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Fig. 1 Three-view drawing of the wharf model and its sectional view
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Table 1 Concrete thickness and matching bar condition of main members

i TR+ /em Tic 153 18 4t PRAP 2R B/ cm
B S B 12 X2 X I FE A5 9 5 B A% 1. 2 em, [T BE 18 em 1.4
1 4% P B i 8 XUJ X[ e 55 S B A% 0. 6 e, [ 9 cm 1.7
TUAR AR 25 X2 X 1] e A3 » 9 5 BLAR 2 em, [HTBE 18 em 3
R IR AR 12 X2 X [ FE A5 » 9 /5 A% 0. 6 em, [ATJE 16 cm 1.7
EREEI 12 X2 B [ L A5 WA 142 0. 6 cm [AIHE 16 cm 1.7
G P BE 9 X2 B ) FE A5 A9 95 ELA% 0.6 em, [ATBE 15 em 1.7

T A 6 A Y T A P U2 0L 1) A5 )65 9 Y A o Al AN T 79 1.7

ES RO 6 N Wi

012202-2



9539 % EUEHE L AF A 2T DUAE ) SR Sk A5 18 BB A7 0 51

1.2 XWAHR

5 B I R 07 2 P 05 2% 1 X 4 A 1 S 47 B B i 5 A R TR s R R KT R KE S A P A
3 Tl TR (Y K A A T AE R A EAT S M PTIR LG . SCIR AR AR 800 em YR 800 em 1Y B A TR Y
TR . S0 T UG AR Sk 17 26 280 JC b A6 B BREE L R 1 BT P9 R K B K BRGE B 180 em., FERIE
LA T T SCRACR B 5 F WL, LR 1 kg TNT M R PENT 425,

25 vV SR 2 fid g 0 O 2 24 DT ST 0T RS Sk TR G o KT R KSR R Al 2 g K O XL b
25 [E 2 E K 90 em TRAL IR TET 5 1) 4 Sk o BE L L rpu R B R Sk R BE TR E] 100 em, Z5 A AR KE L AE
2438 3k — 00 R AE A Sk AR ) A L AR ) P B 35k v ] A ) R ) B L PVC A M L BB 0AE IS
90 cm &b, R THIEA T o 4 S200 A KE 2540 B 7 R AN 2 R, SER 2k 2 s,

(a) Explosion in air (b) Explosion in water (c) Explosion in structure

Explosiye— &

i vaf._,_‘b‘Explosive
¥ Ve

* — Explosive

2 JEE AT E TR

Fig. 2 Explosive arrangement

K2 XBAE
Table 2 Experiment scheme
%= PR R 2yt kg YR W 4
1 23 AR A 1 Tt Sk T Al oL A AE
2 K R 1 J5 BE ], BEBE 100 em, K IR 90 em &b Uw
3 55 Fh) A F R 1 PEALAD Sk s FEAR IR 90 cm IM

2 XBEREHHN

2.1 Z=HIRE

235 TR ey 28T R Sk B A RS A 1B 3 BT . 5 Sk TR AR AR A5 AL JR S DX R O 2E L OE B — 3 ABL IR 1Y
L O 1 B W R =R TR AT 1 =93y [ o I N I 411 O NS 11 S N 4 o R 1 DS 5 AU 228 B i R DS -
FwE EL R O EARA 49, 2 em PE HAE N 36,5 em, F I EHARN 50, 1 em; FEMSLKSeE w1,
B4R 45.0cm FIEHA K 35. 2cem, FHEHAE N 46, 1 em, [BIFHIE T J7 M N VIS A MG E R E A
Ko U BT ] e A S T A b 7 A — B TBOR R PR IO S MR 35t B 7 W . R 7 A Y 18 b i Sk T
M 1 JC HAth B S 33405 B Sk 45 4 R AR IR S8 4 TG

23 PR A7 28T AT 3k ) 3X — B A S TR AR 2L KR R AR I o T R AR AE R
Rt I [) PN X YR O 2 il ol TR R b SR TR R R A IO T R A T R R R R L B i B R AR B I SR B
> 47 07 3 A% 33k 3 TR B R TR IS L pl T (Bl SO B BT /N TR BE L R 4 ) BOR TR T
FETE R A R BRI S . AERLA Y AR TR TR BE R R 2 AL P T S A Y e
SRy, MR EE ARG B e DB A R R R TE L R RIS A AR T
2.2 KTIRE

IR K Ao 8 T Sk S A AN 1 4 7R . Sk a0 g TR SR R R L AR R K el D i BB E
L1 # 25 F 3 F KR BN [E) R B AR Y I, b 2 2 i N MR R B L B R, TR TN

012202-3



%13 I O L 55 39 %

(c) Side view of the blast hole
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Fig. 3 Damage mode of the wharf under explosion in air
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Fig. 4 Damage mode of the wharf under explosion in water
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Fig. 5 Damage mode of the wharf under explosion in structure
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Damage effects of the caisson gravity wharf model subjected to explosion

LI Lingfeng', WEI Zhuobin®*, TANG Ting”?, DONG Qi', LIU Jinghan', QIU Yanyu®
(1. College of Surface Ship and Ocean , Naval University of Engineering ,
Wuhan 430033, Hubei, China;
2. Department of Coast Defence Engineering , Naval Logistics Collage of PLA,
Tianjin 300450, China;
3. State Key Laboratory of Explosion and Im pact and Disaster Prevention & Mitigation
Army Engineering University of PLA, Nanjing 210007, Jiangsu, China)

Abstract: In this work we investigated the damage effects on the caisson gravity wharf using an on-situ
test of the wharf model under 1 kg TNT explosion in air, in water and inside the internal structure,
and obtained the corresponding damage modes of the wharf model under the different explosion condi-
tions, with the emergent repair proposals presented addressing to the respective damage modes. The
results showed that a blast hole was observed locally on parts on the wharf model’s panel for air ex-
plosion, that lots of cracks developed on the blast side and nearby area of the wharf model for water
explosion, and that under the blast in the wharf model’s internal structure, the cabins underwent
huge deformations and were destroyed while the middle of the model’s panel plate was lifted and
thrown away. At the same weight of the explosive charge, the damage degree appears minimum under
air explosion while it appears the maximum under explosion inside the model’s internal structure.
Keywords: explosion load; damage effect; caisson gravity wharf; explosion in air; explosion in water;
explosion inside internal stracture; cabin
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