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Tab.1 Detail of test specimens
WSS W% L/mm PR B/mm WY REELMEEHR WHUSE/mm BiER O MENE  DSECEMN
SPRCW-4 1 000 125 2 C50 4 0.3 £ [6.3
SPRCW-8 1000 200 2 C50 4 0.3 i3l [8.0
SPRCW-12 1 000 125 L5 C50 4 0.3 iz (8.0
SPRCW-16 1 000 200 1.5 C50 4 0.3 £ [8.0
£2 WERMHARIEE
Tab. 2 Properties of steel plates and rebars
GRS i A 55 2 / MPa % FR5 J / MPa AR/ MPa
6 mm R 307.29 419.54 1.86x10°
4 mm IR 302.1 413.93 1.9x10°
06 5755 307.11 441.53 2.19x10°
L Studsd 6@300 ’—‘

(a)Facade of specimens

(b) Distribution of studs
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(c)Side of specimens
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Fig.1 Arrangement of reinforcement and dimensions of specimens
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514 ER, % ARRET R E N BGREE LA 6 8 S b BT MR R SE 29

PR RS (2 RS RALLIE 0.2, B HCH 2.5%10° kg/mm’.
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(a)Shear force-slip curve of stud for Ollgaard (b)Shear force-slip curve of stud in this paper
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Fig.3 Shear force-slip curve of stud
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Fig.5 Comparison of load-displacement curves between test and FEM analysis results
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Fig.6 Concrete crack distribution comparison
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1EDh FRE T A TR Tab.3 Properties of FEM specimens
R IEFME> S, REHR RS B)Emm RE/mm Hff/mm  FHEmm #HER Sk
. N . SC1 125 4 6 300 0.3 2.0
TEIMAT T IERS R R AT SC2 125 4 8 300 0.3 2.0
B AR B B Bk e SC3 125 4 10 300 0.3 2.0
\ T v e \ SC4 125 4 6 200 0.3 2.0
W EESHO T M. R SC5 125 4 6 400 0.3 2.0
2 pR T REAK L BRAURR JE SC6 125 6 6 300 0.3 2.0
PN SC7 125 6 8 300 0.3 2.0
REETHIEAR HBE. BhTE L. SC8 125 6 10 300 0.3 2.0
EEEE N, R SC9 125 4 6 300 0.4 2.0
Lo ) . SC10 125 4 6 300 0.5 2.0
WEEIER 3; PRSI SC11 200 4 6 300 0.3 2.0
- WA TR A A 2R SRS i 2% 4 ggg éég j 2 388 8? }g
Bl 7. S bk iR gE o SC14 200 4 8 300 03 15
K C50, MATFENR AR SC15 200 4 10 300 0.3 1.5
e SC16 200 4 6 200 0.3 1.5
WoAhi L, ) - Rk i L T SC17 200 4 6 400 0.3 1.5
PR3] 60 mm B, FFX) R SC18 200 6 6 300 0.3 1.5
. " SC19 200 6 8 300 0.3 1.5
P 380 S SR AR TR PR AR IR SC20 200 6 10 300 0.3 1.5
. Sc21 200 4 6 300 0.4 1.5
SC22 200 4 6 300 0.5 1.5

(D)5 1A 2 BE AN AR R
BE. T 7(a)R W, BEA R ARHINR S B, X AFHUI RS A 5 . EuBAfF SC1 A1 SC6, SC13 A1 SC18
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ARG R, BT RETRHiBT e ) SR e LSRRI, TEIRBIMAUREN 5, RET TRERMR, &
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Fig.7 Load-Displacement Curves
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¢ Tab.4 Comparison of maximum shear capacity between FEM and
NERESE, hy BBV (REEN) ZhiRZM calculation
B Sy B 3 A 1] 2 R B B ) R T TR RS A BRITHAE/KN W HEAE/KN FHXFIRZEY%
I e i b I SCl 476 484 1.83
LRGBS N 8 il ) PR "2 o e by
B AA T B LIEBHE S SR SC3 557 539 321
R, T R, B S0 oo o e
A=A, BSB5GaEm AR f, SCo 307 41 6.87
SC7 573 541 -5.43
R B SR 43A EN A  JE AR GR EEAELs A, Scs 589 541 -8.01
. ! e SC9 497 530 6.79
o0 A e N 2 = S N O o Y SC10 558 565 1.38
A 2 TR A T B 5 S AR P40 A5 4 7 1y 18 ) %E 2% 25 iﬁ
WIBE;  f R B (IR EN) Y Jo o JEEAH 5 sC13 756 757 0.13
. N , . . SCl14 797 793 -0.46
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Research of shear capacity performances of embedded steel plate concrete shear
walls with studs

WANG Wei ,YANG Teng ,SU Sanging, GAO Junjie
(School of Civil Engineering, Hebei University of Engineering , Handan , Hebei 056038, China)

Abstract: To research stress state and the variation of shear capacity, based on the experiment of 4 embedded steel plate concrete
shear walls with arrayed studs, a total of 22 finite element models were designed to simulate the process of the loading and concrete
walls mechanics behavior by ABAQUS. The nonlinear behavior of materials, load-slip behavior and fracture model of studs are taken
into account in the analysis. The reliability of the finite element model was verified through the comparison of analysis results with
experimental results. Based on the proposed model, the combination of the following parameters were varied so as to compare their
influence on structural response of the walls: the thickness of the concrete wall, the thickness of steel plate, stud diameter, spacing,
axial load ratio and the aspect ratio. The results of the analysis about different parameters mainly show the variation of the bearing
capacity of the shear wall with studs. When concrete wall and steel plate thickness meet the basic demand of details, shear bearing
capacity is obviously improved by using bigger diameter studs. However, shear bearing capacity increases slowly with the increase
of the diameter stud. Shear bearing capacity and ductility of shear wall become stronger by decreasing the span of studs. Considering
the studs, the formula for calculating maximum shear capacity of embedded steel plate concrete shear wall with arrayed studs is also
suggested. According to the simulation results, this formula provide a reference for engineering design.

Key words: embedded steel plate concrete shear wall; stud; nonlinear finite element analysis; slip model
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