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Table U4-1 LENGTH AND ST

IFFNESS OF MOORING LINES

i
Stiffness (Ton/m) i
Mooring Lengch - :
. () Nylon Rope St_:eel_Wire Note :
Line m Steel Wire Less than {greacer tharj wan om b
10T 30T | Tails ;
Sow M, LY4 266.0 23.5 30.7 130.4
Stern M, 46 271.7 243 31.7 131.6
Breast M; 30 - 277.8 25.0 32.2 105.3 I
Breasc M, 29 287.4 25.9 33.0 106.4 ;
Soring Mg 35 238.1 10.7 3.7 99.0
Soring Mg 35 238.1 10.7 13.7 %e o
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FIGUREg~ | ‘SU-AO HARBOR —wWIND AND WAVE STATIONS ARRANGEMENT OF WAVE GAUGES
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FIG 6-2 LAOUT OF THE BREAKWATER TERMINAL
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Table 6-3 WAVE HEIGHT COEFFICIENTS - THE INNER HARBOUR TERMINAL

WAVE WAVE HEIGHT RATIC K = Hsi/Hso
LAYOUT -
DIRECTION ENTRANCE - TURNING BASIN COAL TERMINAL
WG &4 WG 5§ WG 6 WG 9 WG 7 WG 8 WG 16
24 SE C.14 - 0.16{ 0.28 - 0.390.06 - 0.08| 0.07 - 0.1q 0.04 - 0.05|0.04 - 0.07 1 0.04 - 0.06
ESE 10.06 - 0.07] 0.06 - 0.120.04 - 0.06{ 0.04 - 0.0710.06 - 0.08{0.03 - 0.04 0.05 - 0.06
2B SE J0.16 - 0.18 0.70 - O.m 0.06 - 0.08{0.09 - O.l’-iﬂ 0.05 - 0.08{0.08 - 0.09 0.05 - 0.08
ESE 0.16 - 0.19( 0.13 - 0.1710.05 - 0.07 0.05 - 0.07]0.08 - 0.11 0.05 - 0.08]0.06 - 0.08
2c SE 0.54 - 0.62|1.02 - 1.1510.12 - 0.18(0.37 - 0.41 0.12 - 0.15{0.14 - 0.18 0.07 - 0.14
ESE 10.14 -0.19/0.57 - 0.71
SE 0.70 - 0.81 }1.10 - 1.25/0.14 - 0.37 {0.40 - 0.61/0.24 - 0.36 0.31 - 0.37 0.1 - 0.20
2D ESE 0.45-0.58{1.00 - 1.20 0.14 - 0.24 |0.46 - 0.5410.12 - 0.14 b.06 - 0.08 0.10 - 0.13
E 0.13 - 0.22 [0.57 - 0.7410.08 - 0.15 {0.09 - 0.19/0.08 - 0.11
SE 0.88 - 1.01 {0.97 - 1.200.16 - 0.32 10.28 - 0.510.14 - 0.28 10.18 - 0.28 |0.12 - 0.17
1 . ESE j0.84 - 1.11 {0.75 - 1.14D.18 - 0.31 {0.60 - 0.820.09 - 0.17 0.07 - 0.18 {0.10 - 0.14
E 0.48 - 0.60 {0.60 - 0.75 0.17 - 0.22 10.45 - 0.53{0.09 - 0.14 0.08 - 0.10] 0.08 - 0.11
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Table b6-4

