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Explosive response and parameters analysis of prefabricated shear wall

connected by grouting sleeve
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Abstract: In order to study the antiknock performance of the prefabricated shear wall structure connected by grou—
ting sleeve. The finite element model of the cast-inplace shear wall and the prefabricated shear wall connected by
grouting sleeve was established by using explicit dynamic analysis software LS-DYNA. The failure pattern and
dynamic response of shear wall was simulated and was analyzed under different explosion loads. The influence
parameter range was expanded to further study the influence of factors such as thickness of the wall concrete
strength grade and other factors on the antiknock performance of the prefabricated shear wall structure. The numeri—
cal analysis showed that the grouting layer of the prefabricated shear wall was firstly failed under the effect of explo—
sion which was due to the weak bonding surface of new and old concrete at the grout layer. The explosion stress
wave was concenirated inside the wall around the grout layer which led to brittle failure in the local area of the pre—
fabricated shear wall. The stiffness distribution of the cast-in—place shear wall was relatively uniform. The concrete
at the back of the shear wall was firstly cracked under the effect of explosion which led to bending failure of the
cast-in-place shear wall. The antiknock performance of the prefabricated shear wall can be improved by increasing
the thickness of the wall increasing the strength level of the concrete and changing the explosive position.
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Table 1 ~ Material parameters of the concrete
RO/(kg*m™3)  G/GPa A B c N FC/MPa T/MPa  EPSO/s~! EFMIN PR
2 400 14.86 0.79 1.6 0.007  0.61 40 4.0 0.001 0.01 0.2
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Table 2 Material parameters of steel bar and sleeve
RO/(kg*m™%) E/GPa PR SIGY /GPa ETAN/GPa C P FS
7 850 210 0.28 0.440 4.7 45 5 0.12
7 850 206 0.31 0.345 2.1 40 5 0.20




1.3.3
* MAT_NULL * EOS_LINEAR_POLYNOMINAL - TNT
* MAT_HIGH_EXPLOSIVE_BURN * EOS_JWL JWL X
E
P =A( _a’)‘R1V+B( _&) Ry D0 4
CJ 1 RIV € 1 RZV € V ( )
Y o 7 A =371 GPa.R, =4.15.B =3.23 GPa. R, =0.95 w =073 V=1
E,=7 kJ/m’ 1 630 kg/m’,
1.4
16 2.09 kg ( 3)
2kg of CompB
Explosive
Blast Range: 600mm
Wooden hlocks
3
Fig.3 Explosion test device
600 mm .
1 300 mm x1 000 mm x 120 mm 10 mm
100 mm 200 mm 25 mm 48 MPa

560 MPa,

4

Fig.4 Comparison diagram of failure pattern of reinforced concrete slab

4 : 46.61 mm 16
50 mm 6.78%

45° o

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



66 36
2
( RC) (PC) 1 kg2 kg3 kg4 kg 5 kg TNT
o TNT
5 ms 5-6 o
1 kg
17.63% ; o
2 kg 1 kg
22.10% . ;
3 kg 28.35%
4 kg 51.12%
I Bﬁutu arou(-m) l I?f?;:: Strosa(F-m)
(a) lkg- (b) 1kg-17 121 (a) 2kg-1H iR (b) 2kg-17 12 (a) 3kg- 31} (b) 3kg-1?§ﬁ

0.000e+00 |

(2) 4kg-MIRTH (b) 4kg-HRH
5

x

ﬂv:tiw‘tww(v

l

pPC

Effective Btress(v.m)
1.351e+08.

12830408

130508
8.1040+07
54030207
40520507
67540408

(a) Skg-dI2TH (b) Skg-FBRH

Fig.5 Equivalent stress diagrams of PC shear wall under explosive loading

5 kg
20 cm

87.05%

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Effactive Stross(v-m)

o

S3533533993353

O 00 A0t ke 13 B0 ek U Bk e e e MM LA LA LA R

e Effective Strons(r-m)
9 IZIQOWP
9 lsle.lﬂ
T 5]96007
6 59’?‘00’?
5 ﬁle.lﬂ
0.0008+30

(a) 1kg-MEM  (b) 1ke-T71RH (a) 2kg-i0AR T (b) 2kg-¥F IR (a) 3kg- MR (b) 3kg- 1 1R

E.Itecl{n Siross(v-m)
1146e+
0s8eso8 |
57390407
S 1666407
85936407
8.020e+07
74470+
6.875eh
& 3020+
5.729e+
51360+
4583+
40108+
3.437e+07)
28648+
22920407
17198+
1146007
5729406
o .000e+00

(a) 4kg-MIRTH (b) 4kg-HRH (2) Skg-MR T (b) Skg-HRH
6 RC
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