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Model test study on damage depth of concrete target
under penetration and explosion
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Abstract: In order to study the influence of the cavity on the explosion effect caused by the penetration of concrete target,
model tests of penetration and explosion of concrete target at the velocity of 450—700 m/s were carried out. Based on 10 sets of
test results and dimensional analysis, the effect of penetration result on the depth of blast hole is studied. Results indicate that
the dimensionless impact coefficient /, can be used to characterize the penetration effects such as penetration depth, hole
volume and penetration damage value, regardless of length-diameter ratio of charge, the increase of damage depth is mainly
influenced by dimensionless impact coefficient /, and explosion coefficient /.. Based on the experimental data, influence rule of
the depth of crater is obtained for the length-diameter ratio of 5: (1) when the /, is small, the penetration depth is small, the
change of /, has little influence on the depth of crater 4,; (2) with the increase of /, A, increases at a decreasing rate, influence
of I, on A, increases; (3) with the increase of /; to a certain extent, /, tends to reachsaturation value, influence of 7, on £, tends
to be stable.
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Fig. 1 Plain concrete target for test purposes Fig. 2 Projectile for test purposes
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(a) Penetration testing field (b) Penetration result (c) 3D model of penetration crater
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Fig. 4 Penetration testing field and 3D model of crater
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(b) Explosion result (¢) 3D model of explosion crater
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Fig. 5 Explosion testing field and 3D model of crater

(a) Explosion testing field
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Table 1 Penetration test data

Bk MBS v/(msh V,Jem’ h/m hy/m ik MR v/(ms) ¥, Jem’ h/m hy/m
1 C30 479.20 299 0211 0.136 6 €30 567.47 405 0262 0.172
2 C30 488.73 162 0221 0.129 7 C40 548.82 168 0225 0.142
3 €30 512.37 209 0226 0.151 8 C40 566.25 162 0234 0.146
4 C30 525.27 207 0232 0144 9 C40 612.52 256 0253 0.178
5 €30 551.13 355 0267  0.186 10 C40 675.75 338 0279 0.187
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Table 2 Explosion test data

ik h,/m mJg h,/m hJ/m LIUES h,/m mJg hy/m h/m
1 0.211 39.25 0.231 0.020 6 0.262 39.25 0.295 0.033
2 0.221 39.25 0.246 0.025 7 0.225 39.25 0.241 0.016
3 0.226 39.25 0.256 0.030 8 0.234 39.25 0.255 0.021
4 0.232 39.25 0.263 0.031 9 0.253 39.25 0.299 0.025
5 0.267 39.25 it >0.233 10 0.279 39.25 0.315 0.036
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Fig. 6 Comparison of penetration explosion test results
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Fig. 7 Relationship between penetration Fig. 8 Relationship between depth of penetration
crater volume and depth of explosion in the tunnel region and depth of explosion

073301-5



B4 % PO A IRBET LR T R R B AR R SL IR T 5 %7

MERHERLA I ZEHR TG, X T C30 AR, AR WIHTAY FRFURE X T8 K R B AH G L3 55, AH 6 R AU
9 0.401 54, (A1 % I DX IR B2 -5 1 VR JBE 119 G ZR B0, AHOC R ALY R 0.711 8, X5 T C40 #PKL, Toig 2= )
TR 2% 5 T8 DX # 2 IH HE 5 M R A o i A G, A SE R B 1o 0.844 1, 0.8013, B4k
Ui, R DR B 55 M TR B B A DG M 5 TR T AR R 5 3 M TR B A A DG, 3X — T T SR I I8 L2
BN E 51 M 52 i 38 KA G, T % G X IR B 37 J1 AR TR B —, S5 RABAR X AR 5 50— O 1l SRR AR 2L
A OC, FEASECE B/ NG LR AL M DUAR G M SR B . MR S~ 6 X LSl LUE Y, 2B % 18R
T = IO TR KRB 5% 2 Al 5 B S 0%, BT DAZEARAY) R 38 08 40 BT v oA b 2% SRR U = 37
REEG 25 AR S DU RR LA R R DR BE 52, SR iy R L, RAERBIRCR G520 07, 1
RN W
I, = NMv:/(d* f.) 3)
Ko NI AR R 8, MO iR T
e, TSR 0 1 5 2) PRI MIARSC S hy/d. V& IR, AR 9 iR . A
Kl 9~10 nfLAE th, 1, 5 WA S8 H2A BRI AH DG, B L RAER W2 w2 rl A7, 0 (2) if &
IRA:
he/d = f(l.1,) 4)
H (R AY) R K b A P, R MR R MR TR B 3G A, BRI 2E R B CRE 25 LU IR VR ) | (R AV A
R XGT & 1A B 7= A B IR B | 2 247 XY et oA ot 7, 177286 2 L 461 14 R R A2 A7) 4o e XoF 3] 61 A1 Jo iy g I
B 5wl RBOHOC, 2825 it 7E AR IR R AP AR B TR, A P A RECTEA AR, B (4)
BT AT i b AR A9 K ) A AL

55

= Test data - 951 m Testdata -
50 — Linear fitting curve o0l — Linear fitting curve
45t '
85+
40
% = 8.0
235} =&
7571
30r
70t "
25+t
6.5 .
20+
6.0 : : : : :
160 280 160 180 200 220 240 260 280
]p [v
B9 RAITUAR S b RECZ I OE R B 10 RBIREIE X TR B ks RACZ AR
Fig. 9 Relationship between penetration Fig. 10 Relationship between depth of penetration in the
crater volume and impact coefficient tunnel region and impact coefficient
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