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According to the government policy of environmental regulations, interest of ship, which made with High—Density
Polyethylene (HDPE) as a low—carbon and eco—friendly material, is growing as a substitute for the existing fishery boat hull
materials such as FRP, aluminum, steel etc, However, regulations related to the production of HDPE ship are still quite
incomplete, Even there are no regulations related to structural analysis, Therefore, in this study, structural analysis is
carried out by applying different design loads for each international classification for 38ft class HDPE power boats, and the
results are compared and analyzed, According to this study, although there is a correlation between the based pressure
value and the analysis result value of each class regulation, it is not necessarily proportional, Also, This analysis result
shows a difference not only depending on the size of design load, but also application range of the load, the pressure
adjustment factor and section shape, However, the occurrence point and trend of the maximum stress values were quite
consistent, It is hoped that the results of this study will be used when establishing HDPE ship structure analysis procedures
and standards in the future,
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Fig. 1 HDPE power boat prototype

L

Fig. 2 Finite—element model

Fig. 5 Tensile strength test

Table 2 Material properties

Fig. 3 Rhino 3D model

Material
. , . Elasti dul MP 1286
Table 1 Principal dimensions asie .mo ulus [ S 2]
- : - Density [ton/mm?®] 9.52e-10
Hull dimensions Unit Value -
Poisson’s ratio 0.46
Length overall (Loa) m 16.03 -
- Yield strength [MPa] 30
Length of waterline (Ly.) m 13.54 -
Tensile strength [MPa] 33
Moulded breadth (B) m 4.0
Moulded depth (D) m 2.05 _
P e 3.2 557
Full load weight ton 191
Full load draft (T) m 0.97 047 LA} Mo RHESE= B1ES 37 shaof o3t o2
Meximum speed knots 19 2} 97l 2ol I3t 2ol Ch Ax[BIc

42 ChEtx=M5t5|=22] ® 60 M[1E 2023 2¢



si=roll 2let 2/, = sfjU=d2 IS0 ¥ 2+ Ma 7 dAst
301I = 34 Mx 1$ MES, ZEFZ L0 de/\|E|01 U

| r’—H':" |30| o 4%' Srer ATHEAS kol 93.} ZdOI
o, MEQE Lot 2
o= Halsict,

214 DNV #82e| MAeE2 1ISO A48Tk B2 MojolA
M2 258 Usker|, ol YHEEATIE seldstsS
05K oo, CiH AL 3ol w2 PEtls 8| ufEo|
ct. § DNV ™2 MAsksol| saiUstsnt &2 452
w2t A-|t:||-o| Zo| g} l:ll-%l: EE-:0| gisk D= H §|.é|-|:|-_

LR T&0lA= hydrostatic pressure %' hydrodynamic wave
pressues &St combined pressure?t slamming2z 9ISt
impact pressureE 2 1St S Mo|=|0] =], Tl

2} Table 32} &0| LC1, LC2Z sEEZHE 72510 ME35I%
=3

LC1 combined pressure2| MAQ1242 MojolM Mgz Z==

| B¥at

= Zjl5ind, MEQRAS Muto| ZI0| uist 0| s D& B
SpsiC LC2 impact pressure?] A4 & MEQIAS M2 Zt

T5 ZAsk=d|, ol o sAlo| Hslof| whE AdEks 2| i
=0|ct,

KR H&el Mxiefzde £ajaioz 21t impact pressure®
Tt Mol=|of U7 [0l Zo| Wakel Sefd A EEAIS kol 2
|.| A-[AE JLAE oLEdo| é f%j}é};}. H o ’ A-[;q[ 7<0I-'='E
ALHM = 2352 HAF & Hol=dHl, ol M
2 455 tiH Ao “._45;4 2ol &= FHMo| 45| E0
=7| h2olct MEUHS oRjssM AR 2 SIEZE TEE
of, e AHTMAT kol w2} Metel Zo| dekoZ 5}
sict

ISO & 2t Mz ol H ikl w2} MEsH MM 2 M
Ho| MAI5EE2 212t Table 4, Table 501 LIERHAD, Table 6
3} Zo| MIsIAct ESE ARl 5EE2 Table 72t 20| AHldkst
0f Mo|s 7|zkalof Fig. 62t Zo| ME35i%ick
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Table 3 Load case of LR regulation