WAVE HEIGHT

COEFFICIENTS

- THE BREAKWATER TERMINAL

WAVE HEIGHT RATIO K = Hsi/Hso

ENERGY g vs.
LAYOUT &fosl?;ums‘:m TURNING BASIN COAL TERMINAL (?ﬁggsi
W/WT _
WG 5 | WG 6 | wG 14|{we 15| wG 7 {wG 8 |wG 16{wG 9
W SE  [0.26-0.3%0.09-0.14 0.08-0.110.06-0.11 0.10-0.12
WT SE  {0.32-0.4000.10-0.18(0.37-0.440.08-0.10{0.08-0.15 0.08-0.140.07-0.16 6.10-C. 13
N2A W SSE  [0.94-1.1800.39-0.4810.96-1.170.42-0.61{0.16-0.28 0.13-0.2700.11-0.240.47-0..64
WT SSE  [1.01-1.2200.44-0.51 1.08-1.140.48-0.‘57 0.21-0.280.16-0.230.13-0.24 0.510.63
W SE 0.62-0.8110.10-0.13/0.89-0.980.10-0.15{0.05-0.07] 0.05-0.080.06-0.040.13-0.16|
WT SE  lo.7u-0.860-12-0.16(0.91-1.030.09-0.16{0.06-0.10} 0.09-0.11{0.c8-0.14 0.13-0.17]
nae W SSE  |0.94-1.190.32-0.471-041.290.48-0.760.20-0.31}0.14-0.27]0. 14-0.20 0. 44-0.67]
WT SSE  [0.96-1.22/0.46-0.67|1.13~1.500.60-0.68{0.27-0.33{0.19-0.240.24-0.3d 0.45-0.75
W SE  10.91-0.96}0.24-0.28]0.92-1.050.27-0.31 {0.13-0.20{0.13-0.200.07-0. 11]0.200. 28]
WT SE  [1.12-1.2440.26-0.32{0.99-1.1000.27-0.35 0. 14-0.22{0. 14-0.200.09-0.13 0.21-0.29)
Nae W SSE  [0-79-1.02/0.65-0.7910.97-1.230.82-1.08 [0.27-0.36{0.27-0.31|0.21-0.280.51-0.79
WT SSE  [L.07-1.32§0.77-1.02{1.07-1.350.92-1.24 [0.36-0.42{0. 34-0.40l0.31-0.37]0.67-0.86
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FIG6-8 (a) WAE HEIGHT COFFICIENTS AT WATER FRONT OF COAL
TERMINAL FOR TWO LAYOUTS.
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FIG 6-8 (b) WAVE HEIGHT COEFFICIENTS AT WATER FRONT OF COAL
TERMINAL FOR TWO LAYOUTS.
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FIG 6-9b. WAVE HEIGHT COEFFICENTS AT TURNING BASIN FOR TWO LAYOUTS
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Table 6-5 WAVE HEIGHTS (M) THAT CAUSING DOWN TIME OPERATION
INNER HARBOUR TERMINAL

MOTION MOOR
v hoapzng ING LINE FORCE CRITICAL
LAYOUT WAVE
DIRECTION PONDITION | o/ ince | SwAY | HEAVE | YAW | BOW | STERN SPRING |BREAST|HEIGHT
24 SE F 7.20| 7.91{ 16.50 3.80 | 3.61 | 3.37]4.18 | 3.37
2A ESE F 6.00| 6.61| 8.70 5.08 | 3.85| 2.95{ 4.18 | 2.95
2B SE F 4.83 ] s5.34| 7.64 3.18 | 3.45( 2.941 3.34 | 2.94
2B ESE F 5.58 6.37] 7.45 3.66 3.62 | 2.741 3.57 | 2.74
2C SE F 4.05 | 5.29] 6.23 2.77 | 2.29 2.62 | 2.29
2¢C ESE F 6.55 | 6.52| 7.11 3.25 | 3.48{ 2.781 3.30 | 2.78
2D SE F 3.81 | 4.i0( 3.90 2.30 | 2.12! 1.96] 2.00 | 1.96
2D ESE £ |>5.00] 7.00{ >10. 1.53 | 2.81) 2.60( 3.10 | 1.33
1 SE F 3.80| .56 7.17 1.81 | 1.92 1.57 | 1.57
1 ESE F 4.62 4. 85| 5.92 2.45 1 2.60| 2.63] 2.60 | 2.45
1 E F 4.73 | 5. 8.09 -1 2.52| 2.05| 1.85] 2.62 | 1.85

