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Abstract: As a lateral resisting component, the single-side steel plate shear wall (SPSW) has a favorable capacity of
energy dissipation and impact resistance, it has been gradually applied into the anti-seismic design of building and the anti-
explosion design of protective structures. In this paper, three specimens of reinforced concrete slab (RCS), side steel plate shear
wall slab (SSPSWS) and center steel plate shear wall slab (CSPWS) were designed and casted, the contact explosion
experiment of SPSW were carried out in the field, and the nonlinear program LS-DYNA was used to establish finite model of
SPSWS specimens, the dynamic response, failure models and anti-blast capacity of SPSWs subjected to contact explosion
loads were compared and analyzed. The experimental results and numerical analysis show that there are three types of failure
models occurred in the SPSWs, The midspan concrete of RCS occurrs penetration failure, and the reinforcement bar of RCS
had larger bending deformation; while the concrete and steel plate of SSPSWS separate with the state of shear studs pulling

out, losting its integrity and resistance capacity. The specimen of CSPWS is failure under upper concrete crushing, but the

* WFRHEER: 2020-03-06; 1&[E HER: 2020-08-07
E2mB: HEE LR #E4 (2015M561980, 2016T90456) ;
K FR TR Tl 45 5 4 A [l 8 o e S 06 % B 42 (GZ19106)
F—1EE: BEXN983— ), B, L, B##Z, zhaowindy@hfut.edu.cn

121403-1


http://dx.doi.org/10.11883/bzycj-2020-0058
http://dx.doi.org/10.11883/bzycj-2020-0058
mailto:zhaowindy@hfut.edu.cn

540 L LI 5 12 3]

CSPWS specimen is still integrity and bearing capacity with strong connection performance. The midspan deflection of
concrete slab and the splashing distance of concrete fragments are small. In addition, the capacity of bonding performance
between concrete and steel plate of SSPSWS and CSPWS can be enhanced through equipping with reinforcing fabric, it can
effectively reduce the cracking and peeling of the upper and lower layers of concrete and improve the integrity and anti-
explosion capacity either .

Keywords: contact explosion; side steel plate shear wall; anti-blast performance; dynamic response

AR, B R PN AR A R 28 o R AR K O, 4 N R AR i I A ™ R
2015 4F R HLEE T DR ME SN, 2018 45 32 [ i 0 B~ 1 2R3 7 HEL T AR AU ME . 2019 VL7500 7K K
B AR RO S A, AR SR A N R TR B R . ARV R A5 ) R A 1, FE
S A MR SR MOR 28185 v fie by 52 BB X Afr R IR, HLBTR M RE 52 i 45 A4 W) AR BT R ) . R, B 5E
B AR AR AR R fr 4 FH R A B SR AL B R e B, X TR S S bU R B 0, R TS M e R b, B
A 153 B E RSN AT X

H AT, B NS X T AR EE L AR DU RE O S T 1T — @ WF 5T, X S A TR ek 1 5 ) S A 1Y
PR RERF A D o Zhao SEU HEAT T 380 54 7377 TR 5 - AR R 60° T A TR 356 - Al A e M ik, 4 iR T2 T
LU R L L] RS Ll S 2% 1 1 385 3 9 A TR O - M R ME R EE LS A 5. AR RITRAEDT SR H
Lagrange, ALE I SPH 5§ 3 Ffi AN [R] 38575 X400 i TR 45 - M 22 fl g JE 64T 17 BB R, 2B LA 1 3 FpAS [
B OLE S o TRAERIAEDS AT TN [RIAR S | TRBE A SRR L K 24 %) 0 A TR B AR B R i R
SIS, L T R R IR R B TR A S X = AE P HEAT T A [ IC A R 0 i e A A TR R A P B AR K
55, 234 TR 3R W B ve Al v %) 77 9 2 5 R T 7 23 i e A A TR RE AR A BT PERE o Jun SET BEE T R
TR VAR - ARCRN — 5 VR AT - A1) 5 R E R, O X A B M a6 7 A B I AT W R R A T AR RO 3k 43
Mo AER, A ET X AR A TR 56 1 55 ) S A R i SR 1 RE A 5T o

MR T BB - B ) 358 2 — FORr B BTN g A, G O i AU A, Ao AR A PR AR BE
PUERPERE, EA B W EE FR R J7 o A OGS o, BN R EE - 57 ) B A5 B AT 4y
Sy B B B TR W 5 ) 3, e U XA TR B B ) 35 RS A TR BB - 8T O d, WARIE BE 5V I RA
DL M REPE FIFERERE 71, RI L R PTBRPERE, T H TR 285 FrR 85 % RO HE % 25t
M VEE & DL GE S 250 o T CAIMR B 1 i B R AR 1GI/T380—2015 )™, & it Iffil4E T 3 ik
1, I 8 757 1 Bk - M (reinforced concrete slab, RCS) . HAfll 4 42 12 %t + # (side steel plate shear wall slab,
SSPSWS) Fll 3¢ .0 8 A TR %5 + #2 ( center steel plate shear wall slab, CSPWS) At 2 fith 48 KE 1056, [] B 1] H 3
AR A PR T 20 BT 501 ANSYS/LS-DYNA, % RCS. SSPSWS HI CSPWS 7 32 fil B VE /5 F T 2h 28 i oy
A AR ST A B TR LI S a0 R AT LR, S AR BT ) 8% i b s i B AR EE S AR

