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A Study on Mooring Forces of a Moored Vessel due
to Wind and Tidal Currents

Gil-Yong Han® - Chang-Je Kim**

Abstract

Moored vessels and harbour mooring facilitics must be able to endure cffects of
wind. current, wave. tidal force and other external environmental forces.

For the last several decades, the studies relating to the problems of a moored
vessel in a harbour have not been applied to the practical fields due to the fact
that these studies have focused on vessel motion analysis or understanding about
cach force which act on a moored vessel.

There are several theoretical literatures on a mooring force of a moored vessel
pragmatic methods of estimating the real critical mooring situation. However, much
more attention has been focused on effects resulting from the force of the wind
Fven if the method including all the effective forces, it i1s an intricate and
inconvenient for practical use.

Therefore, this studv is aimed at analysing the wind/current force and proposes a
more pragmatic method of estimating the mooring force.

This study of analysing the mooring force and applicability of the proposed

pragmatic method vields the following results :

1) Assessed the mooring force and proposed pragmatic estimating method of critical

wind velocity. When the proposed method was applied in normal mooring
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condition, the critical wind velocity was 195 nys.

2) Wind velocity was the greatest in May with north, south-southwest and
southwest wind being predominant in the port of Pusan.

3) The current velocity at low-tide higher than counterpart, nearby T/S
“HANARA”. In a depth of 2m, the maximum current velocity is approx. 0.8mys,
to the south, during the observation.
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Fig. 3 Angles of mooring lines

Fig. 4 Forces acting on a moored vessel
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A4 0% 1027 m FHd AUEFHA 4380 m*
SR 930 m FHY SUFFIUA 1009.6 m’
¥ F 145 m FHs AAFIUHS 682 m’
g Z o 95 m THs SUFFHEH 4297 m’
EF ¥ 54 m AFA ddtE 43.1 tonf

Table 2~59 AFH & N, AFHS) 27 ¢ L 2/E W9l W] GE 3
EF&g Uehin), BN V' £ E3&S 1P o HEFTS

6. 2 &

ool N AWE st Zol o] ATAME ARHE HEHL A& 2VS AF
PAFEES 2B 1 AHE 2okl Feskd oe 2o
D AREE Whn 484 0UR ARDATE BAPRL ALsgion,
W4 ARY ASARAF 12 ¥ 307, 2FE ) etz 74]%6&741

