25 <0.30  0.03580  0.00660  0.00737  0.01581  0.01821  0.029 08

=0.25 =0.35  0.03579  0.00446  0.00542  0.01359  0.01722  0.02516

<0.10 <0.45  0.03668  0.00617  0.00675  0.016 18  0.02534  0.03145

o N A <0.10 >0.50  0.03727  0.00500  0.00566  0.01542  0.02187  0.029 83
HRR T (LA A B

=0.25 <0.45  0.03269  0.00512  0.00628  0.01418  0.01636  0.025 65

=0.25 =0.50  0.03514  0.00391  0.00461  0.01181  0.01546  0.02266
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