& 3 5 o &

636 B3 W JOURNAL OF VIBRATION AND SHOCK Vol.36 No.3 2017

A

UK TR i 49 5

e, i, o0, BROm, T g

(PR TR BTHRS K B T AR R 9030 %, iU 430072)

6 OE: K TR AR E ST S R SR A 22 | DR AT X KT 2 A A 9 47 R 32 B T AR
—YE N AN [ B AZ ST Y5 S SO e, BRI A AR BRI A B (A0 28 230 X 7K T 3 K o A2 48 1 52
T HSL A SR RZ K T B E AR, B ROK TR 5 SR2E KB E =W S E/ER R TER
B S X K T B o B RN 38R TS RRZ B SR SR R . RIS T s R R IR R A B KT Bk o
PGS IR o 5 SRR . A5 SRR BE B 3P X RE, B AP O A, B R LA TN

KRR KRR S RIRIE B N ; b AL BRI s 54 B 4

hESES: TV3I2 MHERERERD: A DOI:10. 13465/j. enki. jvs. 2017. 03. 002

Mitigation effects of air interlayer on underwater explosion shock wave

KOU Xiaofeng, WANG Gaohui, LU Wenbo, CHEN Ming, YAN Peng
(State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract: Underwater structure protection receives increasing attention due to more damages in structures under
underwater explosion, compared to those under explosion in air. Based on the theory of one-dimensional stress wave
transmitting and reflecting at the interface between two medium, the influences of low impedance medium, such as, air on
underwater explosion shock wave propagation were analyzed. The fully coupled model for underwater explosion containing
air interlayer was established. Considering the dynamic interaction among underwater explosion shock wave, air interlayer
and detonation products, the mitigation effects of air interlayer on underwater explosion shock wave were investigated. The
development process of air interlayer was revealed. At the same time, the influences of thickness and location of air
interlayer on its mitigation effects on underwater explosion shock wave were analyzed. The results showed that the closer
the distance between airlayer and the projected object, the better the protection effects. The results had important
engineering application values.
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Fig. 2 Computational model of a free-field explosion in water
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