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Shock Response Analysis of MIL-S-901D Floating Shock Platform
Jeong-Il Kwon®, Sang-Gab Lee” and Jung-Hoon Chung™

Korea Maritime University, Division of Ocean System Engineering”
Korea Institute of machinery & Materials, e-Engineering Research Center™

Abstract

Underwater explosion shock response analysis of a MIL-S-9010 Standard Floating Shock
Platform(SFSP) was performed using LS-DYNA/USA, and the accuracy of analysis results
was examined through the comparison of them with the existing test results. Surrounding
fluid as well as the SFSP was included in a three dimensional finite element model for the
consideration of the cavitation effects of UNDEX shock wave. It was confirmed that the
analysis results could predict accurately the shock behaviors of the SFSP, and the response
characteristics according to heavy weight shock tests could be figured out well.
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0101 | W20l F=22Hmain engine)t &
Aol EHHEHIN CHEE SZAIE@2 2IHsS5tt
(BEE S 1996). &M =eto ~E=ZY AES
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CHet LHEA otE 4o 8t =HHED ofLlet &5
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2 M= +E55L SZSYolds et
ChEX Z=27)%0l  LS-DYNA/USA(Shin  and
DeRuntz 1996, Olat2t & 2003, HEE =
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J1el LRl SFSPOI THal +==Z2d b
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2. MIL-S-901D S8 &3 A&
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E=H = I8 CHat &HIQl =20
60,000t Xl= SFSPE Ol&adta] 400,000b7tX]
= U8 =58 =A3AEI|(Large Floating Shock
Platform, LFSP)S AFE3H0 &M =EZYL AIE
£ AAISICL O30le 2 AHS0IM 1248t SFSP
Ofl CHOHA 2+2¥5| AJHSICH SFSP= 195940il Of
= NSRDC(Naval Ship  Research™ and
Development  Center)2  UERD(Underwater
Explosions Research Department)dll 2oH XIS
OISOITCH I AlE S&2730,000b2 &
CIASLE SIS MIL-S-901D0IA= 60,000b2]
ETZEHINX AE2 & + UEE #3600 U
Ch =D €2 20| 22ftoll = 16ftA2LE ST
= 20| &0t it O s 28ftHl = 16ft2
SFSPE A5t UL
SFSP &= SAHI0 e EHIDI dHZRE
b= oIS SAGHH 2HED] fal 3ft 201
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Fig. 1 MIL-S-901D heavy weight shock
test using SFSP(Hi-Test Lab., USA)
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M Alcanvas) SE 0|60 LHRISE 32X
(canopy) 2 ARE
SFSP2l XXl SEE <+ 8
3ftel E48 Zr=Ch AIE Ba EHl= Jtsst &t
AH O 2ads 9™
SFSPOIl & XI5HH
&2 K32 B2 =010 2ISHH =401
T 35~40ft Ol& Zl=
Fig. 12 SFSPE 0|8
OIE 2010 ACH

ETHANE sHSHMNAES st +=Xlohe Tiat
S22 NRLOIA SFSPOI EXi-AlES HHSE
35,800Ib8] & LIZAZX (diesel engine)S
SEBIGECH XIS =AHE2 Oiah =012 8Dt
EHE = AE0l HEot= 20HK

O|2oIUH, BLUXAHS Fig. 201 £21 G2t
0] Z2F 2i0] 10, 20 & 30ft0ll CHSHH 2=+ S
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Charge : 60 Ibs HBX-1

SFSP
Stand-off distance
(20/30/40/60/80 ft) -
Top View

Charge depth
(10/20/30 ft)

| | | | ' View

Fig. 2 Shot geometry of heavy weight shock
testing at NRL

Transverse

Table 1 Test conditions of MIL-S-901D
heavy weight shock testing

Test condition SFSP LFSP
Depth of explosive
charge below water 241t 20ft
surface (for all shots)
Explosive charge HBX-1

weight/composition 60lbs 300ibs
Shot direction :
Shot 1 Fore—and-Aft
Shots 2, 3, and 4 Athwartship

Stand-off distance :
Shot 1 40ft 110ft
Shot 2 30ft 80ft
Shot 3 25ft 65ft
Shot 4 20ft 50ft
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Table 2 Shock analysis conditions

Charge | Stand-off | Load weight(lb)
depth(ft)|distance(it)|9,000|18,400|35,800
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Fig. 3 Finite element model of M/E
module, SFSP and surrounding fluid

SFSPe 22 g8 XE(floating structures) 2
+EEY SASHMNAN JA0A= S3L &t
A AS=0H1 = XEHH| 2o 2HAeHe 2
HttAIHrarefaction wave)2 2I18h 24 HHIHIO|
Abulk  cavitation)Zt  «2F  AHBIEIOIE (hull
cavitation) H&FE 12IGH00F BHCHOIAZ
2003). 0IE <ol = HR0UA= Fig. 30 £
HiQt 20| SFSP =08t otLlet = |MHE Z&

g I'O oin

O 3XA Retes BYES GIRALL
IR wERA QHE F 70,1784 EF

(node)E I ol¢, SFSp Z2gs
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SHacoustic) MERA 57,8440, 121D |Ml 2
HI0AM NAS JIE RYFHS Fa2 4ol
21 <8t DAA  ZH(Doubly  Asymptotic
Approximation boundary segment)24 5,696H
2 FHOIUCEL E8F SFSPO &XiE FoEE2 s
st S A= UM EECZE 2EH SIACH
Fig. 40l= NRL2l AIE@Z0e Hlwdt)| <Ieh =
J120] FHE= XXSHAMS szl == X
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Fig. 4 Data acquisition nodes
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Fig. 5 Time history of average vertical
velocity for shot at 10ft depth
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(b) 30ft charge depth
Fig. 6 Peak vertical velocity vs. stand-off
distance
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(b) 30ft charge depth
Fig. 7 Peak athwartship velocity vs.
stand-off distance
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(b) 30ft charge depth
Fig. 8 Peak fore—and-aft velocity vs.
stand-off distance
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