NOTE : THE NORTH INNER BREAKWATER (N.I.B.) WITHOUT ABSORBING STRUCTURES
IN ALL TEST CASES
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Table 6-6 WAVE HEIGHTS (M) THAT CAUSING VESSEL SURVIVAL
INNER HARBOUR TERMINAL

MOORING LINE FORCE FENDER FORCE
WAVE | LOADING i CRITICAL
LAYOUT WAVE
DIRECTION | CONDITION| -
BOW | STERN | SPRING | BREAST Fy Fa HEIGHT
2A SE F 5.0 | 7.03 5.61 5.65 6.04 | 9.33 5.04
2A ESE F 9.88 4.50 5.41 8.26 | 9.70 4.50
2B SE F 5.49 6.06 5.21 5.26 6.27 6.96 5.21
2B ESE F 5.17 4.82 4.09 4.32 6.33 | 6.66 4.09
2C SE F 4.51 4.07 4.02 3.60 | u4.01 4.01
2c ESE F 4.83 4,92 3.99 3.90 6.54 | 6.55 3.90
2D SE F 3.05 2.85 2.30 2.80 2.75 2.69 2.30
2D ESE F 5.08 4.71 3.50 3.75 4.30 [35.00 3.50
1 SE F | 2.78 | 2.60 1.94 2.67 3.61 3.08 1.94
1 ESE F 3.70 3.81 3.54 3.42 4.12 3.95 3.42
L E F 3.48 4.39 3.01 3.94 4.56 4.49 3.01
i

NOTE : THE NORTH INNER BREAKWATER (N.I.B.) WITHOUT ABSORBING
STRUCTURES IN ALL TEST CASES.
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Table 6-7 WAVE HEIGHTS THAT CAUSING DOWN TIME OPERATION
BREAKWATER TERMINAL

WAVE Nhihg-LOAD. MOTION MOORING LINE FORCE ~ [errTICAl
LAYOUT {DIREC- ABS. COND. WAVE
TIN | sTR. | F/P |surce | swAY | HEAVE| YAW | 30W | STERN | SPRING BREAST|HEIGHT
N2A | SE W e l12.64] 7.19 |10.30|>5.0 | 2.90 } 3.95| 2.80} 2.73 } 2.40
SE wrl 5 | 9.08| 9.26 | 8.72{>5.0 | 2.89 | 3.45 | 2.03 | 2.83 } 2.03
SE W > | 6.70] 5.7 | 6.93|>5.0 | 3.22 1 3.17 | 3.16| 2.54} 2.54
SE wr | P |12.84| 5.58 | 5.89|>5.00| 2.96 | 2.38 2.261 2.26
SSE | W e | 4523 w67 ] 85.33] 3.35| 1.64 | 1.66 | 2.16| 2.10} 1.66
sse | wrl £ | w.su| 5.57] 4.70 523 | 1.63| 2.22{ 2.001 1.63
SSE | w e |>10.00] 4.20| 7.87| 3.20| 2.80 | 2.21{ 3.07| 2.10} 2.10
sse | wrl| e | 9.2 | w.00| 5.80| 2.90| 2.45 | 2.38 | 2.77) 2.13} 2.3
‘N2B | SE W e |si0.0] 8.10| 6.47] w.65| 2.81 ] 3.42| 2.151 2.58 | 2.15
SE wrl F 1837 | 7.16 | 6.38{ u.70| 2.72 | 3.47 | 249 2.32} 2.32,
SE W o | 5.971 4.79| 8.69| 3.90| 3.22 | 3.09| 3.79{ 2.67 2.67 |
s | wr| 2 | 5.95] 5.89| 6.50 3.90} 3.13 | 2.76| 2.77| 2.60 2.60 |
SSE | W ¢ | 4.05| s.92 | ».42| 3.05| 2.21 | 2.07 | 2.10 2.10
ssE | wr| £ | 3.98 ) w3 | 3.78| 2.95) 2.06 | 2.23 | 2.15} 2.07 2.07 |
SSE | W p | 3.79| 3.20| 3.30| 2.65| 2.25 | 2.18 | 2.35| 1.88 1.88 §
sse | wrl e | 3.78 | 3.1 3.35] 2.62| 2.32 ] 2.32 | 2.84 2.08 2.08%
N2c | SE wr | £ | 6.49 |12.03 | 6.80| u.80f 2.92 | 2.92 | 2.51} 2.33 2.33 §
SE wrl ¢ 590 5.92| 8.09| 4.95| 2.81 | 2.90 | 1.88 1.88
SSE | W F o1 3.61 | .28 3.65 2.23 2.171 2.15] 2.1
sse | wr| F | 3.17] 3.92| 3.61 2.17 | 2.00 | 2.18| 1.97| 1.97¢
ne* | SE W ¢ | 5.92| 9.46 |12.41 >.87 | 2.68| 2.70| 2.88 2.68 |
SE wr | 7 |s5.12) 5.18 ] 6.u4 >.3n | 2.38 ] 2.81] 2.52| 2.34
SE W p b7l w7ef 6.13 3.37 1 3.27| 3.96) 2.66| 2.66
SE wr| o |8.05] s.21{11.23 349 | 3.2 | 3.80| 3.14{ 3.1
SSE | W ¢ | u.391 usal s.12 >on | 2.33| 2.31) 2.30) 2.24
sse | wr| F | u.36 | w1 4.02 >4z | 2.5 | 2.w1) 2.11f 2.11
SSE | W p tusel| s.17| 3.92 2.51 | 2.37 1 2.71f 2.49{ 2.37
ssg | wr| p | 4.i7 ] 3.83| 3.78 2.23 2.61| 1.98] 1.98

