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On the Grounding Damage of Ship Bottom Stiffened Platings
(Part II : Damage Prediction Formula)
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Abstract

The aim of the present study is to derive an empirical formula relating the absorbed
energy and the cutting length for longitudinally stiffened steel plates which are cut by a
wedge, idealizing the ship bottom stiffened platings in groundings. This study is based
on the test results and the investigations of some parameters affecting the cutting
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response, described in Part 1. By dimensionless analysis of the test results obtained in a
quasi-static loading condition, the energy absorbed while a longitudinally stiffened plate
is cut by a wedge is expressed as functions of the cutting length, the yield stress, the
equivalent plate thickness and the wedge angle. Also, the dynamic effects are
incorporated into the static formula such that the proposed formula can be applied to
the impact loading situations. The validity of the porposed formula is checked by
comparing with the results obtained by the other existing formulas or by the
drop-hammer tests.
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Table 1 Resuits of the dimensionless
analysis for test specimens
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Table 2 Variation of Cys as a function of
the wedge angle

20 | case teq C n Cis 28 | case Cis Mean | Var. [C.O.V.
T3-20 | 4420 | 1.781 |1.284 | 0.850 T3-20 | 0850
. IT377 5250 |1.228 |1.460 | 1.140 . 137 (1140
15" 75716 | 6497 | 1219 |1.424 | 0920 15" rsT16 | ogao | 1020 | 0028 | 0161
T5-9 | 7500 | 1.036 | 1555 | 1.190 T5-9 | 1.190
T3-16 | 4285 | 1.791 |1.310 | 1.010 T3-16 | 1010
T3-14 | 4678 | 1549 |1.389 | 1170 ‘ T3-14] 1.170
T3-10 | 5100 | 1.355 |1.453 | 1.190 T3-10| 1190
T3-6 | 5448 | 1.245 | 1469 | 1190 T3-6 | 1.190
T3-4 | 6008 | 0726 | 1647 | 1.060 T3-4 | 1.060
. |m5-15 {6493 [1579 |1.380 | 1.150 . |T5-15| 1150
% IT512 6873 | 1586 | 1378 | 1110 47 s 1110 | V28 0035 0150
T5-10 | 7525 | 1160 | 1513 | 1180 T5-10| 1180
T5-5 | 7976 | 1.066 | 1586 | 1350 T5.5 | 1.350
T5-4 | 8704 | 0915 |1624 | 1.270 T5-4 | 1.270
T7-7 19083 | 1513 |153 | 1530 T7-7 | 1,530
T7-6 |10.182 | 1450 | 1565 | 1640 T7-6 | 1.640
T3-17 | 4539 | 1.351 | 1425 | 1120 T3-17 | 1120
T3-11| 4669 | 1441 | 1467 | 1.400 T3-11] 1.400
T3-9 | 5117 | 1486 |1.489 | 1500 T3°9 | 1500
T35 | 5436 | 1404 |1521 | 1590 T35 | 1590
T3-3 5956 | 0981 | 1658 | 1.440 T3-3 | 1440
T5-18 | 6493 | 1502 | 1414 | 1.240 T5-18 | 1.240
T5-13 | 6873 | 1.392 | 1531 | 1510 T5-13| 1510
60° |[T5-7 7513 | 1.051 |1.629 | 1490 60° | T5-7 | 1490 |1537 |0.044 |0.137
T5-6 | 7976 | 1.089 | 1639 | 1480 T5-6 | 1.480
T5-3 | 8650 | 0990 | 1660 | 1.440 T5-3 | 1.440
T7-8 |10.115 | 2.035 | 1465 | 1.820 T7-8 | 1.820
T7-5 110172 | 1864 | 1532 | 1.840 T7-5 | 1.840
T7-4 10500 | 1694 | 1546 | 1820 T7-4 | 1820
T7-2 |11.192 | 1567 | 1567 | 1.770 T7-2 | 1770
T7-1 |13630 | 1379 | 1661 | 1.600 T7-1 | 1600
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Fig. 5 Comparison of the proposed formula
with the previous formulas and the
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Fig. 6 Comparison of the proposed formula
with the previous formulas and the
experimental results for t,q = 7.5 mm
and 20 = 15°
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Fig. 7 Comparison of the proposed formula
with the previous formulas and the
experimental results for t,, = 4.678
mm and 20 =

Fig. 9 Comparison of the proposed formula
with the previous formulas and the
experimental results for t,, = 4.669
mm and 20 = 60°
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Fig. 8 Comparison of the proposed formula
with the previous formulas and the
experimental results for t = 10.182
mm and 20 = 45°
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T ¥a3ty Alg g
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