LC . Combined pressurg
(Hydrostatic pressure + Hydrodynamic wave pressure)
LC2 Impact pressure
Table 4 Sea pressure on bottom shell (Unit : MPa)
Regulation A.P. Fr.8 Fr.14 Fr.17
- Fr8 |-Fr14|-Fr17| - F.P.
ISO 0.0471 | 0.0512 | 0.0586 | 0.0760
DNV 0.0400 | 0.0395 | 0.0395 | 0.0392
IR LC1 0.0221 | 0.0221 | 0.0221 0.0358
LC2 0.1581 | 0.1367 | 0.1367 | 0.1024
KR 0.0515 | 0.0561 | 0.0623 | 0.0442

Table 5 Sea pressure on side shell (Unit : MPa)
Requlation AP. | Fr8 | Fr17 | Fr2o
~ Fr.8 |- Fr.17 |- Fr.20| - F.P.
150 | 0-1.0n | 0.0119 | 0.0114 | 0.0118 [ 0.0117
1.0n | 0.0050 | 0.0049 | 0.0060 | 0.0075
0.8n | 0.0062 | 0.0062 | 0.0075 | 0.0094
DNV | 0.6h |0.0075 | 0.0074 | 0.0091 |0.0113
0.4h | 0.0088 | 0.0087 | 0.0106 | 0.0132
0.2h | 0.0100 | 0.0099 | 0.0121 | 0.0151
1.0z | 0.0120 [ 0.0120 | 0.0120 | 0.0148
0.8z | 0.0145 | 0.0145 | 0.0145 | 0.0200
Lct| 0.6z |0.0171 [ 0.0171]0.0171 | 0.0253
R 0.4z |0.0196 | 0.0196 | 0.0196 | 0.0305
0.2z | 0.0221 | 0.0221 | 0.0221 | 0.0358
Lc2| 0-1.0z | 0.0563 | 0.0373 | 0.0373 | 0.0151
Above 1) 5073 | 0.0073 | 0.0090 | 0.0134

KR waterline
W:f;’ﬁ’;e 0.0133 | 0.0133 | 0.0156 | 0.0214

Table 6 Sea pressure

Regulation Bottom pressure

Side pressure

ISO

DNV

LC1

LR

LC2

Table 7 Engine load calculation

Engine weight 721kg
Total load by engine weight 7073.01N
Gravitational acceleration 9.81m/s?

The number of nodes of the load point 45EA
Force per node 157.18N
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KR
Fig. 11 von Mises stress (upper deck)

KR Fig. 15 von Mises stress (engine bed)

Fig. 12 von Mises stress (web frame)
Table 9 Result summary

LR1C2

Mises), TANKTOP, LR_SLAMMING

Position Regulation M:t);ésvsC)r(]Mi\llz’]laS)e)S
ISO 39.71
DNV 25.80
Bottom shell LR LC1 20.97
LC2 82.74
KR 34.46
ISO 31.02
DNV 19.11
nent Strecs (Vom Mises), W.T.BED, LA SLAMMING Side shell LC1 16.36
LR1C2 R LC2 60.49
KR 25.45
ISO 42.88
DNV 26.72
Upper deck LR LC1 22.46
LC2 83.19
Fig. 13 von Mises stress (BHD) KR 34 68
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38ft= HDPE HfI2E XA S S8t M5 oFs 7|Fo| et Blu &