* NORTH BREAKWATER TERMINAL, LAYOUT 2 PROPOSED BY S.W.

-74-




.

Table 6-8 WAVE HEIGHTS THAT CAUSING VESSEL SURVIVAL
BREAKWATER TERMINAL

N.I.B. MOORING LINE FORCE FENDER FORCE  |CRITICAL
WAVE | yywr |LOADDNG
LAYOUT ABS. WAVE
DIRECTION sTR. | F/P 80w STERN | SPRING| BREAST| F, Fs HEIGHT
N2A SE W F 5.16 5.30 4.30 4.62 7.99 9.45 4.30
SE WT F 4.57 5.24 3.95 3.96 6.82 6.56 3.95
SE W P 454 4.53 5.67 3.67 3.52 4.03 3.52
SE WT P 4.74 4.73 4.87 3.33 3.43 3.55 3.33
SSE W F 3.18 3.02 2.57 | 2.74 4.10 3.39 2.57
SSE W P 3.74 3.43 4.36 2.76 3.04 2.94 2.76
SSE WT P 3.45 3.55 3.61 2.58 2.72 2.94 2.33
N2B | SE F 5.14 5.67 3.90 4.04 6.31 3.13 3.90
SE WT F 5.55 5.26 3.50 4.24 6.38 | <.75 3.50
SE W P 3.91 4.13 4.73 3.17 3.34 3.34 3.1
SE WT P 3.93 3.86 3.85 3.33 3.32 3.16 3.1
SSE W F 3.18 3.00 2.44 2.64 3.51 4.00 2.44
SSE WT F 3.09 3.08 2.48 2.42 2.97 3.49 2.42
SSE W P 2.65 2.69 2.7 2.20 2.70 2.72 2.20
SSE WT P 2.83 2.82 2.96 2.41 2.77 2.84 2.1
N2C SE W F 5.57 4.74 3.35 3.85 5.35 5.62 3.35
SE WT F 5.00 6.14 3.10 3.89 4.62 5.42 3.10
SSE W F 2.83 2.91 2.40 2.65 2.92 3.47 2.40
SSE WT F 2.92 2.80 2.45 2.33 2.54 3.22 2.33
N4 SE W F 4.13 4.88 3.79 4.91 5.60 7.23 3.79
SE WT F 3.71 3.85 3.18 3.71 4. 46 4.02 3.18
SE W P 4.76 k.80 4.89 3.81 424 4236 3.81
SE WT P 5.04 4.88 5.82 4.06 5,11 4.36 4.06
SSE W F 3.35 3.03 2.80 3.08 3.10 2.76 2.7
SSE WwT F 3.07 2.45 2.41 2.11 3.00 2.78 2.11
SSE W P 3.05 2.91 3.05 | 2.85 3.17 2.81.<] 2.81
SSE WT P 2.87 2.77 2.96 2.39 2.41 2.00 2.00
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Table 6-9 WAVE HEIGHTS THAT CAUSING DOWN TIME OPERATION
FINAL TESTS