Z£2 195m/s°|th
2) -'?-’3‘?}9] %"“% 5%01] A4 an, 2% @dA 2 G Tl gtk

< T}?J m°ﬂ*H 9% 0.8m/s(1.5 E)Z %”‘%‘vﬂ} g o}‘:}

doz o ATE WY Whste] v L 2R 9 o el P
2e® ARES) 2R AP0l Dot




uhglh 9 7ol ok QA F AR AFHol BE AT 51
Table 2. Calculation results(T/S Hannara)
N =10, W = 1.0 "W N=10 W =15"s N =10, W=20"%
a Ve v* a V e v* a V e v
(D1 () () (1 (%) ms) | (O () | (%)
0 20.064 13.36948 0 19.830 | 13.22017 0 19.186 | 12.79087
5 20.016 13.34374 5 19790 | 13.19355 5 19142 1 1276146
10 19.900 13.26642 10 19670 | 1311353 | 10 19.009 | 1267292
15 19.706 1313718 15 19469 | 12979%62 | 15 18786 | 1252421
20 19.433 12.95543 20 19186 | 1279097 | 20 18470 | 12.3135
A 19.080 12.72028 A 18819 | 12628 | 25 18057 | 1203788
30 18.646 1243048 30 18365 | 1224363 | 30 17539 | 116929
35 18.126 12.08425 35 17820 | 1183031 | 3H 16908 | 11.27178
40 17519 11.67916 40 17179 | 114524 40 16.146 | 10.76387
4H 16.318 11.21183 45 16431 | 1095414 | 45 15.227 | 10.15147
20 16.016 10.67746 15565 | 1037677 | 50 14104 | 9.402516
%5 1514 10.06906 25 14559 | 9706218 | 55 12,674 | 8449497
60 14.064 9.376033 ) 13377 | 8917849 | 60 10655 | 7.103485
Table3.Calculationresults(T/SHannara)
N =12 W =10 "sW N =10, W =15 s N =10, W =20 "%
a Ve v a | Ve v a V re v’
C ] (M) (M) (] () () () @ (s)
0 20999 | 1399927 0 | 20804 13.86959 0 | 20252 1350111
5 20959 | 1397237 5 | 20763 13.84193 5 | 20207 134711
10 | 20837 | 1389155 | 10 | 20638 1373877 10 ] 20071 13.3808
15 | 20635 | 1370647 | 15 | 20430 13.61967 15 | 1984 13.22929
20 | 20350 | 1356663 | 20 | 20.136 13.42377 20 | 19522 13.014%
25 | 19981 1332081 | 25 | 197755 13.16932 25 1 19.103 1273523
30 | 19527 | 1301801 | 30 | 19284 12.85597 30 | 18579 12.38627
3B 1894 1265633 | 3 | 18719 12.47939 3B | 17943 11.96228
40 1 18350 | 1223327 | 40 | 18055 12.03694 40 | 17182 11.45435
4H | 17618 1174537 | 45 | 17.284 11.52257 4H | 16272 10.84817
5 | 16782 | 1118776 | 30 | 16.392 10.92831 o 15178 10.11899
5 | 16830 | 1050336 | 55 | 15362 10.24127 5 | 13.828 9218593
60 | 14747 | 9831513 | 60 | 14159 9.439%465 60 | 12047 3.031497
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‘Table 4. Calculation results(T/S Hannara)
N=14W=10% N=14 W=15% N=14 W=20"%
a Ve v’ a | Ve v* a V erie v
(") (s) (s) (9] (m) (Ms) (") ("6) (s)
0 21831 1456397 | O | 21658 | 144338 0 21171 14.1142
5 21.789 1452604 | 5 | 21615 | 1441019 5 21125 | 14.083%6
10 21.663 1444213 | 10 | 21486 | 1432421 10 | 20987 | 1399139
15 21.453 1430189 | 15 | 21.271 | 1418041 15 | 20755 | 1383634
20 21.157 1410469 | 20 | 20967 | 13977% | 20 | 20428 | 1361843
25 20.774 138496 | 25 | 20573 | 1371%6 25 | 20001 | 13.33383
30 20.303 135353 30 | 20087 | 1339153 30 19469 | 12.979%6
3% 19740 | 1315991 | 35 | 19505 | 1300319 | 35 | 18826 | 1255043
40 19.081 12772001 | 40 | 18820 | 1254693 40 18058 | 12.03862
45 18322 | 1221475 | 45 | 18026 | 120175 45 | 17148 | 1143178
50 17455 1163647 | 50 | 17.111 114071 50 16.064 | 10.70922
55 16468 | 1097889 | 55 | 16065 | 1070357 | 55 | 14749 | 9.832576
60 15.347 1023126 | 60 | 14830 | 9.886626 60 13076 | 8717652
Table 5. Calculation results(T/S Hannara)
N=16W=10"% N=16W=155% N=16 W-=20"%
a V erie v a V erie v* a V crie v*
(") (s) () (9 (s) () (9 (Ms) ()
0 22577 | 1506164 0 22422 | 1494768 0 21985 | 14.65643
5 22534 | 15.02278 5 22377 | 1491821 5 21938 | 1462517
10 22404 | 14.93609 10 22244 | 14.82966 10 21797 | 1453111
15 | 22187 | 147912 15 | 22022 | 14681% 15 | 21560 | 1437349
20 21881 | 1458747 20 21.710 14.4731 20 21226 | 14.15091
25 | 21486 | 14323% | 25 | 21306 | 14.20304 2% | 20792 | 1386119
30 | 20999 | 1399927 | 30 | 20804 | 13.86959 30 | 20252 | 1350111
3H | 20417 | 136114 | 3B | 20205 | 1347023 35 | 1959 | 1306589
40 | 19737 | 1315816 | 40 | 19502 | 13.00137 40 | 18823 | 1254841
45 | 1893 | 12635652 | 45 | 18687 | 1245789 45 | 17906 | 1193762
50 | 18058 | 120387 | 50 | 17.748 | 11.83222 5 | 16823 | 11.21539
55 | 17.040 | 11.36001 5 | 16669 | 11.11272 5% | 15524 | 10.3494
60 | 158383 | 105889 | 60 | 15420 | 10.28022 60 13908 | 9.27184
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