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A Study on a Equipment System
Consideration Launching Safety Improve

of a Large Sized Caisson

Keun Woo Beak

Department of Ocean Science and Technology, The Graduate School,

Pukyong National University

Abstract

This study is the case study for the large caisson integrated
production ‘and launching®method in the port structure. This study
proposes 'the i1mproved safer method than the existing '|launching
method which is composed of multi-integrated production system,
horizontal | shifting system and submergible floating dock. Therefore,
the cases ‘study and its analysis |[for the existing method of large
caisson and launching- method has been studied and.analyzed and
through the MOSES™ Modeling, the caisson "compartment, Ballast
concrete height, seawater—height in ‘the chamber and Floating Dock
compartment has been carried out.

The main results are as follows in the case study.
1) During the large caisson is being launched, the wave height could
be limited to process the launching of Caisson and the tide shall be
SWL and water stopper shall be installed to prevent water getting
into the chamber.
2) The large caisson shall be launched within the initial draft height
and Floating Dock shall be considered about trim during launching

period.
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During the launching of large caisson, large area of caisson will be
faced the sea wave, therefore most effect launching method should
be considered.

3) In case the wave came from stern to bow, The large caisson
shall be launched the vessel positioned parallel to wave direction.

4) Guide Frame is needed in order not to collided large caisson with
Floating Dock.

This study is the basic study for the large caisson construction
and launching method. It is considered that this study can be used
for the safest and the most effective method in large caisson

construction and.launching.
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Fig. 1.2 Damage of launching caisson.

Fig. 1.3 Damage of Derangement Wave FD.
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329 8] A 6] (3D Diffraction Theory)oﬂ W}E} v’}g—ﬂv% Al 2+t
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3471 2] wjFol 22191 s] - o] &= (2D Diffraction Theory(Strip Theory
NE AL F dot Aot sAS fleiA] 2 ATl 3xd 3

2 o] (3D, Diffraction Theory)< A& 3kth,

£ 1) GMT = 005d & GML = 0.05d, o714 d=Al°]& &5
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Table 2.2 ABS Rule Z} DNV Rule

2 Intact Stability Requirements (b}

o

I

285 BY
.rllfl.fl o e R
_ Initial GMp ' Positive M 20.3

M. @ [ Second 352 far the 1
- . x » tr i itd
BT | wsitive statical | Juiercepe of | ftrafsit congitio
v &) stability 5@ ;x._aaﬂ_lu & forSperatis
e - 3 JarmICHINE congitien
oo
o o
o

o 7 M0 HOA WS H
|
¥ ET.,. P _
nz._. 205 n _ GHp2 015 m No comment v diany
Arez to FL
_ % 0.03 c-rea” _
e
towing m.S.am:.:nA Same as ABS 20° Ho comment

-4p°

Rrea Ratio _

e

Greater or equal to 1,40

Comments

ﬁ

)
calculated as
ratio of rightin
area to gust are
excluding steady
wind heel :

Second jntercept
angle: shouid
exceed 309

“
L

Down flooding ‘
angle should
exgzed 200 :
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Caisson A Type
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Roll = 40.15° Pitch = 23.87°

--40; 50 R3.877

N\,

Caisson B Type
Roll = 31.16° Pitch = 17.60°
17,60
<§L\J§o -

Fig. 2.8. Launch Safe Limet Of Caisson.
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Fig. 3.1 Flow Chart of Numerical Simulation.
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3.3.1. Model 2 &4z

MOSES ModelS ©] &3k 214340 # 8% Caisson Type Fig.
= Al Aol &A% Sliding Rail2
o =84 wpEA ] e FEgF WA DCLAAS %27 Trim 2+
o] s #As7] flske] mbEA= 0.08, 0.12 2 0.1565 A &35t
DCLA Trim= 5° 10° 2 15°4 ®WstE FJom, AFF4E ()40
=2 J)|Fo=z 34

w
=~
o
}l_‘
Ev)
FI
2
4
K-
F{F
R
o,
rl
>
n

Caisson A Type Caisson B Type

U

A% F Aelesl @ARE el sldel Aol A4

2

I

AoleAd s AoEBE AFAlel 2FAE A4 FUA FEE

R4

[e}
2719998 dna] oo 6002 EHamz Aol A7
Hl =

-

DCLA el Ao]lEAF S Alo]&BE AAAIe =7IHAAL AEES
A% DCLA &<l w& DCLAC Z7]59% GMo] 7lo|&Ad I}

_30_



Fig. 35% &%l 02 DCLAY 271298 GMS thehn
Sl AR Aol HAASH 7ol HekAl A Aole HAjAle] DCLA
o) GMol 7 §AbahAl Vet

a0 - -
| f—+— Jegan-Ghr
40 — ——o¢—— Jegan-GM.

