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Seismic damage repair and lateral stiffness analysis of horizontal
corrugated steel plate concrete composite shear wall

WANG Wei, SONG Hong-lai, QUAN Chao-chao, LI yu, ZHEN Guo-kai, ZHAO Hao-tian
(School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China)

Abstract: A shear horizontal corrugated steel plate concrete composite shear wall (CSPCW) was designed, in order
to study the feasibility of rapid recovery of damaged corrugated steel plate concrete composite shear wall. First, a
certain initial damage was applied to the CSPCW, then the damaged part of the wall toe was repaired and reformed
to become a renewable corrugated steel plate composite shear wall (RCSPCW), and quasi-static loading was carried
out. In order to verify the replaceable of the damper, the specimen was subjected to quasi-static loading again after
replacing the damper when the interlayer displacement angle of RCSPCW reached 1.25%. Test results show that
RCSPCW can concentrate the damage on the damper and improve the ductility and energy dissipation capacity of
the shear wall. Moreover, the hysteretic curve of the specimen after the second damper replacement was fuller than
that of the first damper replacement, which proves the feasibility of replacing the damper under rare earthquakes.
ABAQUS was used to carry out numerical expansion analysis on the lateral stiffness of RCSPCW. It is found that
the shear span ratio has the greatest influence and the volume steel content has the smallest influence.
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Fig.l Specific dimensions and construction of shear wall
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Tab.1 Mechanical properties of specimen steel

pe EJ/10° MPa F, /MPa F, /MPa
8N 2.06 313 450
16875 2.00 420 550
Q2358 2.09 315 470
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Fig.2 Specific dimensions and construction of replaceable damper
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Fig.3 Damper working mechanism
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Tab.2 Load and displacement of characteristic points
RRLE F./mm A /mm F/kN Ay/mm Fp/kN Ap/mm F /KN A /mm u
CSPCW-HO +250 +8.102 +5410.420 +10.24 +6010.85 +10.61 / / /
CSPCW-HO -250 -5.410 —544.160 -18.68 —647.52 -16.50 / / /
RCSPCW-H1 +150 +8.105 +821.160 +14.00 / / / / /
RCSPCW-H1 -150 -5.180 -812.200 -14.54 / / / / /
RCSPCW-H2 / / +826.101 +18.50 +488.50 +86.17 +8100.62 +48.88 8.21
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80
—-— CSPCW-H0 o/Mpa
-~ - - RCSPCW-H1 1.092
60 | —— RCSPCW-H2 1001
2 9.103x10™
g 8.193x10!
z 7.282x10™
=2 6.372x10!
2 5.462x10"!
4.551x10"
; 3.641x10™
- 2.731x10™!
. 1.821x107!
12 16 9.103x1072
i 0
B 11 RERRREEENLER
Fig.11 Accumulation energy consumption comparison of specimen
CW-H1 MY #EREAE J1 Lk RCSPCW-H2 W& A, J5 4 & (a) 2 W Hi s
RCSPCW-H2 7E BN, 55K & 2 A7 7E — 7 14143,
LER AT AR T, BB T K, SEGERETE £, oMpa
9.179
8.345x10™
— JH-
5 ARoHU 7.510<10°
6.676x10™!
5.841x10™"
— 5.007x10™
51 HRTER 4.172x10°!
\ — 3.338x10
35 1l ABAQUS 7 BR 76 43 #7415 %4 31 48 B JE SR
7805 0 7 BRSPS PR T B T L LeGo=10r:
i OB AN AR A H] S4R 5E 8T, 4K A Al AT 48 R 0

I, W EE . PE RN SRS R L i % A E T
WA 4 Jm BH S 45 55 5 1 ¥ 4 C3D8R LR L
JC. B Y B 5 AMHE JE R 6 i Bz, BB
TN . I RIS Wy AT e A TR BE
TR BRE - A ) 35 FH 2 1 40 5 0 23, 4 oA % B ) e
e AFG 24, B4 P B I 3% 1.

X RCSPCW-H2 #f 17 LI, 71 % J& RCSP-
CW-H1 48k A& v XoF BY g 5% I I A9 B iy 2k 29
FRA ke i Ry BRI 400 R 6 BH 2 7 e
ok BB 3, A< SR B 4 )5 1 0 5 LA e W) 4R AR
TEA &, LIRS 5 g 5 PO B AR BE 1 3% AP IR
BB, SIAE 2. 4 B JE A, AR A an s 12
B, B, o AT,

(b) 4 i i S S

B 12 kAR f RS
Fig.12 Specimen model buckling mode

52 BEHSMERSKWERXTLE

WAL 13 7R S 3 56 R 0L 315345 21 i) RCSP-
CW-H2 ¥iff [ i £&. piy 181 77 602 3056 5 M40 45 21
I RFF & B4, AR — o 2 57 B 3)
F I e T At S, L ASE R AR T [ B4
T ARURE G T R s L R R T R
PR Se 7, A B TR R b 1 e A



TR, F BRSO A ERS L ARMA E A [J]. TR FFR: TFIR,

% 9

2021, 55(9): 1694-1704. 1701

B 13 RCSPCW-H2 §Jix 3 FR4% $L 7% B fh £k 34 bk
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Tab.3 Comparison of test and simulation results for RCSP-
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