WAVE | LOADING MOTION MOORING LINE FORCE CRITICAL

A WAVE
DIRECTION|CONDITIOM -

‘ SURGE|SWAY |HEAVE| vaw | B8OW |STERN | SPRING BREAST | 4EIGHT
LINE |LINE | LINE | LINE

. (2.91%)
‘sss° F 3.26 3.86 | 4.70 { 3.23 { 3.05 | 3.75 | 4.17 ]3.55 3.05
2.70 3.60 | 4.70 | 3.00 | 2.75 | 3.20 [ 4.05 |3.20.]| 2.70

SSE P 3.00 | 3.83| 4.10 | 4.13 | 3.09 | 3.66 13.63 |3.57 | 3.00
2.60 | 3.50] 3.75 | 3.80 | 2.65 | 3.10 | 3.00 [2.95 | 2.60
SE F 3.50 3.77 1 5.62 | 3.93 | 3.42 | 3.73 | 3.81 |3.82 3.42
3.35 | 3.60 {>5.00 | 3.35 | 3.20-{3.55 | 3.30 |3.25 | 3.25
2.86)|
SE P 3.54 | 3.84 | 5.59 | 3.59 | 3.72 | 3.66 | 4.45 | 4.98 | 3.54, .,
2.95 | 3.80 | 4.75 ] 3.35 | 3.50 | 3.45 [ 3.70 !m.55 | 2.95
ESE F o |3.76 | 3.59| 6.10{ 3.66 | 3.70 | 3.67 | 4.00 |3.71 3.67
3.30 | 3.30 |>3.00 | 3.35 | 3.50 | 3.20 |3.70 {3.25 | 3.20
ESE P 333 | 5.51| 8.05| 5.21 | 4.56 | 4.58 |u.87 |4.86 | 3.33 ;
3.20 | >5.00 |>5.00 | 4.85 | 4.10 | 4.00 |4.10 {4.40 | 3.20°79
: ; ‘ ‘ (350!
E F 3.69 | 4.48 ] 6.70 1 4.10 | 3.95 | 4.13 | 4.09 |H4.26 3.69813
3.50 | .50 |>5.00 | #.20 | 3.75 | #.10 |3.30 {3.90 | 3.30
‘ ‘ ’ ~ ) (+.09)
E P 4.89 | 5.00 | 5.77| 5.32 | 4.24 | 4.48 |5.33 15.00 | .28
>5.00 |>5.00 |>5.00 | >5.00 | 4.00 | 4.60 {>5.00 |4.10 y.00°°
SE* F 3.80 | 4.12 | .79 | 3.05 | 2.48 | 2.30 |2.u4 |2.68 | 2.30
3.20 3.60 .65 2.85 2.00 [=2.00 =2.00 2.60 2.00
SE® F 3.52 | 3.99 | 5.19| 3.70 | 3.46 | 3.43 |3.74 |3.94 | 3.43
3.35 | 3.40 |>5.00| 3.0 | 3.20 | 3.35 {3.55 {3.70 | 3.20
SE* F '

"LAYOUT 1, NIB WITHOUT ABSORBING STRUCTURE, MOORING WITH NYLON ROPE.
. *LAYOUT 1, NIB WITHOUT ABSORBING STRUCTURE, MOORING WITH STEEL WIRE.

