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(a) 240 mm (b) @80 mm (c) @120 mm
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Fig. 1 Picture of plexiglass-air interlayer structure
2.2 RERSR
TEBEARN 5.5 my i 3. 62 m B/ RURR KA R AT KR BRI . A K IR EE B BB T 7 B A
FE K M 320 U800 1 25 B . — Bk 24 T K TPl SR BE Y 2/3 A 2R [ K T LIS 4 31 5808 T B
AHHRTH S PR 2 vl I A K IR BEE B 2.4 m, 3% 8 3 B INHRAYL , 43 531 A 15 76 BE 4R 10 7K 1t 157 1k 1
1.2.3 m Ab (s S 4R B R BEAE 3 m Ak C SR BN A/ IN B, T 1.2,3 o A 00 58 Dy 458 (1) B ) i B S0R 00 5, 23
BIARICH 17 .27 .37) . i R g miE 2 P,

(b) l

4
5
6

LA

B2 ARl R e QLR SEAR ;2. BE SR 3. 8 SARMER A o4, 25 TMJZ 55, KIBAR:6. 17 .27 .37 MIRLO

Fig. 2 Vibration test system (1. Explosion pool;2. Fixed mount;3. Detonator;4. Air interlayer;

5. Initiator;6. 17,27 ,3% vibration measurer)
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Table 1 Influence of distances and thickness of air interlayer on underwater explosion vibration

Distance/ Main vibration frequency/Hz Maximum vibration velocity/(cm « s~ ')
Direction
m 40 mm  F80 mm J120 mm F160 mm  F40 mm  F80 mm F120 mm 160 mm
1 z 56.763 56.763 56.763 56.763 0. 086 0.070 0. 054 0.070
2 z 56.763 56.763 56.763 44. 556 0.118 0.097 0.082 0.101
3 z 56.763 56.763 56.763 56.763 0. 080 0.071 0.061 0. 086
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Table 2 Influence of distances and thickness of water interlayer on underwater explosion vibration

Distance/ Main vibration frequency/Hz Maximum vibration velocity/(cm * s~ ')
Direction
m F40mm F80 mm F120 mm F160 mm F40mm F80 mm 120 mm 160 mm
1 z 62.256 62.256 62.256 56.763 0.086 0.169 0.184 0.185
2 2 62.256 62.256 62.256 62.256 0. 155 0. 145 0.160 0.161
3 z 62.256 62.256 62.256 62.256 0.101 0.097 0. 107 0.116
0.12+ 0.201
" 1* (1 m) 1" (1m)
‘v.z . > —— y 'v.; 0,16' N o > -y
- - 4 -
= 0.08 2" (2'm) S ol 2 (2 m)
E x 5 .\’//‘///‘ x
S 4= y = =y
2 =@ 008} b 2
£ 004y 3'(3m) £ 3'(3m)
< <
5 Dag R NI
> —— 2 > —_ — o = 4
0 o e - e 0 . ' i A
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Thickness of air interlayer/mm Thickness of water interlayer/mm
B 3 AN [R) JEE 2 2 A2 o 45 I AR T Y 5 i) 4 O[] JE 2 K )23 %o 45 I A5 S ) 52 i)
Fig.3 Influence of different thicknesses of Fig. 4 Influence of different thicknesses of
air interlayer on vibration velocity water interlayer on vibration velocity
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Table 3 Related parameters of the signal by EMD decomposition

IMF Variance Proportion/ % IMF Variance Proportion/ %
C, 0 1.6463 C; 0 1.2548
C, 0 0.8629 Cs 0 1.0814
C, 0 0.6268 Gy 0 1.7196
C, 0.0001 70.3079 C 0 0.0150
C; 0 20. 2007 Cy 0 0. 060 6
Cs 0 2.2089 Ciy 0 0.0150
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Fig. 8 Hilbert spectrum of vertical vibration of different thicknesses of air interlayer
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Influence of Plexiglass-Air Interlayer Structure on Foundation Vibration
of Small Pool Underwater Explosion

WANG Quan'?, TANG Youfu'?,LI Zhimin', GONG Jie!,
CHENG Yangfan',LIU Shanghao',L.I Chengxiao'

(1. School of Chemical Engineering ,Anhui University of Science and
Technologys Huainan 232001 ,China;
2. Postdoctoral Research Station of Civil Engineering , Anhui University o f
Science and Technology s Huainan 232001 ,China;
3. Zhejiang Guanghua Property Blasting Equipment Com pany Limited ,
Quzhou 324400,China)

Abstract: To study the influence of the plexiglass-air interlayer structure on underwater explosion vi-
bration, the foundation vibration signals for this structure caused by underwater explosion in the small
pool (5.5 m in diameter and 3. 62 m in height) ,the influence of different air interlayer thicknesses on
the maximum vibration velocity was studied, HHT (Hilbert-Huang Transform) was used to analyze
the vibration test signals by writing relevant programs based on Matlab software, studying the influ-
ence of different air interlayer thickness on the global frequency of vibration signals. Experimental
results show that:under the condition of plexiglass-air interlayer structure,with the increase of air in-
terlayer thickness,the maximum vibration velocity decreases first and then increases,and the vibration
isolation effect is the best when the thickness is 120 mm. The amplitude corresponding to the global
frequency can be obtained by means of HHT analysis, the amplitude attenuation of the 5—15 Hz low
frequency section is obvious,the action time is shortened,which can effectively prevent the resonance
phenomenon between the building and structure. The experimental results and analysis have certain
theoretical reference value for underwater blasting engineering protection and structural design of
lightning protection bunker for military ship.

Keywords : underwater explosion;plexiglass-air interlayer structure;explosion vibration; Hilbert-Huang

transform
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