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Fig. 1 The relative position of charge and concrete frustum Fig. 2 Underwater charge setting
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Table 1 Pressure statistics for single charge blast

in shallow-water

R/m P /MPa R/m P2 /MPa
3.25 30. 860 5. 65 7.708
3.45 26.562 5. 85 5.906
4. 05 27.041 6.25 8. 000
4,25 19. 066 6.45 7.361
4.45 15.597 6. 85 7.949
4. 65 13.442 7.05 6. 882
5.05 14.684
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Fig. 3 Measured pressure curves of shock wave for JHL-3 explosive
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Fig. 4 Pressure curves on concrete frustum frontispiece in different distances
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Table 2 Measured values of peak pressures on concrete frustum frontispiece

(C IR/ (CV3 /R)/ 160
R/m ) pw/MPa R/m ) pm/MPa B
(kg'?/m) (kg'?/m) 120k
1. 85 0.7232 135. 384 4.85 0.2759 26. 857 < B
2.05 0.6527  136.621 5.05 0.2649 26. 360 % 80
2.25 0.5946 149.611 5.25 0.2548 22.532 = B
3.05 0. 4387 97.770 5.65 0.2368  28.589 401
3.25 0.4117 68. 550 5. 85 0.2287 21.648 i
3.45 0.3878  59.703 | 6.25 0.2141  25.307 80 50 30 40 50
3.65 0. 3666 65.070 6.45 0.2074 12. 816 RIC™)(m/kg')
4.05 0. 3304 60. 249 6.65 0.2012 26.007
4.25 0.3148 48.317 6.85 0.1953 21. 898 Pl 5 3 A T R 4 R 70 45 BRFR B O6 JR i 4R
4.45 0.3007 46.579 7.05 0.1898 9. 943 Fig. 5 Echo pressure vs scale distance
*3 BEABENERFEHNHEEWN LR RHEAH
Table 3 Reflectance and comparison between calculated and measured values of echo pressure
(R/C'V*)/ (R/CV*)/
) P/ MPa P/ MPa r Pim/MPa P/ MPa r
(m/kg"*) (m/kg'*)
1. 39 63. 82 190. 67 2.99 3.34 14. 60 40. 93 2.81
1.52 54.91 163. 45 2.97 3.49 13. 56 37.90 2. 80
1. 69 45.93 135. 29 2.95 3. 64 12.63 35. 20 2.79
1. 84 39. 81 116.53 2.93 3.79 11. 80 32. 80 2.78
1.99 34. 89 101. 55 2.91 3.94 11.05 30.63 2.78
2.14 30. 87 89. 39 2.90 4.24 9.77 26.93 2.76
2.29 27.55 79. 37 2.88 4. 40 9.18 25. 34 2.76
2.44 24.76 71.01 2. 87 4.55 8.67 23.89 2.75
2.59 22.39 63.95 2.86 4.70 8.21 22.57 2.74
2.74 20. 37 57.93 2.85 5. 00 7.40 20. 24 2.73
3.04 17.10 48. 28 2.83 5.15 7.04 19. 22 2.72
3.19 15.77 44. 37 2.82 5. 30 6.71 18. 27 2.72
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Fig. 6 Pressure curves on concrete frustum frontispiece
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Fig. 7 Pressure curves on concrete frustum frontispiece in the case of two non-symmetrical charges explosion

TR U5E - B T O S 7 6 UG {1 PR g A %4 FARGIBIENER TRE T BUDREE 5 I§E
R A OIS L FE 4. & 4 1R, HHSLMUER L
58 3 25 2 B 500 T B S, N TR A B0 O Table 4 Comparison between calculated and measured

peak pressures on concrete frustum frontispiece

I 25 X0 R R R o N ST W AEL IR T

KA AV (R Sy e, RUEMEIE S AIRE  Ri/m  d/m pu/MPa p/MPa /%

B 2.8 0 94.176 92. 206 2.09

H 4T T A 2 2 R R A 2.6 0.2 104. 556 104. 997 0.42
e 2.4 0.4 115. 642 120. 814 4.28

HER N o 8 K A P X 200 A8 ThT B2 S5 T T JL - AT 4 59 0.6 6. 151 10,721 -
BTG RGBS EABILER S 50 os e 166 6

A4 [l 03 2 XA R A8 RS

4 & it

1) BRLA 288 245 480 0 X 10 56 38 P A 0 B 5 2 % 3 T 4B T LA I S0y T A0 D A0 T O 2 3 gk v LA
SEPE by 3 JHIL-3 225 (e LU BE B /N T 5.3 I 3008 10 Sz S/ T R BOR 2. 7, LB L B g 4 i
W/

(2) P2 245 50 T TR B 1 B80S R i () A0 7B J I R 46 1 J30000 38 T 58 s 32 3] 3k e o D 7 8 T o
ol U2 A B 55 I B R 8 SR A P 5 e 24 ) o J 8 I 0 A8 THT 1 56 52 7 K904 A7 D 5 9 S5 9l (07 100 4% 1T 52 3 671
JERL AR

(3 [0 1 75 28] F) 200 488 TR e 30 2 5 0 TS 3 B BEOE - 2 6 20 50, 70 10 LU B 28 9 BN B AT R K
J£ .

(4 P2 245 X BRI A X A i () R e A X 6 45 2R 3 W, A 13 245 68 Y1 R - e ) v 7400 T T 14
JeJa VE AT SR A 5 A i IR B Ak Bz



366 DS 1 5 et i %26 %

S E Mk

(10 BSOS 5 25 9 J2 /K rh g A b ol 8 e P a3 5 B A LT S8 LR . 7 e« A A5 B 1K 2%, 2000

(2] JAWT. Kk sl Iy of RO R M. &R« AP [ B2 B R R 2 1 A L 2001,

[3] US Army Corps of Engineers. Underwater blast monitoring (engineering and design)[ R]. Washington, DC: De-
partment of the Army, ETL1110-8-11, 1991.

[4] Cole P. /K FHEMELM]. B , #hiE 5 B A5 559, Jbat  BIBF Tl ik, 1960.

(50 BSOS ¥ )2 K v DL 438 K inb ol 0 AR A0 R 5 (ELRE R L . A 0 25 B T R~ 2 4 CR AR B4 1D 2003, 4(6) - 64— 68.
GU Wen-bin. Numerical simulation of explosive shockwave interaction in shallow-layer water[J]. Journal PLA U-

niversity of Science and Technology (Natural Science Edition) ., 2003.4(6) :64—64.

Experimental investigation of the oblique collision effects of

explosion shock wave on concrete frustum in shallow water

GU Wen-bin , ZHENG Xiang-ping, LIU Jian-qing, LI Dan-jun, LU Ming
(Engineering Institute of Engineering Corps, PLA University of Science and Technology ,
Nanjing 210007, Jiangsu, China)

Abstract: Pressure response data on the concrete frustum frontispiece were gotten by simulation ex-
periment detonating the aluminized explosives JHL-3, under the conditions of single charge being ini-
tiated, and two charges being initiated symmetrically and non-symmetrically respectively. The calcu-
lation model of peak pressure was obtained and the diffraction and transmission effects of explosion
shock wave on concrete frustum in shallow water were analyzed.

Key words: mechanics of explosion; pressure response; experimental investigation; explosion in shal-

low water; shock wave; oblique collision effect
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