40 %

553 1] ,@ m Vol.40 No.3
2023 4E9 A BLASTING

Sep. 2023

doi:10.3963/j. issn. 1001 —487X.2023.03. 031

K TRYEREIER T 88 22 & Mo 5 A 37
TBEEE #

(1. AP N R CEE 91439 BN, Kk 116041 ;2. r [l A RURILEE 91251 A, - 200940)

OB RFEMEFREFBE O R R AR AT, o E e SR BB AR 89 2 M R
B B — B ALAG T AT 6 B, B AR o Rk AT T S MR A B BB A, W AR
B3 LE Mo AR IR A £, K TR BT R A A G I A2 AR AR AAT B AT LRI AR R e 5 R AR
e FAL A G A T F ST ALAS W GG TR, A T AT 50 B A AT ST ALAG 69 45 2R, SRR A AR A R AR IR
EALASLE M), 5 AR TR o kBT T ogvm it B ATRIEAF R, SR TR ARAEETES T
FRAE R YR AL BT RKALE AR R A Sk, B R R IE IR RATAER B R @A RS R
WL, FRBERTH R RLENOR T IR BERGT L4, ZHNIELEEAHEE P
AWEHABHA , AEA BTN ERL A ELEMPARML, AAREEA@RRA G EA &SRR X
B T AR A IR T AR R K . A AT R R T AT I R ALAS R 3R — e L
KR KTHEME; pEms; AAR

HRESEE: 0382 SCERERIRAD: A SCEHE: 1001 -487X(2023)03 - 0225 - 04

Study on Shock Response of Ship Hull Girder
Subjected to Underwater Explosion

SHEN Xiao-le' ,WANG Wei®
(1. Unit 91439 of PLA,Dalian116041 ,China; 2. Unit 91251 of PLA , Shanghai 200940, China)

Abstract: The shock load of underwater explosion usually includes shock wave load and bubble pulsation load.
The structural damage caused by shock wave and bubble load is always a hot topic in ship design. It is generally be-
lieved that the impact of shock wave load on the structure is mainly local damage ,while the impact of bubble pulsa-
tion load on the structure is mainly global damage. The actual damage process of underwater explosion load is often
the result of the joint action of the two kinds of loads. However, it is difficult to quantify the contribution of the two
kinds of elements to ship damage. In order to study the damage effects of two kinds of loads on ships,a variable sec-
tion box girder was used to simulate the surface ship structure,and its response process under the impact of underwa-
ter explosion was experimentally studied. Both the influence of distance on shock wave and the conditions for utilizing
bubble energy were considered in the design of the experiment. The results show that plastic hinge was formed in the
box beam structure near water surface under the action of near-field explosion load,and the energy transferred by ex-
plosion load to the beam structure was mainly converted into the deformation energy of the plastic hinge. In addition,
the dynamic strain response of the structure gradually decreased from the middle to the end of the box beam,and the
residual plastic deformation mainly occurred near the middle of the structure. The continuous large opening mode on
the upper surface of the box beam resulted in larger plastic deformation of the deck side plate and the upper part than

that at the bottom of the hull.
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Fig. 7 Bottom strain response along the length direction
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