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ABSTRACT

A Study on Optimum Hull Forms of the
Aluminum Rigid Inflatable Boat

Hong Sung-sik

Advisor : Prof. Park Jae-woong, Ph. D.
Department of Naval Architecture

& Ocean Engineering

Graduate School of Chosun University

This research tries to achieve development of the ideal model of a 40Knots
aluminum RIB.

The ideal model of an aluminum RIB was designed based on eighty international
ships that were collected for the analysis of this research.

Resistance and propulsive efficiency were estimated with a model experiment in
circulating water tank and also structural design was developed by structural
measurements from classifications.

By applying high speed vessel rules, safety of structural members was verified
considering impact loads. Structurally secured design was developed by
considering structure analysis and problem with wave impact load due to high

speed sailing.
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2 A3 22 S LEAME 2O NLESMII=ARA(FELIS D
= SIFRTIUA /U 2 DEH+X0 FUHREHE U 6m/s2, S& & 40
ENXN 2EAMEO0l Jtsotth. AIg0l =dd 37X F=LMEE2 Table 2-11t
& .

Table 2-1 Principal dimensions of tested high speed CWC(FEL)

Items Dimensions
Length (m) 24.0
Hole body Beam (m) 3.2
Height (m) 6.6
Observation Length (m) 7.0
‘ Beam (m) 1.5
window Depth  (m) 1.2

2. NEE2El AlIEXA

= AMEE ?Iot0 Lpp=0.7m ZES GIERUEZ HMAEGIAL. F=LHE=2
2

Table 2-22t 21, ANI®2& 2 Fig. 2-71+ &C.

Table 2-2 Principal dimensions of projected ship and model

Condition Actual Ship Model
Lpp (m) 9.650 0.7000
Lwl (m) 9.650 0.7000
B (m) 2.700 0.1959
D (m) 1.350 0.0979
d (m) 0.615 0.0446
Disp. (m?) 6.909 0.002637
W.S.A (m?) 23.177 0.1220
Lch (m) +0.921 +0.0688
Cb 0.4312 0.4312

13



Fig. 2-7 Test model
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Table 2—-3 Model test conditions and items

Test Conditions
Vs (Knots) | V (m/s) Fn
& Items
18 2.494 0.952
20 2.771 1.058 )
* Even trim
22 3.048 1.164 N ]
» Initial trim 2°
24 3.325 1.270 ]
= Resistance test
26 3.602 1.375 ) ]
* Trim & Sinkage
28 3.880 1.481
= Wave patterns
30 4.157 1.578
32 4.434 1.693
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(a) even trim

(b) Initial trim 2 degree

Fig. 2-13 Wave patterns at V=26 knots
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(a) even trim

(b) Initial trim 2 degree

Fig. 2-14 Wave patterns at V=30 knots
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Table 3-1 2 917 N&Mo| =@ QS
Main Item Sea trial condition Full load condition
L. B. P. 9.65 m 9.65 m
Depth 1.35 m 1.35 m
Breadth 2.70 m 2.70 m
Draught 0.55 m 0.615 m
Velocity 29 knots 26 knots
Table 3-2 24 HE <&t HOIH
[tem Sea trial condition| Full load condition
Block coefficient (Cg) 0.578 0.578
Deadrise at LCG 18.0 Degree 18.0 Degree
Trim angle 0 Degree O Degree
Displacement 8.082 Ton 9.30 Ton
Breadth at design draught 2.40 m 2.45 m
Table 3-3 ¢ =0l &= 5083H321 24Xl
[tem Value
A7 = (MPa) 275
w7 = (MPa) 125
w3 BA4&(GPa) 70

23
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Aotsk JIEE BXE Fig, 3-1 &0 20|2sol g2 Table 3—401 LIEFLHRALCE.
s s=E HdE0 EYg o0l 2k Smooth sea, Restricted sea, Moderate

e = 0.666 C—Y (2.1)

VL

4 4
CHE 3
5 i
B —4—Restricted 2 —4—Restricted
a 2 [
78 - Moderate 2 ~B—Moderate
g -4 Smooth E #—Smooth
=1 1.9 v
—0pen T ——0pen
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Station No. Station No
(a) Sea trial state (b) Full load state

Fig. 3-1 ZOIZEUMNL +X It 22X (9 : g)
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Table 3-4 AHMZOILSHM =ZItEEO 22X (E9l:g)
Sea trial condition Full load condition

St.