1 B

1.1 RIEHR

HRHE CHI AR BY T3 BR AR TGI/T380—2015 )R ) I Z SME IS MK, SR RLE 1« 4 3647
DR o N K e T AN iR 7 2 e R [ R R B o R D WM W T ot i G W a M
ATIEH FE . IREE SR R N TR Ty R pe 3, BB 2R B T 3 4 150 mmx150 mmx150 mm 1
TREE 4 57 07 R AT e 06, I8 I A5 21 3 AR BE = 57 7 AR R e R s 43 318 30.2. 30.9 I
31.4 MPa, 37 7 KRBT HE 38 B 25 8 30.8 MPa, 4ill00Pi 58 & 20.6 MPa.

B A VR R B R SF 1000 mmx1 000 mmx75 mm, HRB335 2% 5% 775 B4 J2 0 1k IC A5 , 409 A B 4%
6 mm, [ 5 75 mm, C30 &&E 1537 )25 B >4 30 mm, 5N A TR 5 M R B A il an &l 1 B o 24 50 b
B EE T AU ST 1000 mmx 1000 mmx75 mm, J&.0 80 TR B 4 N F 25 1000 mmx 1000 mmx75 mm, 33
Fiz B CRAR BY S 35 H R BURE JGI/T 380—2015 ) UL 4i R EE 1 2 4 BE3T, AR EE 3 mm, 24T H 2

121403-2



5% 40 % BB, 45 BURIBIRBE 1 50 Ty U R RETT Y %12

3 mm, T B /D AR AT ELAR O 8 mm, SR AR ET IR0 i) AU AR £T, ARAT KK 25 mm.
TEAT PO 9 M T 556 AR A IR TR B e T 1 DA At AR T[] AR YR OB - P R A 22 1 LN IR
e BN B0 M TR 5 e W 4 A 2 B RS WL IRT 2, et A AR TR 5 b Al 2 A T 5 M RS LI 3, 3l PR g
FHEREILE 1.

1000
50 12x75-900 50
| |
=}
el
1306@75
o 13000
S L]
(=3 Cﬁ\ J/
Sle
| X
a
. 1000 .
< [ [
21 N 2]
N\ 1306@75
Bl 1 RCS JUfaf R R BLffi 7 X (- mm)
Fig. 1 Dimensions of RCS and reinforcement layout (unit in mm)
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Fig. 2 Dimensions and structural style of SSPSWS (unit in mm)
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Table 1 Mechanical properties of materials

RS SR AF PP GE/GPa PUEHESE/MPa J IR/ MPa PR E/MPa
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Wi Q235 200 — 235 370
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(a) Blast side (b) Rear side

K7 RCS (i85 5 EEE R (7 mm)

Fig. 7 Experimental and numerical results of RCS (unit in mm)
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Fig. 9 Deformation of rebar Fig. 10 Deflection of rebar in midspan
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Fig. 11 Displacement time history of RCS specimen Fig. 12 Acceleration time history of RCS specimen
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Fig. 13 Experimental and numerical results of SSPSWS (unit in mm)
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Table 2 Comparison of damage area for different specimens

i R REY%
B3
AR T () R () J R T (R (EASEA) R CRUEASEA) AR T PRI
RCS 360 mmx300 mm 410 mmx400 mm 300 mmx300 mm 380 mmx360 mm 16.7 16.6
SSPSWS 470 mmx300 mm 440 mmx=360 mm 12.3
CSPWS 400 mmx350 mm 560 mmx520 mm 350 mmx330 mm 520 mmx480 mm 17.5 14.3
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Fig. 15 Deflection in midspan of steel plate

(a) Effective plastic strain of steel plate (b) Deformation of steel plate
- = i

(c) Buckling of steel plate in numerical simulation (d) Buckling of steel plate in experiment

K16 MR T ik S R s

Fig. 16 Experimental and numerical results of steel plate and weld studs
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Fig. 17 Displacement time history of SSPSWS specimen Fig. 18 Acceleration time history of SSPSWS specimen
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Fig. 19 Experimental and numerical results of CSPWS specimen (unit in mm)
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Fig. 20  Cracks of CSPWS specimen
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