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Abstract

This paper presents the quasi-static mooring analysis model for a vessel moored at the quay.
The results of this analysis will aid the designer in determining the mooring configuration for
the surface vessels subjected to wind, current and wave forces. And it will also help him in
selecting the equipment for the fixed mooring system. The cumulative elastic behavior of the
mooring lines invokes a complicated nonlinear problem since the mooring lines are relatively
short and hang in air as noncoplanar configurations. This nonlinear mooring problem is solved
in this paper by the load increment technique in which the external load is increased step by

step taking all sources of nonlinearity into account.
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Table 1 Analysis results for barge

(attack angle=270 deg)

Program | OSCAR| ~ QUMOOR

Method ’ Linear [ Linear |N011—Linear
Final U, 1.12 1.1292 1.21565
Equilibrium | Uz| —0.01| -—0.0083| --0.0082
Position 0 0.19 0.1917 0.1438

1 25.91 24.684 25.793

2 60.47 59, 284 82.669

3 30.23 28.830 31.191

4 30.23 28.830 31.191

Safety 5 60.47 59.284 82.669

Factor 6 25.91 24.684 25.793

7 3.16 13.125 12.419

8 13.16 13.125 12.419

9 3.23 3.216 3.344

10 3.23 3.216 3.344

| 1| 41.85| 40.113] 43.007

| 2 0. slack slack

Safety 3 78.79 77.257 96.595

Factor 4 78.79 77.257 96. 595

(including 5 0. slack slack

1m wave 6 41.85 40.113 43,097

motion) 7 9.01 8.896 8.566

8 9.01 8.896 8.566

9 1.85 1.821 1.049

10 1.85 1.821 1.049

Table 2 Analysis results for 250K VLCC

(attack angle=270 deg)

QUMOOR

Program l OSCAR
Method ' Linear | Linear |Non-Linear
U, 0.01 0.0153 0.0127
Initial U, 0.03 0.0277 0.0216
Equilibrium U. 0.0 —0.0043] —0.0042
Position 8.1 —0.03 —0.0288 —0.0232
4, 0.0 0. 0007 0.0005
0z 0.02 0.0207 0.0154
U,| —0.25 —0.2608 —0.2622
Final u, 1.35 1.3522 1.3024
Equilibrium U, 0.00 —0.0022 0.0155
Position 0. —0.11 —0.1111 0.2243
6, 0.00| 0.0005 —0.1346
6.1 —0.09| —0.0894 —0.0313

SEEMEEEEE H2TR F3W 19904 9K
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1 45.35 42,831 31.512

2 90.70 78.737 44.127

3 slack slack * %

4 90.70 82.128 30.371

5 90.70 01.876 24.773

6 36.28 31. 840 30.322

7 slack slack slack

8| 120.93 * %D * %k

Safety 9 45,35 43.479 47.311
Factor 10 45.35 40.112 42.023
11 54.42 54.478 55.878

12 18.14 18.419 20.125

13 19.43 19.184 19.372

14 30.23 19.242 18.474

15 3.46 3.459 3.305

16 3.33 3.331 3.249

17 2.94 2.932 3.028

18 2.77 2.781 2.922

1) #* means that line’s safety factor is greater

than 100.0.

Table 3 Comparison table for 250K VLCC

QUMOOR

Program |
Method Linear Non-linear

1 % %D sk sk

2 slack % %

3 slack slack

4 35.799

5 29.923

6 36.338 34.757

Safety 7 slack slack
Factor 8 slack slack
(including 9 48.559 53.598
0.9m wave 10 44.082 46.501
motion) 11 78.556 81.878
12 15.106 16.233

13 14.910 15.025

14 15.839 15.317

15 1.987 2.094

16 1.944 1.667

L 17 1.801 0.918(x%x)?
| 18 1.743 0. 763(x4x)

1) ** means that

line’s safety

than 100.0.
2) **% means that line’s safety factor is less than

1.0.

factor is greater
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