— o Ganjub-GMr

o _\\\ — s Ganjub-GM.
& 20
Lab]
2 AN
=
Z 10 \
S — e ——— S ——
0 —p— —
10
20
4 5 6 7 8 g 10
Draftim})

Fig. 3.5 GM of DCL.

DCLA Pontoon®l & &< (Draft) 7} &4 ¥ ~Zojikake] =759
(GML)°] &7} Y2 = DCLA oF &

ddbd o 2 DCLA oY FDO o= S (Draft)”} Pontoon 3

=S Fo A9 EorASA =R DCLAY E45 475 mo]

el Al Aol 45 Fdst= Zlo] upghA st & Ao 4= DCL

A E(Draft) 4.0 mollA W53

s
¥ o
o
ot
ox
fu)
ules
filo
o
o,
4
%9,
gy =

=
1%
o
4 @
(el
ol
ol
;O

3.3.3. DCL 9] Trim Ztxe] W& AHAd A=
A7l AgHE Aole A4 WHe DCLAL Pitch Wgoz

rie

HEeok & Aot



w2t DCLA TrimAloll Alol&o] HAAF A &S
DCLA AAAI 9] AN S ddete] AFAl9 &
sta] Aok 3lH, DCLA9 AdS RAste] A5 &2 (Free Surface
Effect)E 312§k DCLA TrimAl o] 284S grstofof gl

Table. 3.1¢} Fig. 3.6 DCLA TrimAle] Z7|HAAES HAdst=
271598 GME YErd Aot

DCLA TrimAel 27]ebg4 e gashs 275499 GMe A&

A3 DCLA = (Draft) 4.0 melA Trim 2% 5%, 10%, 15%0°l U
3te] DNV Rule¥} &wbAd A7 =S w3t
Table 3.1 Initial” Stability of DCL Ship on Trim
B 7}7) =
DCLA [DCLA G
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Table 3.2 Application of the hydrodynamic coefficients
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Table 3.4 RAO-Trim 10°
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Table 3.4 RAO-Trim 15°
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Table 3.6 Bottom Clearance

A 5 Zhol 3 Al A
Load H]—fé,_]’ DCL}l\j 71] O]{l} ;ﬂfl:/\] 71] O]{l} ;ﬂfl:/\] 6_1% l:]]
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Case| Al . al
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5 7.90 -4.00 8.00 -3.20 -
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LCA4 0.08 10 6.30 1.50 6.30 0.50
15 1.50 2.30 1.50 3.30 -
5 7.50 -3.70 7.60 -2.30 -
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1C5 0.12 10 5.80 0.40 6.00 1:80 1m
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Fig. 3.8. Launching Track of Caissen A Type.
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Table 3.7. Distance of Caisson Launching

o | DCL Zﬂi}l‘% 9"1] O]_é 7to] XS/:’L/\]/‘}% 71]_"]% ‘31%_
Load | 2 | A AgA] 2k Al Znak =gk
2 All
od . o] EA2 (m) o) EAY (m) | °%7
Case | Al | Trim 2l
< | () | DCL |Caisson|Total| DCL |Caisson| Total (m)
5 -090 | 0.11 1.01 | -0.89 | 0.11 1.00
L.C1/ | 0.0
L4 | g 10 094 | 0.12 1.06 092 0.14 1.06
15 | =099 | 0.10 1.09 | -1.04 | 0.16 1.20
5 -0.86 | 0.12 1098 | -095| 0.13 1.08
LC2/ 0.1 3.5/2=
LC5 | 9 10 094 | 0.13 1.07 090 | -0.15 1.05 175
15 | -1.00| 0.09 1.09 | -0.89.] 0.15 1.04
5 -0.84 +0.14 | 098+ -1.04 | 0.16 1.20
L.C3/ | 0.1
LC6 | 5 10 095 | 0.13 1.08 1.05| 0.16 1.21
15 | =099 | 0.08 1.07 | -1.05| 0.15 1.20
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Fig. 3.12. Maximum Movement Distance of Caisson A Type.
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(°) Roll Pitch Roll Pitch
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