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Abstract : Typhoons are usually influencing at least 3 or 4 times per year in Korean peninsula and they accompanied with strong winds
and heavy rains and then brought tremendous loss of properties and lives. Especially typhoon "MAEMI” resulted in a lot of marine
accidents of vessels such as sinking, stranding, collision etc. at anchoring or on berthing in pier. If the typhoon comes up to expected area
influencing the incidents, the vessel tries to escape from the route of typhoon or anchor in sheltering anchorage. However, consideration
of the anchoring or judgement of ship’s safety against strong winds is decided only by the experience of operators without detail evaluation
of the safety. Therefore, this paper evaluated the safety of T.S. HANBADA by comparing the external forces with the holding powers.
Furthermore, based on this evaluation, the anchoring manual was produced for the maximum endurable wind velocity, the general
precautions and the actions taken on the ship with steps.
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Table 2. Maximum & maximum instantaneous wind velocity

iti 3 Tong-
Position Jeju | Gosan | Yeosu yeong Busan
Max. wind
speed (my/s) 39.5 51.1 359 30.0 26.1
Max. inst. wind
speed (m/s) 60.0 60.0 49.2 43.8 42.7

* Source : Korea meteorological administration, 2003
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Table 3. General particulars of T.S. HANBADA

Items Dimensions
Loa / Lip 117.20 m / 104.00 m
Breath(B) 17.80 m
Mean draft 5915 m
Displacement 6,434.6 ton
Block coefficient(Cb) 05719 at 5915 m
Anchor(AC-14) weight 2475 ton
Chain cable 0.046 ton/m
Service speed / Maximum speed 175 kts / 19.0 kts
Main engine (MCR) 8130 BHP x 176 RPM
Transverse projected area (Ar) 987 m’
Lateral projected area (Ar) 1,430 m’
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Fig. 3. Force by wind on transverse area with wind velocity.
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Table 4. Holding factors with seabed

Seabed
k cabe Mud Sand | Gravel Flat Dragging
Holding T rock
Aa(AC-14 type) 10 8 8 25 2
Ac 1 1 0.8 0.8 05
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Fig. 4. Holding power of riding at two anchors.
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Fig. 5. Holding power at anchoring.
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Table 5. Holding & catenary part with wind velocity
(single anchor)

Wind velocity

10mv/s | 20my/s | 25my/s | 30my/s | 36my/s | 40my/s
Holding power
Total ex. force (ton) | 270 | 1078 | 1684 | 24.26 | 3302 | 4312
Chain Cate“(arg’ part) 630 | 1183 | 1467 | 1753 | 2039 | 2326
7Shcles H"ldj(‘rf) part | 1095 742 | 458 | 172 | 0 | 0
8Shicles H"ldj(rrl;f) part [ 4570 (1017 | 732 | 447 | 161 | ©
9Shicles H"ldj(rrl;f) part | yg15 1292 [ 1008 | 722 | 436 | 149
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Table 6. Holding power of lying at single anchor

Wind velocity
10m/s | 20m/s | 25m/s | 30m/s | 35m/s | 40m/s

Holding power
Holding Anchor(ton) [ 21.53 / 16.14(in case of holding part is 0)
power | 7 Shcles | 522 | 299 | 185 | 069 | 0 0
of
anchor | 8 Sh'cles | 633 | 410 | 296 | 1.80 | 065 | 0
&chain| o gpreges | 743 | 521 | 406 | 291 | 176 | 060

7 Shcles | 2675 | 2452 | 2338 | 2222 | 16.14 | 16.14
Holding | o o ctes | 27.86 | 2563 | 2449 | 2333 | 2218 | 1614
power

9 Sh'cles | 2896 | 2674 | 2559 | 24.44 | 2329 | 22.13

(1) Pa = A, X w, = 10x2.475%0.87(conversion factor in water) = 21.53 ton
(2) Pc = A x wx [ = 1x]x0.04634x0.87
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Fig. 6. Holding power of lying at single anchor.
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Table 7. Holding & catenary part with wind velocity
(7+2 shackles)

Wind velocity
Holding power 10m/

20m/s | 25m/s | 30my/s | 3om/s [40m/s

w

Total ex. force(#;) (ton)] 270 | 1078 | 1684 | 2426 | 33.02 [ 43.12
Ex. ﬁ’gfs(HS) 156 | 814 |15.14 | 2371 | 33.15 | 40.09
Port side |Catenary part -
] 506 | 1035 | 1293 | 1733 | 2043 | 2244
HOldl(‘;I% part | 14191 890 [ 532 [ 192 0 | 0
Ex. force(Hp)| 56| 431 | 431 | 431 | 431 | 431
(ton)
Stb'd side |Catenary part
@ Shraoe | AT 506 | 773 | 773 | 773 | 773 | 773
Holding part
ing, a4l ol o] o] o] o

* Hp = Hgcosas + Hpcosap (as, ap = 30°)
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Table 8. Holding power of riding at two anchors
(7+2 shackles)

—~Wind velocity |1, e | 20my/s | 25m/s | 30mys | 35m/s | 40m/s
Holding power
Port side | Anchor(ton) 2153 / 1614
(7 Shcles) | Cpgin 572 \ 359 \ 214 \ 077 \ 0 \ 0
Sth'd side | Anchor(ton) 2153 / 4.31
(2 Sh'cles) | cpain 018 | 0 0 0 0 0

Port side | 27.25 | 2512 | 2367 | 2230 | 1614 | 16.14

Total
holding | Stb'd side | 2171 | 431 | 431 | 431 | 431 | 431
POWEr 1 otal 4240 | 2549 | 2423 | 2304 | 17.71 | 1771

(1) Pa = Ay X W, = 10x2.475%0.87 = 21.53ton
(2) Pc = Ae x wex [ = 1x]x0.04634x0.87
(3) Pr = Ps cosas + Pp cosap (as, ap = 30°)
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Fig. 7. Holding power of riding at two anchors.
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anchor
Lying at
two
anchor
(lead out
the chain
equally)

- Use the bow thruster to restrain yawing
- Ballast to reduce the wind effect
- Consideration of the use of engine

- Let go another anchor
- Lead out the chain equally
- All station S/B

- Use of the engine
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