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Experimental research on the damage features of vehicle under explosion
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(1. National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics, China Academy of
Engineering Physics, Mianyang 621000, China; 2. Institute of Forensic Science of China, Beijing 100032, China)

Abstract: Vehicle explosion is becoming more and more common in explosion-related incidents. In order
to combat domestic and foreign terrorists, and to support the criminal investigation and prevention about
vehicle explosions, experimental research on the damage features of car under blast loading has been per-
formed in this paper. In our experiments, explosives were detonated in the center of the bottom of the
car, backup box center and under the driver’s seat respectively. The dynamic process of experiments
was recorded by two high-speed photographic channels. Free field overpressure distributions in different
directions were analyzed by using the shock wave overpressure test system, and the overpressure on the
car body was obtained as well. A large number of automobile damage images and debris distribution data
were achieved by camera. The effects of different explosion positions on blast damage features as well as
the overpressure distribution of vehicles were obtained in the experiments, which are of significance to
the scene restoration and detection of car explosion cases.
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Tab. 4 Explosion damage features of vehicle structural frame
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Tab. 5 Blast damage characteristics of auto parts, window glass and effectors
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Tab. 6 Test results of the free field shock wave overpressure outside of the car
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Tab. 7 Test results of pressure on the car body wall

TNT 42y & KR =N RS ZEHiT LT AT 1] KT
WEAE R 7] /ms 2.102 1. 165 2.57 3.98 0.088
3 kg AR
IR I (E / MPa 4.8 2.7 L5 4.4 2.5
W (I I] /ms 1. 665 0. 87 1.567 1. 695 2.648
1 kg R A
IR (E / MPa 10.8 L2 1.6 7.8 5.8

- T HOR RN A2 R M S50 19 4 B B 1 g 0 SRk k.

054004-5



v K FRCH KA F O

#54

4 B %

AR SCER X 208 K A AS TR A2 a5 A6 8 R I S 00
ST R T 3 & M 42 S8 UG N R R o
BB IR T R, R T HEY TR 4
N[ROSR K 5 | A 1) B AU B AT T 25 ] VR R K s or
BT ARG, RIS R I R S0 g o U
D B 47 B B T S, o i 2 Y T AR K bt
W AEA R Ty 1) b R e B, I it s M iR il
RS R 1 RIS L vh s O ek SRR TR A
LA BT SR, H T 2R ER
i JAE B O ) A2 B Y 0 (AR PO JE iz 21 1Y
e B PSR T 3w R B i D AR AN T )
2B LY AERE R 39 s B DA B 42K
SRNE S AR b ) R 2 R i e B A 5 &
5 A R AR RS R S NS 2 IR ROK.
SEYRZE AT LUAVR AR I 22 AR T T AR — 2
(48 5, TR B ok 4 S 19 B e A5 JULAF 5 38 46 45 4
K.

Bt BB R E & AT A 3 % (2017YFCO8
03800) *F A TAF 8 £ #, Bt P B T RHEHRT
R R AR BT T IRE T 22 F B R IRSF
AJE R W7 PR I A,

SE Lk

(1] XUSERL, XIfR. KES4 « 267 BRIEIRE R AR
R 4, 1997(5) : 65.

[2] James ] W, Wood T M, Kruse E M, ezal. Vehicle
bomb blast effects and countermeasures [ C]//Pro-
ceedings IEEE 35th Annual 2001 International Car-

[3]

[4]

[5]

[6]

[7]

L8]

[9]

[10]

[11]

[12]

[13]

nahan Conference on Security Technology (Cat. No.
01CH37186). Piscataway, NJ: IEEE, 2001 68.
Rich B G, Vandrish G, Pomalis R. An automated
detection system for large vehicle-bombs [ C]//Pro-
ceedings IEEE 34th Annual 2000 International Car-
nahan Conference on Security Technology (Cat. No.
00CH37083). Piscataway, NJ: IEEE, 2000. 201.
WuJ, LiuJ, Du Y. Failure distances for the build-
ings and setting of the blast resistant wall under ve-
hicle bombs [J]. Int ] Mod Phys B, 2008, 22. 1325.
ey SROCHE, 7. VR KE I M 43 A LA
SLYHIFET ] HA SR ER . 2006, 6. 31
KER, HEE, AR, REBIERZ LR
[J]. EDHE =R, 2006(4): 27.

KER, AFR, KLR. REBRENY LR
U PEARAZ RS2 ARFHFM, 2006
. 71.

Sun J, Li G, Liu C, et al. Research on analysis
method for concrete column to resist vehicle bomb
[M]// Yuan Y, Cui J, Mang H A. Computational
structural engineering. Dordrecht: Springer, 2009: 669.
ESLAE, IV AR AEN TNT JE5 8K na
FROCESULT ], RiEi R 740, 2012, 38: 69.
B, XEFE, AW, AR FENR SRR
BERAE v B R AR [T K LA, 2012
(5): 25.

FETRE, XIS, dEde. ST R R EOR
MRS T . JR3h e, 2012, 31. 184,
R, DRI B EIML deat Bl i
L, 1992.

WRA. 1%, KR A AFUEKEZS TNT MR
BRI oET]. =T 2EH, 2011, 32: 1243

S S e S S T S e L A S e e A S S e R A S S R St U
13

} Bl AATiER

+

TooC SRR XITE. R S PR S O 0 S BF LT ) W R ARBRE . 2021, i

z 58: 054004,

; ¥ . XuWS, LiuYS, Zhang ] F, et al. Experimental research on the damage features of vehicle under explosion +

$ [JJ. J Sichuan Univ: Nat Sci Ed, 2021, 58; 054004,

1

o S P P P O S SO SO S G G S S S SN S WP SO SNV SOV SO O A SRS GO G U S SO SO SR ST SIS ST S S S S U S S

054004-6



