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On the slamming analysis of ship design the data for the impact pressure acted on the forward
bottom of a ship are needed. Furthermore impact pressure is given by the function of both the hull
form coefficient and relative velocity.

In this papper, a simplified method to estimate hull form coefficient by perso..al computer (p.c.) is
studied. This numerical analysis was applied to the model of the Mariner type, and then the result by
the p.c. was compared with that by IBM 7090 computer.

Main results obtained are as follows: )

1. The result by the developed p.c. method had fairly good agreement with that by conventional

large computer (IBM 7090) within 2% error.

2. This developed method by p.c. may be applied to the initial estimation of the K-value because of

the close agreement between the ship lines by the results of p.c. and that of input.

721 & & H r : Distance from origin in {-plane
S : Sectional area of form

a1, a3, a5 : Coefficients of the transformation of the % : Scale ratio in conformal mapping

circle in the ¢-plane, Real number Z : Complex variable Z=x+iy B
b : Half beam (width) of profile a : A paramenter, a=2u/b
F, : Froude number, v/ gl o : Dimensionless area ratio, o=S5/2bH
H : Ship draft (depth) of profile 7 : Dimensionless moment of inertia parameter,
I : Moment of inertia about x-axis n=I/bH3
K : Constant depending upon section shafe and ¢ :Complex variable, {=ref®

associated with impact pressure 9 : Angle in polar coordinate system in {-plane
K, : Nondimensional K-value p : Density of water
P : Slamming impact pressure 8 : Constant
# : Relative velocity between wave and ship bow A : Dimensionless ratio, A=H/b

at instant of impact
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Fig. 1. Pressure on the keel plate as a function of
impact velocity.
(Mariner, station 2, light draft, ship speed
10 knots moderate sea state 7)
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Fig.2. Mapping of straight-framed section.
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Table 1. K-Value and coefficient a,, as, as

Saquno’ile K~Value a; a3 as
1 0.021 -0.0690 0. 0899 0.0117
2 0.035 —0.0482 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. 4840 0.0382 0. 0092
6 0.077 0.4693 Q. 0644 0. 0022
7 0. 077 0. 4507 0. 0660 0. 0166
8 0. 077 0. 4507 0. 0660 0.0166
9 0.076 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 (. 0321 0.0361
14 0.155 0.6843 0.0118 0. 0276
15 0.196 0.5563 0.0275 0.0146
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Table 2. Principal dimensions

Length over all 563/7-3/4"

Length between perpendiculars 528/-0"
Length for calcultions 5207-0”
Breadth molded 76'-0"
Depth, molded, To main deck at side

(Sta.5) 44'-6"
Draft, molded, To designed waterline

(DWL) 27-0"
Draft to load waterline (LWL) 29-107

Displacement Molded Salt water-27'DWL
18,674 Tons
Displacement, Loaded, Salt Water-29’-10"LWL
21,003 Tons
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Fig.4. Mapping of bottom portion (below 1/10 of design draft) of station F.P-5 of Mariner.

Table 3. Input data H:2.9750 $:0.2975
ST. B X, X, X3 Xy Xs Xe X7 Xs Xq X10 Xn
F.P. 2.72 2.59 2.43 2.20 2.00 1.74 1.44 1.15 0.79 0.43 0
1/2 4.17 3.94 3.68 3.38 3.08 2.69 2.30 1.87 1.31 0.76 0
1 6.20 5.91 5.61 5.25 4.86 4.40 3.84 3.18 2.26 1.15 0
2 12.14 11.65 11.02 10.33 9.51 8.63 7.58 6. 40 5.15 3.94 2.33
3 22.08 21.42 20.60 19.72 18.70 17.62 16.34 14. 8 13.16 11.58 9.15




Table 4. Output data

8§ OB OEeH 2 M

ST, a as as u K
F.P. —0. 080799 0.122361 0.031173 2.538420 0. 027287
1/2 0. 169908 0.116340 0. 016359 3.198680 0. 043682
1 0. 380657 0. 082085 —0. 000251 4.239830 0. 063807
2 0. 629937 0. 049339 0. 006303 7.201680 0.127842
3 0. 761522 0.011801 0. 009997 12. 381400 0. 188209
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Fig.5. Remapping of bottom portion (below H/10).
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Fig. 6. Calculated K-value
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