Table 9 Continued Hl 7KK A&olM AESH MAGIER M2 X0l w2t Xo]
Position Regulation Max. von Mises = UX[BFCHM 2 LRLC2 > KR > ISO > DNV > LR_LC1 ==0|}
stress (MPa) o, #A Z3k= LR LC2 > I1SO > KR > DNV > LRLC1 2
SO 25.12 £ Eolsigict MAGEES| 37| =M2t 1 A Axnle| &=A AL
DNV 14.79 Olofl ARRHAIS RI2iOLt, T HIP HISA| B2k HE of
Web frame LR LC1 13.81 L|ict o]= zizie| FRolIM ARESH MAI5ES0| 51 kel 3
LC2 45.94 1M Rfo|7} LIXIDE 5150] JlsiXlE Mg wWelT M= Ab
KR 19.60 0[5P7| I20IC) GIE S0f AR AP, M4E LHE si4
IS0 14.35 ofzio| HE Zlsks Fate LiEkl= A8l st si,
DNV 9.13 2 &E Zaste de el BHE Rich MESe)
W.T. BHD IR tg; 275?541 ST OJEIR|Z 20| W 0| Wk 35 TEEHE EO|
= 2 66 U=} 5101, Zo| Walh TES0) MB3Hs FHT UL of
= 5 = oh Table 6ol Sheo| EHols) 2 4= ok
S 708 = 2izlo| ﬁwmw_ HHX|S IO 7|Z0 (Paee) 4
AT, BHD i >3 42 2 HMABID of Ztel A7k shA ZnlE HLsI SIXIRE O
R Co 8312 siES MEste Hel, J2|1 Melel A, MY, ol sa §
<R 35 34 off w2} Halske R{EEAse| Xfolof SSIMET siA Zojoj
1SO 12.35 AlESSE Adskg & = RS2 SRIsIICt
DNV 7.84
Tank top R LC1 6.38 5 4 &=
LC2 25.50
KR 10.70 38ft2 HDPE Xzl MeIHES tjatoz IS0 2 2t AZ 7
['DSN% 182'4143 HollAl RIAISHE MASIES 212t MEsiol PEAS Satst
‘ : T 3 DS 6D A B
Engine bed | o tg; 26;’065 X|ZiA| A ulol [32. SO, DNV, LR, KROIA] FAJSH
- s = MRS siE0| T7IH0k oLz} B1E HE He, U
K4, Tl galo] T3 Sofl QOME Alst xjol2 B2
soIst = Qloict EESH slamming22 21t £ZI5EE2| 1o
Table 10, Table 110IM= 4ixfor 5ol chsiof 2i2ie] )0 o000 o ﬁgol_ o] Sy} siel, Ffn
'I:qu;E“:E|1 AEUﬂOIEJ—F OHA'! %1@% ISO 'I:PHO 7|IO§ —}!‘E‘% 7I§(severe)6}EH'_ % 5'\_ %E =7 %ogn 43& H_;g_:]:_
EHtiolof Hliof Zc, QAT AMABHS AAMIO] F3 D51 kD HEE Molshe
AR AA-LE,
THE YYCh ofefEt A4S 2t OF

2to| oM ZERIE
Table 10 Comparison of result on bottom shell A

22 MAISHE 7|E2U2 (Pase) a4l ZCHH2! F7124 5
| 4

Regulation Des(;\%lg;;)ad Ratio T,\jé:l)t Ratio 70| BIEA| Hlgsk= A2 ofdE HoiFdct

ISO 0.0584 100% | 39.71 | 100% e, O gkl 2eimel ;LEH_MO I 8 X f'
DNV 0.0396 68% | 2580 | 65% o= Ol2fet 2452 SENo=2 Jefolol HEKez Mot
C1 00255 44% 2097 50% oo} & Zio= HEIEICE S3| Muke| ciH Al ZA5HES)
R o T 01335 | 228% | 8274 | 208% Aol alEsls TS of, Mol 2 Ao|E Hol= gF
KR 0.0535 92% 34.46 87% 65 ).\_1'1!'3} l3'| iel'zlt—@ ﬁt—'||‘——| 25*‘?‘0“5 §71|8 == 7—||'7—|I' ?—E—?M
MEsh= ol o g™ zicz MZECE ol gF Mg
Table 11 Comparison of result on side shell e HiEHo0| =eds| Aolh L= 1S TR M2 2 dEr

. Design load ' Result . 2 M = vl EMs| 2= A7E Xdsl 2 AH=olct
Regulation (MPa) Ratio (MPa) Ratio 5k ok Table 9 siA1 ZTZto| QoS Ko HDPE XY
ISO 0.0117 100% | 31.02 | 100% o &EZETF 30MPaRlS 12dle mf YT Mol siE=o|
DNV 0.0088 75% 19.11 62% Me sgx5 Ziske F2E USS Eelg = ict of7|
R LC1 0.0104 89% 16.36 53% M FI12 Y7l FE2 5 2ol A 58X HIIE ¢
LC2 0.0365 311% | 60.49 | 195% 5lo] AEEl MAHSEES M MF| Zolof thst 222 H=o|
KR 0.0126 108% | 25.45 82% Hiodz|= xsiAMS Eot 4T ool a2 M85k 742 A
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