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Fig. 1  Structure detail drawing (unit in mm)
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Fig.2 Model structures under explosion loadings

(a) Aluminized explosive  (b) Booster pellet (c) Electric blasting cap (d) Combination
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Fig.3 Explosion source

(a) Side view (b) Top view
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Fig. 4 Distribution diagrams of pressure sensors (unit in mm)
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Fig. 5 Distribution diagrams of acceleration sensors (unit in mm)
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(a) Side view (b) Top view
® Strain sensor |

—_ 4 =
| b
o
S : 8 1,2 ; U
= . = .
wn
i 1 8
— i - i 5
K6 BRI 7 i n B A] (LA mm)
Fig. 6 Distribution diagrams of strain sensors (unit in mm)
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Table 1 Explosion experiment conditions
S T Olg L/m H/m JE 30 5 TR JAE I £ G
1 1 160 43 1.1 1,2,3,4,5,6,7,8 1,2,4,5,6 1,2,3,4,5,6,7,9, 10
2 1 160 43 1.1 1,2,3,4,5,6,7,8 1,2,4,5,6 1,2,3,4,5,6,7,9, 10
3 1 300 6.3 1.1 1,2,3,4,5,6,7,8 1,2,4,5,6 1,2,3,4,5,6,7,9,10
4 1 160 43 1.1 1,4,6,7,8,9, 10, 11 1,2,3,4,5,6 1,2,3,4,5,6,7,8,9, 10
5 1 300 4.8 1.1 2,4,6,7,8,9,10, 11 1,2,3,4,5,6 1,2,3,4,5,6,7,8,9,10
6 1 300 43 1.1 2,4,6,7,8,9, 10, 11 1,2,3,4,5,6 1,2,3,4,5,6,7,8,9, 10
7 2 300 4.8 1.1 7,8,9,10,11 1,2,3,4,5 4,5,9,10
8 2 450 43 1.1 7,8,9, 10, 11 1,2,3,4,5 4,5,9,10
9 2 450 4.8 1.1 7,8,9,10,11 1,2,3,4,5 4,5,9,10
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i RMS, 1% 505 93 T (P 9(6) 5 TS RMS S 448, A FU2 0 I8 D & 52 A i i i)
P DX, ok R T T A R R T A R T 58 A DROR G XA K, ORI IR Ok, A S i
e MG I F B8 S IR

(a) 0=0.16 kg, L=4.8 m (b) 0=0.30 kg, L=6.3 m (c) 0=0.30kg, L=4.8m
50 50 90
— Pressure test point 1 —— Pressure test point 1 80 - — Pressure test point 1
S 40t — Pressure test point 3 S 40t — Pressure test point 3 £ 70 — Pressure test point 4
@ Pressure test point 4 i~ Pressure test point 4 2 Pressure test point 6
§ 30t — Pressure test point 5 L 30} — Pressure test point 5 = 60
2 Pressure test point 6 2 Pressure test point 6 2 50
2 20 220} g 40
= 3 =30
S 10t S 10t i 320
\ﬁ% Wil A \v\'\/\ U&w 10 \
0 M Wy AL () las . . il VLN 0 La. o wtled
-36 —34 -32 -30 28 —26 —24 -10 -8 -6 -4 2 0 0 2 4 6 8 10 12
Time/ms Time/ms Time/ms

P 7 H=1.1 m B B 47 3 161 4% 5 69 )

Fig. 7 Overpressure-time curves at various pressure test points on the surface of the protecting wall when H=1.1 m
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Fig. 8 Overpressure-time curves at various pressure test points on the surface of the cylindrical shell when L=4.8 m and H=1.1 m
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Fig. 9 The interaction between the shock wave and the cylindrical shell structure
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(a) 0=0.16 kg, L=4.8 m (b) 0=030 kg, L=63 m
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Fig. 10 Reflected pressure of the blast side on the model structure

(a) 0=0.16 kg, L=4.8 m

(b) 0=0.30 kg, L=6.3 m
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Fig. 11  Explosion pressure of the blast side on the protecting wall
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Fig. 12 Acceleration-time curves at various test points (0=160 g, the first condition)
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Fig. 13 Acceleration-time curves at various test points (Q=300 g, the first condition)
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Fig. 14  Acceleration-time curves at various test points (Q=300 g, the second condition)
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Fig. 15 Acceleration-time curves at various test points (Q=450 g, the second condition)
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Fig. 16 Acceleration-time curves at various test points under two experimental conditions (=300 g)
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Fig. 17 Acceleration-time curves at test point 3 under different experimental conditions
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Interaction of a shock wave with a composite shell structure
under an external explosion

GAO Kanghua'?, LI Bin®, LIU Yudu?, SUN Song’
(1. Unit 92656, Chinese People’s Liberation Army, Sanya 572000, Hainan, China;
2. State Key Laboratory for Disaster Prevention and Mitigation of Explosion and Impact, Army University of Engineering,
Nanjing 210007, Jiangsu, China;
3. School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract: In order to investigate the interaction of the shock wave on a reinforced concrete composite shell
structure with the external protecting wall, the explosion experiments were carried out. There were two
conditions in the experiments, the first condition was that the test structure was located on the ground, and
the second one was that the test structure was surrounded by soil. The blast wave load distribution and the
vibration characters of the structure were analyzed. The experimental results are as follows. Under external
shock wave attack, the structure surface explosion load was mainly formed in the shock wave diffraction
process. When determining the structure surface blast load, the shock wave pressure attenuation in the
diffraction process should be considered. The structure component which first contacts with the shock wave
first begins to vibrate, then the vibration frequency and amplitude decrease because the whole structure takes
part in vibration gradually. In the experimental conditions, the soil surrounding the structure could reduce the
vibration frequency of the protecting wall component which meeting shock wave, and reduce the vibration
amplitudes of the protecting wall and the composite shell structure.
Keywords: shock wave; cylindrical shell; interaction; blast load; structure vibration
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