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Blast Hardened Bulkhead (BHB) is an important measure that can increase the ship's survivability as well as protect the lives of

the crew by mitigating the damage extent caused by an internal explosion in the ship, In particular, both the pressure and the

shock impulse should be considered when designing the BHB against reflected shock waves having a high pressure with a short

duration, This study proposes a design method for BHB that considers both the pressure and the shock impulse generated during

the internal explosion, In addition, analysis and design concepts for accident loads such as explosion, fire, and collision of NORSOK

and DNVCL, one of the international design guidelines for the curtain plate type blast hardened bulkhead type applied by the Korean

Navy, are utilized, If this method is applied, it is expected that it

the shock impulse of the explosion load of the curtain plate,
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Fig. 3 Structural response spectrum (Tsai and Krauthammer,
2017)
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22| X|=E LIEIH Z0|H, Fig. 12= Yche| 7E Z2{0|EE A
EoHK| L2 AHFE| Ut HE Z2{0|E ZO|(AB)E 2F10% B7t
A7 80%7HK[2F 2 E5H A, LIMX| Si-k= FA| 20| 2EK100%)
oz ZIIE FNE MEst FAel HelE ek Zdolct

2|1 HE E20|E0 EZE Flel E7k= 71E B 5
Of oF 50%2} 100%E 77! ZHez siMe saaiict w2t
M 37X BX ElR(flat bar, T bar, L bar)oll CHahAM HE Z2]|
O|E2| Zol& 12{st 107} caseS2} HE Zzl0|ES| FHE

i

Ho

Table 1 FE model cases

Cases Plate Web Flange

500 mm (7t) | 140 mm (9t) -

500 mm (6t) | 125 mm (9t) | 120 mm (9t)

600 mm (8t) | 100 mm (8t) | 100 mm (8t)

Fig. 12 Cases for increased length of curtain plates
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Table 2 FE Model for analysis

Elastic modulus (MPa) 2.08E+05

Yield stress (MPa) 355

Nonlinear material model Perfectly plastic model

Element No. 7200

Node No. 7550

All Fix

Fig. 13 Boundary and load condition for analysis

Fig. 14 Deformed shape of analysis result
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Fig. 15 FE analysis results for flat bar
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Fig. 16 Comparison between FE analysis and fitted curve
for flat bar
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Fig. 17 Comparison results of membrane stiffness

3.4 MA 44 HE
H o712 EiM HOAl HE Zzfo|Eo| HERQl ZAMS T
Sh= g} Fig. 701| AZE Jhdo| w2t &2 A gHE Xg35)0]
B MH S HESIFGCH
Fig. 180 ZEAIE & @, @, @52 M A== NORSOK
Standard(N-004) 2 DNV RP(C-204) o|2Aloz & 4= Q)
= 2 ZtE0l0d, ol2{st MES HZsIH Exje| Xgh Mol
==

cf.

[

Ry = K; X w, (14)
K, =k + AL, (15)
3 3
0.8y -----;-mmermemeremmere oo

g 0.6F-----r-----r-----F-----r--

= 043-----F----- - _ 3 (Ra w3)

h=] . r

g 1

0.2 T oL —— FEA

—— Theory

0 20 40 60 80 100
Displacement (mm)

Fig. 18 Comparison results between FE results and theory
formula
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Fig. 19 Comparison results between Non-BHB and BHB

o7 IM Ryot w, & 282 HERIQ MEsks Hel, K= AHE 2
Z4olct

_<|>_|o| Als EBH =gk 715} AHo| M Bz Mo w2l Al

glo|Ee| MEgol

cf. 1E Zololol 22 S 712 1 AoEel 2ol F)
8 %ig slolgt 4 9ok

2 UM AGTHHZ SHEe| X|&EAZE Fx=E2
Aol w2l FESE E40| Z2iX7| o, 52330 st
S5 RIEARFE DRF719] 1/38 HESIYCE daol M=
T2 k=0l thsiMe A v|ME iAo del AR
== LS-DynaS ARSSIRICE slilA ZHE o MY H|ME 5
Mol ARREl ZdrzsiAHE MESH RES 0[85101 slilA

a5iR 1 RES| ME = Table 301 LIEIACE Table 4= 212t 5l
Mg st aﬁors(lmpulse pressure)# ohsol 7KI" I?_F% Lt

ol
=

-~
4>

o
=2
=
24

OI

Fig. 202 Ztzt 371x| = 2Eof| 504, 2 Impulseoi|
oist SE Zne LiEkbc Aol LIERRO], T barg M2

B Linjx| SRo] AP RARH Zae ®olm gick ofxe
T-barel 2 0|28 2} Retes tu| & of 240l A

s Fof SE #He7F A AM=E}7| 2ol ol2fst
T—barol| A HMSl= Qib= EAMOZ HAMO| MAjAlS X
ks 2HEoM x| MA tHAIM ZAREE ol &4 MA
2 offists o 2lof BYsRds HBole 2303 FaY
oz mriEict

>}'__I

Table 3. FE model for BHB analysis

Model | Stiffener (mm) tc/A/tA/tB(mm) Length

(mm)

1 140x9(FB) | 7/460/10/460/10 | 3000

p | 12291208 60/8/460/8 3000
(T bar)

3 10010088 1 g/ 1o0/12/420/12 | 2800
(L bar)

Table 4 Load cases for dynamic analysis

Case | Impulse (kPaxs) | Pressure (kPa) tq(sec)
1 1.40E+03 1630 1.72E-03
2 2.65E+03 4030 1.31E-03
3 4.30E+03 7810 1.10E-03
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Fig. 20 Comparison results of impulse response for BHB
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