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Dynamic Stability during Transportation of Bridge Caisson
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ABSTRACT: As the demands of ocean resource development increase, many offshore structures are required. To cope with the active ocean
developments, many types of construction methods have been applied for offshore facilities, including oil, gas and harbors. One of the challenges is
to transport and install the heave bridge caisson. Several construction methods are well understood. However, for the sake of safety and reliability,
the E/D installation method can be utilized. While the caisson is carried by an F/D, the mooring force of the tug boat and the structure stability
from exiting motions in the dock should be checked against external loadings and sea conditions. The external loads can be classified with wind
force, current force, and wave force. In the stability analysis, transportation velocity and draft of F/D are important factors. The dynamic stability
and hook load for crane barge installation for the same caisson are also studied. Considering external loads and dominant factors, the stability of
caisson during transportation has been investigated.
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Fig. 4 Crane barge drawing

Table 1 F/D specification

Table 4 Environmental condition (load case 1)

Wind Wave
velocity height period velocity direction

Wave Current Load

Load Velocity

LOA 62.0 m Breadth 50.0 m
Height 265 m Dead weight 9000 tonf
Draft 12 m  Gross tonnage 6350t onf
Full draft 40 m Dock in breadth 42.0 m
Max. submerge draft 21.0 m Pontoon height 45 m
Table 2 9,000ton caisson specification
Height 3295 m Breadth 17 m
Upper length 279 m Lower length 41 m
Dead weight 9573 ton Buoyancy 7635 ton
Table 3 Crane specification
Crane nght Displace Allowable
baroe LxBxD weight ment drag
8 draft weight

3,000ton 110 m*x45 mx70 m 24m 11,828 ton 2,700 ton
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X o

cwsel (00 hrzg (m) (e (m/s) (degree
ENVO1 0
ENVO02 45
ENV03 2 4 15 253 148 90
ENV04 135
ENV05 180
ENV06 0
ENVO07 45
ENV0O8 2 4 15 5.10 148 90
ENV(09 135
ENV10 180
ENV11 0
ENV12 45
ENV13 2 4 15 7.53 148 90
ENV14 135
ENV15 180
ENV16 0
ENV17 45
ENV1S8 2 4 15 9.10 148 90
ENV19 135
ENV20 180
Table 5 Environmental condition (load case 2)

Wind Wave Wave Current Load

Load - Velocity velocity height period velocity direction

wse2 (ko) o (m) (e (m/s)  (degree)
ENVO01 0
ENV02 45
ENV03 2 4 0.5 5.10 148 90
ENV04 135
ENV05 180
ENV06 0
ENV07 45
ENV08 2 4 1.0 5.10 148 90
ENV09 135
ENV10 180
ENV11 0
ENV12 45
ENV13 2 4 1.5 5.10 148 90
ENV14 135
ENV15 180
ENV16 0
ENV17 45
ENV18 2 4 2.0 5.10 148 90
ENV19 135
ENV20 180
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Table 6 Crane barge transportation conditions
Drag velocity 2.0~3.0 knot
Wind velocity 4 m/sec
Wind direction 0~180°
Significant wave height 05 1, 1.5 m
Wave period 253, 3.58, 4.39 sec
Wave direction 0~180°
Current velocity 1.48 m/sec
Current direction 0~180°
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Fig. 5 F/D rolling vs. wave period (Load case 1)
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Fig. 7 Wire tension vs. wave period (Load case 1)
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Fig. 8 F/D rolling vs. wave period (Load case 2)
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WIRE TENSION WITH WAVE HEIGHT
AN /N\
/N VARN
/ \

/\ \.
AR\
1

135 deg.

1000.0

Odeg. 45 deg. 90deg. 180deg. (ou

HEADING
—~H=0.5m -@-H=1.0m —+H=15m ==H=2.0m Deaeee

Fig. 10 Wire tension vs. wave period (Load case 2)
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Table 7 Crane barge stability during towing

o

X,
MN
o

Drag W.ave Wa.ve Heave Roll Pitch
velocity height  period (m) (degree) (degree)
(m)  (seq)
0.5 25 0.054 0.009 0.021
2 knots 1.0 3.6 0.080 0.393 0.067
15 44 0.189 0.573 0.116
0.5 25 0.017 0.155 0.019
3 knots 1.0 3.6 0.078 0.403 0.066
15 44 0.190 0.618 0.134
Table 8 Crane hook load at 3knots towing speed
Drag Wave height Wave period Hook load
velocity (m) (sec) (tonf)
05 25 2201.5
3 knots 1.0 3.6 2753.5
15 44 3258.1
Table 9 Crane hook load at 3knots towing speed
Drag Wave height Wave period Hook load
velocity (m) (sec) (tonf)
3.6 2646.3
5.0 2963.2
2 knots 1.0 7.0 2942.5
9.0 2939.7
11.0 2820.8
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