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Lateral resisting behavior finite element analysis of corrugated

steel plate shear wall

WANG Wei', GAO Jingyu®, SU Sanqging', LI Yuangang', ZHANG Longzu', LI Yanchao'
(1. School of Civil Engineering, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China;
2. Shandong Tong Yuan Design Group CO. LTD, Ji'nan 250101, China)

Abstract:In order to research the lateral resisting behavior of corrugated SPSW and verify the steel plate elastic-
plastic constitutive model and the applicability of the shell element in finite element analysis of SPSW, based on a
test of shear wall with flat plate, horizontal and vertical direction corrugated steel plate, 19 flat steel plate and
corrugated steel plate shear wall ABAQUS models were built here to validate the accuracy and reliability of the
finite element analysis model by comparing with the experimental results, the influence of steel plate thickness,
height to width aspect ratio of steel plate shear wall (SPSW) and corrugated steel plate wave angle to the lateral
load resisting performance of corrugated SPSW were further analyzed and discussed. The study results show that
with the increase of steel plate thickness, and decreae of aspect ratio, the lateral load resisting of corrugated SPSW

are becoming stronger, and the best wave angles of the corrugated steel plate are 30° and 45°.
Key words: corrugated steel plate shear wall; lateral resisting behavior; steel plate thickness; height to width aspect

ratio; wave angle
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Fig. 1 Standard specimen of the uniaxial

tensile test (unit; mm)
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Fig. 2 The uniaxial tensile constitutive relationship

of standard specimen
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Tab. 1 The cross sectional dimensions of the members

(unit; mm)

ARG H B tw £
HEB140 140 140 7 12
HEB160 160 160 8 13
HEB200 200 200 9 15
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BRI ks = 10/ f, WA 2.
F2 MBRAFMERE

Tab. 2 The mechanical property of materials

JERR Pz
e R BUL
(ARLS s .. Ly i n i
KA AR T 1%
E/GPa /f,
MPa MPa
% AR AR s 210 207 290 1.41 41
HAEAE HEB160 210 300 443 1.48 33
HEB140
01 HE 3% 210 288 456 1.58 37
HEB200
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Tab.3 Parameters of specimens

WA= & H/mm %8 B/mm  WMRERE (/mm & FEH H/B WS a/” AR 7 3
SPSW-1 1500 2 000 1.25 0.75 0 “F AR

SPSW-2 1 500 2 000 1.25 0.75 30 1 Ju) 33 T AR A
SPSW-3 1 500 2 000 1. 25 0.75 30 IK 3% TE AR AR
SPSW-4 1500 2 000 0.6 0.75 30 1 i 3% TR AR AR
SPSW-5 1 500 2 000 0.6 0.75 30 IK A3 TE AR AR
SPSW-6 1 500 2 000 2.5 0.75 30 1] 35 JE XA
SPSW-7 1500 2 000 2.5 0.75 30 K I T BN AR
SPSW-8 1500 2 000 1.25 0.75 45 U Ji] 35 T AH B
SPSW-9 1 500 2 000 1.25 0.75 45 K I T N AR
SPSW-10 1500 2 000 1. 25 0.75 60 1 ) Y B AR AR
SPSW-11 1 500 2 000 1.25 0.75 60 K I T AN A
SPSW-12 1500 2 000 1.25 0.75 90 2 | 5 T AR AR
SPSW-13 1500 2 000 1.25 0.75 90 IR TE R A
SPSW-14 2 000 2 000 1.25 1 30 1 1o I T KAl
SPSW-15 2 000 2 000 1.25 1 30 IR TE R AR
SPSW-16 3000 2 000 1.25 1.5 30 1 ] 9 TE B A
SPSW-17 3 000 2 000 1.25 1.5 30 K I T AR B
SPSW-18 4 000 2 000 1.25 2 30 U [ 5 T AR AR
SPSW-19 4 000 2 000 1. 25 2 30 IK -3k AR AR

ABAQUS ZL B AL ECR LR AN, 4520 55 45 RSt s 6 — [ 8.
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Fig. 6 Comparison of load-displacement curve between
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Fig. 3 Flat steel plate shear wall (unit: mm) specimen SPSW-1(H/B=0.75)
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Fig. 4 Vertical corrugated steel plate shear wall (unit: mm)
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Fig. 5 Horizontal corrugated steel plate shear

wall (unit: mm)
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Fig. 8 Comparison of load-displacement curve between

numerical simulation and experimental results of
specimen SPSW-3(H/B=0.75)
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Fig. 9 The load-displacement curve of the vertical corru-
gated steel plate shear wall with variable steel plate
thick ness (H/B=0.75, a=30 °)
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Fig. 10 The load-displacement curve of the horizontal
corrugated steel plate shear wall with variable steel plate
thickness (H/B=0.75, a=30 °)
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Tab. 4 The influence of steel plate thickness to the lateral

load-resisting performance of corrugated SPSW

HBT 3 F1 5 00161 3 /KN

HBUREE /mm RIS EEE kR

WORHEL WA
SPSW-4

t=0. 60 363.78 367. 83
SPSW-5
SPSW-2

t=1.25 458. 67 472. 08
SPSW-3
SPSW-6

t=2.50 631. 65 633. 97
SPSW-7
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Fig. 11 The load-displacement curve of the vertical
corru-gated steel plate shear wall with variable aspect
ratio (t=1.25 mm, ¢=30°)
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Tab.5 The influence of SPSW's height to width aspect ratio
to the lateral resisting behavior of corrugated SPSW
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H/B=1.00 347.23 355. 11
SPSW-15
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H/B=1.50 225.74 295. 84
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Fig. 13 Wave angle
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Fig. 14 The load-displacement curve of the vertical
cor-rugated steel plate shear wall with variable wave angle
(H/B=0.75, t=1.25 mm)
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Fig. 15 The load-displacement curve of the horizontal
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angle (H/B=0.75, t=1.25 mm)
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Tab. 6 The influence of corrugated steel plate wave angle to

the lateral load-resisting performance of corrugated SPSW
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60 440. 74 438.75
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