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Ship's bottom slamming has been studied by many researchers for a very long time, But still some ships suffer structure
damages caused by the bottom slamming impacts, This paper presents a practical computation method of the design impact

pressure due to ship's bow bottom slamming, Large heave and pitch motions of a rigid hull ship are simulated by the nonlinear
strip method in time domain and the relative colliding velocity between the bow bottom and the water surface is calculated using
the simulated ship motions, The bottom slamming impact pressure is calculated as a product of the relative colliding velocity
squared and the bottom slamming pressure coefficient that is obtained by modification of the SNAME pressure coefficients based
on Ochi's slamming experiments, Not only the bottom slamming pressures but also the required bottom plate thicknesses are
calculated and compared with those of the classification society rules, The comparisons show good agreements and it is

confirmed that
impacts,

the present method is practically very useful for the bottom structure design against ship's bow bottom slamming

Keywords : Bow bottom slamming(A4=5 M| &2H2), Design impact pressure(A7| S22, Nonlinear strip method(H XS AE
), Slamming pressure coefficient(E2HA LEAIL), Plate thickness(2[E S=74)), Classification society rules(MZ&is|
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(2) Pitch displacement
Fig. 1 Heave and pitch displacements of S175
container ship(ballast condition, #,=0.1925,
=180°, L,/L=1.0, H,=8.179 m)
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Fig. 2 Bottom slamming pressure coefficient K
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Fig. 3 Bottom slamming impact pressure of S175 (1) 242 m container ship
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Table 1 Principal particulars of the selected ships for bottom slamming calculation
Ship no. (1) (2) (3) (4) (5) (6) (7)
Ship type Container | Container | Container | Container | QOil tanker |Bulk carrier|Bulk carrier
Length, Z(m) 242 226.7 224 189.7 302.15 275 165
Breadth, B(m) 32.2 32.2 32.2 23.8 44.20 45.9 23.8
Depth, D(m) 18.6 19.0 19.0 14.325 24.5 247 13.5
Full load mean draft, 7(m) 1.7 11.6 1.7 7.9 19.1 17.4 9.9
Design Froude number, 7, 0.245 0.2553 0.2404 0.2218 0.1465 0.1436 0.2087
Block coefficient, C, 0.6413 0.6549 0.6547 0.7442 0.8343 0.8528 0.7998
Displacement(ton) 23961.0 24997.2 26381.6 14549.8 92858.0 79622.3 13020.0
Ballast FP draft(m) 3.907 3.912 4.418 3.702 7.08 7.057 4.6
adfatfs AP draft(m) 7.159 8.021 8.176 5.232 10.15 8.221 4.61
conaition 1 c&(aft-,m) —10.147 | -10.114 | -9.431 —2.326 4.75 8.486 4.83
Pitch gyradius/Z 0.25" 0.25" 0.25" 0.25" 0.25" 0.25" 0.25"

" Assumed value
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Fig. 5 Bow bottom area of the selected ships for
bottom slamming calculation (unit: meter)
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Fig. 7 Comparison of design pressure and plate
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Fig. 13 Comparison of design pressure and plate
thickness for bottom slamming (No.7 ship)
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