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ABSTRACT: Considering the research status of the shock resistance assessment of large—scale
shipborne equipment based on floating shock platform that studies on nonlinear characteristics of
platform response and equipment impact environment ars rare, a numerical simulation of large
equipment impact environment based on the medium floating shock platform (FSP) was carried
out. Accordingly, the influence of shock factor, explosion angle of attack and loading mass on the
impact environment of the FSP during the process of equipment shock resistance assessment were
clarified. Additionally, nonlinear characteristics of the platform response during large equipment

shock resistance experiments were investigated by taking the Hurst exponent as the measurement
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index. Furthermore, the Hurst exponent scale for the structure response under the underwater ex—

plosion was obtained. Results showed that the overall error between Hurst exponents of experi—

mental results and simulation results is less than 20%. It indicated that the numerical simulation is

a good substitute for experiments in researching nonlinear characteristics of the floating shock plat-

form under the underwater explosion.

KEYWORDS: floating shock platform; underwater explosion; nonlinear; Hurst exponent
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Tab.1 Calculation conditions of floating shock platform
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Fig.1 Finite element model of floating shock platform

HRERE
Fig.2 Platform-flow field coupling model
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impact environment

Litgms  JR#EBE/L shERET BESA/C)
1 0 0.60 90
2 10 0.60 90
3 30 0.60 90
4 50 0.15 90
5 50 0.30 90
6 50 0.45 90
7 50 0.60 15
8 50 0.60 30
9 50 0.60 45
10 50 0.60 60
11 50 0.60 75
12 50 0.60 90
13 50 0.75 90
14 70 0.60 90
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Tab.2 Frequencies of floating shock platform

measurement points under different angles of attack

B/ ) JEBRE /Hz HER /Hz

15 2.01 79.53
30 1.97 76.70
45 2.16 81.12
60 2.17 79.37
75 2.27 88.06
90 2.25 83.55
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Fig.3 Variation curves of impact environment of floating

shock platform along with angles of attack
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Tab.3 Frequencies of floating shock platform

measurement points under different impact factors

i FEHE /Hz fiPiE /Hz
0.15 2.16 89.49
0.30 2.07 100.62
0.45 2.18 86.98
0.60 2.25 83.55
0.75 2.27 82.27
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Fig. 4 Variation curves of impact environment of floating

shock platform along with impact factors
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Tab.4 Frequencies of floating shock platform

measurement points under different ballast mass

s 3/t FEHER /Hz, HiiE /Hz
0 2.32 119.92
10 241 107.18
30 2.45 99.83
50 2.25 83.55
70 2.15 96.00
1.08

EOiIaz
S

n

0.92

1.05

X

TR T
z

<

100 20 30 40 30 60 70
TREFA R/t

Bs5 ZahETEadERERESRET i
Fig.5 Variation curves of impact environment of floating

shock platform along with ballast mass
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Fig. 6 Setting of calibration test condition
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Fig. 7 Positions of insole acceleration sensors
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Tab.5 Hurst exponents of measurement points in

numerical simulation

Hurst 48 %1
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Fig. 8 Acceleration curves of measurement point 2 in

numerical simulation
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Tab. 6 Hurst exponents of measurement points in

experiment
i Hurst & %1
LR E TR TR T8 & & T <R RE T
2 0973355 0.748517 0.846 285 0.698 312
3 0996193 0.899 167 0.894 432 0.626 617
5 0966234 0.835005 0.882219 0.623 166
8 0911921 0.867692 0.801 964 0.752 752
9 0972223 0.897261 0.852 145 0.711 514

HIZE 6 II I, JEUAA X0 i) Hurst 54005 0.9~1.
JE R B RS K, L 7K T B AT A RS
F18 285 R AE AT 7 B 53, 52X Hurst 38 802 5 T U4
g 4 AV At o ROz R S B M B R . E S, SR AT SC



2024 4

FROVHT, . FET RS bl & 0 KA B v PRIE LT 6 i 13z A 2 PERFE 20 B7 7

JUT I ) R T ASF 8] 0.25 s XoF J5 i 38 560 250 90 00 A7 8 KT
W e Hurst 48 804K ) 0.74~0.9, Hk, FXT#K
Wr J5 At AT g e, S0 BB, IR
W5 25 I A Hurst 38 BOF A #E R0y, R TE
0.8~0.9, FJm, XTUENE S YA 1T £l a4k
H, Hurst 48 2555 0.6~0.8, FEALHI &,

P19 Ay 2 o0 528 3w oo 25040 90 A 34 sk AR g B
ihse. ATLUVE . Bde#W s, XRTESE
BRI RIE S 5 X a5 S AT IGE R S,
R W 7 R (A 0 B A AR R R 12 LA, HAR
SRR R, KR ERIERER, K
IR S R R AR RS 2B A

ZE LA Tl b O 5 KT 8 K e R 0
FEAF 5 HAT om0 Rk 5 B0 U AT A B AR A
i) 157 oS- 5 o o w7 Al 26k B 9T BB AR K Y
Bt AT S A AP T O R A X - 5 e e 4R S
A Rk 52 0N, A 2 8 e A - e R
Wk dHE T RERWERE R, FA
M 17 A 2 Pk 3 o . R BHOK T B KEVE T IF sh b
-6 s e A S B R B AR L MR

150

100

S50+

Ra

g/ (kmes2)
<

750_
100}
00 02 04 06 08
I im /s
(a) JEUHEHE
6
4..

DRI P AT i et

. meww

DR/ (kmes2)
(=]

,2_
-4l
= 4L 1 . 1 .
0.00 0.05 0.10 0.15 0.20 0.25
A /s
(c) VB &R

K b A6 A7 B 1 B Hurst 38 K047 X0
e, g5RmE 7R, Hip.
2= | BUH 7 B KB (E | /X5 (E X 100%

*7 RBEHESFEEEE Hurst IE XS b
Tab.7 Comparison of Hurst exponents of experimental

data and simulation data

Hurst 15 %%
WA
S 06 B B 15 B b R/ %
2 0.698 312 0.748 615 7.20
3 0.626 617 0.725 397 15.76
5 0.623 166 0.733 393 17.69
8 0.752 752 0.744 156 1.14
9 0.711 514 0.755 107 6.13

ATUVE 1, R B 545 200 Hurst 38 800
T 05 B A AS EA Hurst 350, 196 & 00 5 7] 45 K
W N 17.69%, /MR R 1.14%, SRR 2N
T 20%. *FLLEEHRFY, K NEEERTFET
T7- 3l b il 7 5 1 K B 48 P ol v e A A 5 O FR

1501

100+

50F

J#E/ (kmes™)

-50F

-100r

000 005 010 015 020 025
A /s
(b) ERWiEE

2_

e

I E/ (km-s2)

000 005 010 0I5 020 025
18] /s
(d) KA

B9 IR 2 hnizkfE i 2%

Fig. 9 Acceleration curves of measurement point 2 in experiment
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