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An Upending Stability for Offshore Jacket
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ABSTRACT: As the upending is one of the critical steps in the installation of offshore structure, detail procedure of upending operation
is studied in the paper. For larger offshore structure installation, launching method is often applied. However after launching, the
upending process is to be followed. To ensure successful upending operation, detail process is analysed considering various factors
affecting on the operation including reserved buoyancy, free flotation position, seabed clearance, ballast and hook load. To investigate the
influence of each factor on the procedure, twelve numerical Jacket models with various dimensions are simulated and studied. From the
study, it is revealed that the increase of buoyance and decrease of self weight generate a large seabed clearance. The low seabed

clearance during flooding creates higher hook load and height. The paper also introduces a guideline for the related structure design and
construction with the effects of contribution factors in the upending operation.
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1% 1. Free Flotation Position
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19 2. Coordinate System

Cxx sz C x8 X I:x
sz sz z6 Z = Fz (5)
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#ejA}  [C] = Hydrostatic restoring force
coefficient matrix
{x} = $9A] vector
{F} = Net force vector

e} geometryol] wet 2t @zl el AR HH7} Fol
A9 [C] matrixe 47 7€ 4 AUk 48 59} C = 0%
goz WAL BE AAE AINAL A 2ABom U
Ut 4o ",

2.3.3. Solution
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¥ 1. Model 1 Jacket Condition

case 1 case 2 case 3
Jacket Length(M) 50 50 0
Water depth(M) 45 45 45
Orientation 101, 103, | 101, 103, | 101, 103,
| position Leg num. N 301 301
Sling length(M) 150 150 15.0
Sling
. 10. .
diameter(CM) 10.0 0.0 10.0
Sling attach 501, 503, | 501, 503, | 501, 503,
points 506, 507 | 505, 507 | 505, 507
Weight(Ton) 153513 165.302 174,003
Buoyancy(Ton) 188.339 193.715 196.478
Reserved
18.491 14.667 11.439
Buoyancy(%) 8
GG for 1883 | 21618 | -21.665
-21.8% -21.6 ~21.
thﬂﬁﬂg(hd): ZCG
B for 21761 21475 | 21469
-21. 2147 21 .46¢
Fkxﬂing(hd)l ZCE
Initial Pitch 7.125 7.1%5 7125
Angle(Deg)
Initial C.G YCG -6.443 -6.407 -6.413
£ 2. Model 2 Jacket Condition
case 1 case 2 case 3
Jacket Length(M) 5 (5 7
Water depth(M) 675 675 67.5
Orientation 101, 103, | 101, 103, | 101, 103,
| position Leg num. | 301 301 301
Sling length(M) 15.0 150 15.0
Sling
10.0 10.0 10.0
diameter(CM)
Sling attach 501, 503, | 501, 503, | 501, 503,
points 50b, 507 | 505, 507 | 506, 507
Weight(Ton) 2371973 253.596 269.374
Buoyancy(Ton) 291.464 299.159 303.916
Reserved
18.353 15.230 11.366
Buoyancy (%)
G for 32078 | -32521 32604
FToaﬁng(hd): ZCE - i h
OB for 2760 | -327 32250
FloatingM) : Zqy| o e
Initial Pitch 71%6 | 71% | 71%
Angle(Deg)
Initial CG: Y 6 -9.685 -9.608 -9.618
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X 3. Model 3 Jacket Condition

case 1 case 2 | case 3
Jacket Length(M) 100 100 100
Water depth(M) 0 PO 20
Orientation 101, 103, | 101, 103, | 101, 103,
position Leg num. 401 401 401
Sling length(M) 150 150 15.0
Sling
10. 10.0 10.
diameter(CM) 00 00
Sli ttach Doints 601, 603, | 601, 603, | 601, 603,
Hne aHAch DoS | ok, 607 | 606, 607 | 606, 607
Weight{Ton) 502582 | 532865 | 569.019
Buoyancy(Ton) 617.866 | 630985 | 644.351
Reserved
18658 15.552 11.691
Buoyancy (%) 0 o
C.G for
. 44886 | -44508 | -44923
Floating(M) : Z
C.B for -
-44.858 | -44. -44.493
Floating(M) : Z
nitial Pitch 7125 | 715 | 71%
Angle(Deg)
Initial C.G : YCG -13049 | -12972 | -13.04
X 4. Model 4 Jacket Condition
case 1 case 2 | case 3
Jacket Length(M) 125 125 125
Water depth(M) 112.5 1125 1125
Orientation 101, 103, | 101, 103, | 101, 103,
position Leg num. 401 401 101
Sling length(M) 20.0 20.0 20.0
Sling
10. 10. 10
diameter(CM) 00 v 00
. . 601, 603, | 601, 603, | 601, 603,
Sling attach points 605, 607 | 606, 607 | 605, 607
Weight(Ton) 783334 | 831276 | 85.7%
Buoyancy(Ton) 38.010 | 986624 | 1005.269
Reserved
19.078 15.745 11.886
Buoyancy(%) i
C.G for - ; o7
—55.95¢ -55.44 55,6
FloatingM) : Ze |
C.B for
-55.651 =546 -55.249
Floating(M) : Z % o8
Initial Pitch 715 715 | 715
Angle(Deg)
Initial C.G : YCG -16.276 | -16129 | -16.259
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719 4. Model 1 - Case 1 Upending Curve



Z7] ¥ ®ol9 FHAH3 AAo wet Y e AP
= EolEth & 609} o] Al FAo) wE 27| & ¥
ol g&d 7] ¥ Eo|9 AR ¥, =y A 4L 3 -
5 m Atelolx HAste AY S d g APReE
Y 7 W) AEoIth YutFoE £y Hole BEF A
3 A B ZH IAE Ad4x 3 Rl Hi 7
=& 0=g ARg-Eed 2d 49 39 AAE & Holv}
& »dx k24 20m dAEe] &7] T Zolel o)}
A sk

¥ 6. Initial Hook Height(m)

case 1 case 2 case 3
Model 1 10 10 10
Model 2 11 11 11
Model 3 11 11 12
Model 4 165 165 165
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