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Prediction and Response of Ship’s Hull Girder for Slamming

—On the Impact Force of Foreward Flat Bottom Plate—

Bong-Ki Honc* and Sa-Soo Kim**

This paper is on the prediction and reponse of the ship hull girder due to slamming of foreward flat

bottom plate.

The response with repect to foreward flat dottom is divided two kinds by estimating method. One

is the estimation of impact forces by slamming, Another is the response of hull girder due to impect

forces, that is, displacment, velocity, accerleration, etc. must calculate the values for considered ship

hull girder.

In this paper, therefore, was estimated only impact forces along ship ordinate of foreward.

The analysis of data for estimation followed mainly papers of Ochi. These estimated data shall

contribute for ship hull construction for basic optimum design. In particular, the estimated impact

forces shall be given for the response of ship hull girdef on the foreward flat bottom plate with

characteristics of external forces,
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Table 1. K-value and Coefficients a;, as;, as,

ge(l)r‘np le K-value a; a, as
1 0.021 0. 0690 0. 0899 0.0117
2 0.035 0. 0182 0. 0940 0. 0462
3 0.038 0. 0482 0. 0940 0. 0462
4 0.053 0. 2740 0. 1029 0. 0050
5 0.070 0.1840 0. 0382 0. 0092
6 0.077 0.1693 0. 0644 0. 0022
7 0.077 0. 4507 0. 0660 0.0166
8 0. 077 0. 4507 0. 0660 0.0166
9 0. 086 0.3369 = 0.0573 0. 0300
10 0.100 0. 5656 0. 0308 0. 0146
11 0.125 0.5223 0. 0471 0. 0304
12 0.137 0.5326 0. 0438 0. 0066
13 0. 145 0.5373 0. 0321 0. 0361
14 0.155 0.6843 0. 0448 0.0276
15 0.196 0.5563.  0.0275 0.0146

Table 2. Correlation Matrix and Inverse Cor-
. relation Matrix

1 0. 8609 —0.3311 —0.0124
1 0. 0265 —0.8574
1 —0.0794
1
14.330 4. 867 3.933 —8.586
5.455 1.495 0. 355
2.093 —2.140
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Table 3. Comparison between k-values obtai-
ned by Experiments and those by
Regression equaion

K—VALVE
%aomple Experi:nent Regr%srsxon l&;{_{{; in%
1 0.021 0. 024 12.5
2 0.035 0. 035 0.
3 0.038 0.035 8.6
4 0.053 0. 046 15.2
5 0.070 0.093 24.7
6 0.077 0. 093 6.1
7 0.077 0. 090 14.4
8 0.077 0. 090 14.4
9 0. 086 0.079 8.9
10 0. 100 0.120 18.0
11 0.125 0. 125 0.
12 0.137 1.102 34.3
13 0. 145 0.138 5.1
14 0. 155 0.185 16.2
15 0.196 0.148 66.1
Avg. 16.2
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Table 4. Threshold Velocity for :Mariner type

(520ft)
Bloc. coeff, 0.624
Draft Light
Waves Irregular
A/L, h/n Severe Sea Stste 7

Ship speed(knots)

Location where the

threshold velocity
is evaluated

Threshold velocity(ft/sec)

10.0

0.10L aft. of FP
12.0

Table 5. Comparison of Prediction and Observed Probability and Numher of Slams(Mariner)

Sea state

Mild 7« Moderate 7 — Severe 7
‘Wind velocity(knots) 35 — 39 — 41
Wind durationChours) 23.5 27.5 — 32.5
Signifcant wave height(ft) 23.4 « 31.2 — 35.0
Course angle(degrees) 0] 0 25 .45 0 (]
Ship speed(knost) — 10
Loading condition Light Light Light Light Moderate Light
Draft at Station 2 (ft) 17.1 17.1 17.1 17.1 23.7 17.1
R’ (ft5) 276 505 439 314 492 605
Ry (ft?/sec?) 145 238 207 145 208 305
Probability of slams per cycle of wave encounter
Predicted 0.128 0. 306 0. 256 0. 146 0. 160 0. 385
Observed 0.138 0. 333 0.298 0.152 0.198 0.414
Number of slams in a 30 minute operation
Predicted 27 60 50 29 30 78
Observed 28 66 57 29 40 84
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