Restricted Moderate Smooth Open Restricted Moderate Smooth Open
1 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
2 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
3 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
4 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
5 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
6 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
7 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
8 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
9 1.517 1.137 0.682 1.577 1.36 1.02 0.612 1.414
10 1.706 1.28 0.768 1.774 1.53 1.147 0.688 1.591
11 1.896 1.422 0.853 1.972 1.7 1.275 0.765 1.768
12 2.085 1.564 0.938 2.169 1.87 1.402 0.841 1.944
13 2.275 1.706 1.024 2.366 2.04 1.53 0.918 2.121
14 2.464 1.848 1.109 2.563 2.21 1.657 0.994 2.298
15 2.654 1.991 1.194 2.76 2.379 1.785 1.071 2.475
16 2.844 2.133 1.28 2.957 2.549 1.912 1.147 2.651
17 3.033 2.275 1.365 3.155 2.719 2.04 1.224 2.828
18 3.223 2.417 1.45 3.352 2.889 2.167 1.3 3.005
19 3.412 2.559 1.536 3.549 3.059 2.294 1.8377 3.182
20 3.602 2.701 1.621 3.746 3.229 2.422 1.453 3.358

25
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Sea trial condition Full load condition

" Restricted | Moderate | Smooth Open Restricted | Moderate | Smooth Open
1 0.456 0.313 0.141 0.479 0.556 0.389 0.189 0.582
2 1.208 0.829 0.374 1.268 1417 0.992 0.482 1.484
3 1.96 1.345 0.608 2.058 2.277 1.595 0.775 2.387
4 2.712 1.861 0.841 2.848 3.138 2.197 1.068 3.289
5 3.464 2.377 1.074 3.638 3.999 2.8 1.362 4.191
2. ZYS 28 PUE Y W

3 ot WEl 28t

otz &

al

S20t=0l 28t Vertical bending moment

M,=055+A-L- (Cy+0.7)(1+aq)

0
i

M, = 0.6 CL*BCy,
M

Meeie
T — 3.2M,

o5 = 0.35CL*B(Cy+0.7)
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Table 3-6 2&diY & I 28 2RUE Y HHA
Sea trial condition Full load condition
State
All WBM(Hog) | WBM(Sag) Shear Force All WBM(Hog) | WBM(Sag) Shear Force
(kN-m) (kN-m) (kN-m) (kN) (kN-m) (kN-m) (kKN-m) (kN)
Restrict 157 167 209 69 168 167 209 69
Moderate 131 125 157 52 142 125 157 52
Smooth 100 75 94 31 110 75 94 31
Open 161 174 218 72 172 174 218 72
250 150
; 200 N 200 \ ; /.'
§ 10 N . f; R l\ //
; N\ / = Al i \\l\\va Al
E'n 100 \{ == WBM(Hog) (kN-m) E'u 100 'V == WBM(Hag){kN-m)
5 3 (. ==WBM|Sag) (kN-m] 3 —H—WBM)(Sag)(kN-m)
i \V/ == Shear Force(kN) 0 \ / == Shear Force(kN)
V
: 0

a: 2 3 4

1:Restricted 2:Moderate 3:Smooth 4:0pen

0 1 1 3 4

1:Restricted 2:Moderate 3:Smooth 4:0pen sea

(a) Sea trial state

(b) Full load state
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Fig. 3—4 (a) Design pressure at side shell at restricted area condition
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Table 3-=7 Design pressure at side shell

Sea trial condition Full load condition

State H
AP. Mid x/L=9 F.P. AP Mid x/L=.9 F.P.

0 15.81 15.81 24.75 24.75 17.68 17.68 27.68 27.68

Restricted 1 12.06 12.06 20 20 13.93 13.93 20 20

14 10.75 10.75 20 20 12.62 12.62 20 20

0 15.81 15.81 24.75 24.75 17.68 17.68 27.68 27.68

Moderate 1 12.06 12.06 20 20 13.93 13.93 20 20
14 10.75 10.75 20 20 12.62 12.62 20 20

0 15.81 15.81 24.29 24.29 16.68 16.68 23 23

Smooth 1 12.06 12.06 20 20 12.39 12.39 20 20
14 10.75 10.75 20 20 10.88 10.88 20 20

0 15.81 15.81 24.75 24.75 17.68 17.68 27.68 27.68

Open 1 12.06 12.06 20 20 13.93 13.93 20 20

14 10.75 10.75 20 20 12.62 12.62 20 20
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Table 3-8 ZOIZ&E0 2 &M SA3LS & (9 © KN/m2
Sea trial condition Full load condition
. Restrict | Moderate | Smooth Open Restrict | Moderate | Smooth Open
1 30.922 23.192 13.915 32.159 31.22 23.42 14.05 32.47
2 34.014 25511 15.307 35.375 34.34 25.76 15.45 35.72
3 37.107 27.83 16.698 38.591 37.46 28.10 16.86 38.96
4 40.199 30.149 18.09 41.807 40.59 30.44 18.26 42.21
5 43.291 32.468 19.481 45.023 43.71 32.78 19.67 45.46
6 46.383 34.788 20.873 48.239 46.83 35.12 21.07 48.70
7 49.476 37.107 22.264 51.455 49.95 37.46 22.48 51.95
8 52.568 39.426 23.656 54.671 53.07 39.81 23.88 55.20
9 55.66 41.745 25.047 57.886 56.20 42.15 25.29 58.44
10 58.752 44.064 26.439 61.102 59.32 44.49 26.69 61.69
1 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
12 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
13 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
14 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
15 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
16 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
17 61.844 46.383 27.83 64.318 62.44 46.83 28.10 64.94
18 63.133 47.35 28.41 65.658 63.74 4781 28.68 66.29
19 46.383 34.788 20.873 48.239 46.83 35.12 21.07 48.70
20 38.653 28.99 17.39%4 40.199 39.03 29.27 17.56 40.59
21 30.922 23.192 13.915 32.159 31.22 23.42 14.05 32.47
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Table 3-9 Allowable stress(cam) for plate