®LAYOUT 1, NIB WITH ABSORBING STRUCTURE, MOORING WITH NYLON ROPE.
*FENDER FORCE LARGER THAN 220TONS WHICH CONTROLS CRITICAL WAVE WEIGHT
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Table 6 -10 WAVE HEIGHTS THAT CAUSING VESSEL SURVIVAL
' FINAL TESTS

MOORING LINE FORCE FENDER FORCE CRITICAL
WAVE | LOADING AVE
DIRECTION |CONDITION STERN | SPRING | BREAST Fy Fa HEIGHT
SSE® F 4.88 4.98 5.35 5.07 3.59 2.91 2.91

4.40 4,20 >5.00 [|>5.00 3.05 2.90 2.90
SSE P 4.33 442 4.80 4.52 3.73 3.44 3.44
4.10 | 4.15 4.15 4.35 3.50 3.10 3.10
SE F .67 4.78 4.54 446 4.01 3.81 3.81
4.40 |=4.90 4.40 4.20 3.50 3.30 3.30
SE P 4.53 4.71 7.23 7.78 3.29 2.86 2.86
4.70 4.70 5.00 >5.00 3.15 2.5 2.65
ESE £ 4.s4 4.56 5.53 441 3.80 3.40 3.40
4.85 4.75 >5.00 4.30 3.55 3.10 3.10
ESE P 6.79 7.45 7.75 6.67 3.90 3.67 3.87
>5.00 >5.00 >5.00 >5.00 3.55 3.55 3.55
E F .90 6.43 5.64 5.08 5.35 3.60 3.60
>5.00 >5.00 5.00 >5.00 4.65 3.40 3.140
E p 5.38 5.69 7.28 >>5.00 .46 4.09 4.09
>5.00 >5.00 >5.00 >>5.00 4.20 3.90 3.90
SE* F 3.71 447 3.41 3.77 3.85 3.17 3.17
3.70 3.75 2.80 3.55 3.35 2.80 2.80
sg° F 4.14 4.20 4.50 .75 4.0k 3.7 1 3.78
4.25 4 40 4.90 >5.00 3.90 3.60 3.60

SE" F
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Table 6-12 DOWN TIME FOR OPERATION - PARTIAL LOAD
ITEM Hs (M) | EXCEEDANCE DOWN EVENT
WAVE CAUSING FREQUENCY TIME NOTE
DIRECTION DOWN TIME (%) (hrs. ) |( 3hcs/EVENT)
SSE 3.00 0.32 28.0 9.3 THE BEST
FITTING
SE 2.86 0.45 39.4 13.1
ESE 3.33 0.97 85.0 28.3
E 4.09 0.10 .8.8 2.9
161.2 53.6
ITEM Hs (M) | EXCEEDANCE DOWN
EVENT
WAVE CAUSING FREQUENCY TIME NOTE
DIRECTION DOWN TIME (%) ( hrs ) ( 3hrs/EVENT)
SSE 2.60 0.35 30.7 10.2 EXTREME
VALUES
SE 2.65 0.70 61.3 20.4
ESE j.10 1.20 105.1 35.0
E 3.90 0.13 11.4 3.8
208.5
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Table 6-11 DOWN TIME FOR OPERATION - FULL LOAD

ITEM .~ Hs (m) | EXCEEDANCE DOWN EVENT
WAVE CAUSING FREQUENCY TIME o NOTE
DIRECTION DOWN TIME (%) " (hrs) (3hrs/EVENT)
SSE 2.91 0.38 33.3 Co11.1 THE BEST
: ‘ FITTING
SE 3.42 0.12 10.5 3.5
ESE 3.80 | 0.90 78.8 26.3
E ©3.60 0.21 19.4 6.1
TOTAL - 142.0 47.0
ITME Hs .(m) | EXCEEDANCE ‘DOWN EVENT
WAVE | causiNG FREQUENCY TIME ( - "NOTE
DIRECTION ™ DoWN TIME | (%) | '@ (hrs) 3hrs/EVENT)
sse - | 2.70 0.49 42.9 o143 EXTREME YVALUES
SE 3.25 0.15 13.1 " 4.4
ESE 3.20 1.18 103.4 4.5
£ L 3.40 0.27 ©23.7 7.9
183.1 61.1
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