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Fig. 1 Three views and sectional views of wharf model
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Table 1 Concrete thickness and matching bar condition of main members

(AL R BE -+ /em BL AT PRyP R IELBE /em
WS 12 SUZ XL I S, A ELAR 1.2 om, []#E 18 cm 2
B A L 8 X1 By, A9 ELAE 0.8 cm, [HIFE 9 cm 1.5
TURAJEEAR 25 XUZ W) BC S, B ELA% 2 em, [H]HE 18 cm 4
AR 13 RUZ R BCA, SMA EA2 0.6 cm, [B]FE 15 cm 2
EVIIEE 12 XUz 1) BC s, SN ELAE 0.6 cm, [HJEE 15 cm 1.5
iR 6 AV b R B2 XU BCA , A A AL AR AT 1.5
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Table 2 Experimental schemes

T8 HRIESER FA EZRaE s FEZ i
1 Fefl R Uw2 c, Ut T30k v v ) AR AR L K 0.9 m b
2 AR Bt A Uw1 c, IEXT A AR SN T, ERE 0.5 m, ZKTR 0.9 m 4b
3 AR Bt A UWws3 c TEXT A AR S A, B 1.0 m, KR 0.9 m 4k

(a) Explosive arrangement in contact explosion (b) Explosive arrangementin non-contact explosion

(c) Explosive and sensorposition
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Fig.2 Experimental site and explosive position arrangement
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Table 3 Verification of explosion shock wave pressure

) Pht I VEEAE R 1 /MPa ik EE b/ (kPa-s)

o RSN A 2% RSN A w22 %
1 13.57 13.08 3.75 1.17 1.94 —39.69
2 13.58 13.27 2.34 1.00 1.96 —48.98
3 14.16 13.88 2.02 1.69 2.03 —-16.75
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(a) Sketch of sensor placement
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(b) Actual position in condition 1 (c) Actual positionin condition 2 (d) Actual positionin condition 3
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Fig. 3 Sensor placement arrangement and actual position
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161 Explosion shock wave 161 Explosion shock wave 16 Explosion shock wave
147 14+ - 14}
L L 12 L
& 12 Bottom reflected wave g 12 Bottom reflected wave & Bottom reflected wave
=101 S10¢ S0t v
3 sl S st T gl Flank reflected wave
C| >~ E Flank reflected wave 2 | /
g0 Flank reflected wave £ 6 8
& 4r &£ 4r £ 4f
2f 2f 27
0 X : . . , 0 . . . ) ) 0 . : . . ,
-0.5 0 0.5 1.0 1.5 2.0 -0.5 0 0.5 1.0 1.5 2.0 -0.5 0 0.5 1.0 1.5 2.0
Time/ms Time/ms Time/ms

[ 4 KT I a5 s g e 7R it 2

Fig. 4 Underwater shock wave pressure time-history
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Table 4 Compasion of shock wave pressure

} A F1/MPa ik L b i/ (kPa-s)
o HRKE vl TR MEE F2 5 e FRKE i KIS MBS 5
1 13.57 6.05 7.83 1.17 0.16 0.37
2 13.58 573 9.58 1.00 0.15 0.36
3 14.16 8.68 6.13 1.69 0.26 0.63
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Fig. 5 The damage mode of the wharf under contact explosion in water
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Fig. 6 The damage mode of the wharf at the explosion distance of 0.5 m
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Fig. 7 The damage mode of the wharf at the explosion distance of 1 m
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Table S Damage modes of caisson gravity wharf.
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Damage effects of caisson gravity wharf under underwater explosion

DONG Qi"?, WEI Zhuobin®, TANG Ting’, LI Lingfeng'?, LIU Jinghan'
(1. College of Warship and Ocean, Naval University of Engineering, Wuhan 430033, Hubei, China,
2. Naval Logistics Collage of PLA, Tianjin 300450, China)

Abstract: Through the experimental study on the damage effect of underwater explosion on caisson gravity
wharf model under different explosion distances, data collection and analysis for underwater loads and
model damage are conducted, a study on damage factors, damage modes and damage mechanisms is
developed, and the impact of explosion distance is initially discussed. The results show that the complete
bubble pulsation process is not formed. Load overpressure mainly occurrs during the propagation stage of
shock wave; explosive shock wave, reflected bottom wave and reflected sidewall wave are main damage
factors; underwater explosions causes the damage with serious damage effectiveness, multiple modes and
complex mechanisms to the caisson gravity wharf, and the major damage parts are exterior wall of explsion
faces, proximal pipe trenche, cabin-sealing covers and face plate; the closer the explosion distance, the more
serious the structural damage; however, when the explosion distance is too close, the explosion energy is
mostly absorbed by the structural distortion of the blasting surface, so the growth on the severity of the
explsive-side exterior wall’s damage increases significantly and the growth on the severity of other parts’
damage slows down.
Keywords: underwater explosion; caisson gravity wharf; damage effect; explosion distance
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