Location For slamming pressure For dynamic sea pressure

Bottom shell, Bilge 95/K 85/K

Side shell - 85/K
Deck plate - 85/K
Deck house wall - 85/K
TL20Is8=2 5000 HEL B K=0.8
Table 3-10 2<{8 T M XI=
Location 1 s (m) | p (KN/m?) | 0un(N/mm®) | treq(mm) | tacwa(mm)
Keel bottom plate 0.98 | 0.265 27.68 106.3 2.96 7.0
Bottom plate 0.98 | 0.265 27.68 106.3 2.96 7.0
Bottom plate
) 0.98 | 0.265 64.94 106.3 4.55 7.0
(slamming 312 A])

Side shell plate 0.99 | 0.23 20 106.3 2.21 6.0
Upper deck plate 0.98 | 0.25 20 106.3 2.38 5.0
Deck house plate 0.98 | 0.25 20 106.3 2.38 5.0
Bottom plate2l d% =Y 230 & 2L 2T FH= 4.55mmOIEZ2 F

A~ FHE O=EoH HEA HEZ 2 Xot)| fol &A= UA 2Fe g4B0 F
HE 22 HEEZEoIULCE Upper decke X0 &&dte ots20he Jlsa 2Rst
SHE ot SIHAIRCE.
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2. AEIZ U (stiffener)

x

= T RERE= framel X== & (210)2Z2FH FoiX 2 2/
oE2882 Table 3-110 LIEILARUCH. S0l d=+ L H0I0 HXIE= frame 0O
OiolAde 32 Y 2x2 XXEAH0 2t 889 sz AN dAHAZULCH
g oY RaE= B2Me AJIE Table 3-1201 LIEHHUCH. E2Z M= HIEat
of Wolg 24 DGt LT QPALCH Lt AN HEEULH

7 1000£%p
mao
am (2.10)
A, = 5@3
T(WTL
= dEel B2 m=125 AtZ&tCt.
Table 3—11 Allowable stress for stiffener
) For slamming pressure For dynamic sea pressure
Location
Oam Tam Oam Tam
Bottom plate

Side shell plate 70/K 45/K 70Ca/K 45/K

Upper deck bottom

Deck house plate

Table 3-12 RXEg 222 Xl=
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Location S 1 m p Oam | Tam | Z(em®) | Alem® | size | Z(act) | Alact) | Confirm

Bottom keel | 0265 | 05 | 12 | 2768 | 875 | 5625 | 1.75 0.33 50x7 | 729 35 OK

Bottom 0265 | 05 | 12 | 2768 | 875 | 5625 | 1.75 0.33 50x7 | 729 35 OK

Side shell 023 | 05 | 12 20 875 | 56.25 | 1.10 0.20 50x6 | 62.5 3.0 OK

Deck 025 | 05 | 12 20 875 | 56.25 | 1.19 0.22 50x6 | 62.5 3.0 OK

House 025 | 05 | 12 20 875 | 56.25 | 1.19 0.22 50x6 | 62.5 3.0 OK

Bottom(slam) | 0.265 | 05 | 12 | 64.94 | 875 | 56.25 | 4.10 0.76 50x7 | 729 35 OK

TNET =
SO THEF XI4= Al (211)22H THACH XY Bl 2RI 14 2E 2
el 2J1Z Table 3-1301 LIEFLHQACH 2AME MIale] Holg 24 1D245H0d

28 X220 OA IH HECHRULE.

100052
7=—"2 (2.11)
mam
A = 55bp
Tam
O4IIM m=10, cam=70/K, Tam=45/K O|Ct.
Table 3-13 <XI8 222 Xl=
Location b S m D Oam Tam | Z(cm?) | Alcm®) size Z(act) | A(act) | Confirm

Bottom | 0.5 | 05| 10 | 2768 | 875 | 56.25 | 3.95 | 0.62 |100x5+50x6 | 12.9 5 OK

Side shell| 0.8056 | 0.5 | 12 | 20 | 875 | 5625 | 3.83 | 0.72 |125xb+75x7| 21.2 | 6.25 OK

Deck 1256 1 05] 10 | 20 | 875 |5625| 714 | 1.11 |100x5+75x7| 14.0 5 OK
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