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Abstract

The aim of the present paper is to clarify the damage characteristics for ship bottom s-
tiffened platings in grounding. For this purpose, a series of tests are performed. A rigid
wedge is quasi-statically pushed into the high tensile steel plates with two stiffeners. The
aspect ratio of plates(a/B) is in the range from 1.0 to 2.5 and the thickness of plates is in
the range from 3.4 to 7.0mm. Also other parameters, namely the shape of wedge tip,
wedge angle and property/direction of stiffeners are varied. The test is carried out using
the 100ton universal test machine. During the loading, both applied force and length of
cutting(penetration} resulting in the grounding force-penetration response are measured.
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Fig.1 Schematic view of test set-up
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(a) Sharp wedge (b) Round wedge
Fig.2 Shape of rigid wedge
Table 1 Parameters of wedge
Specimen | Wed.Angle( 28) | Radius(R)
o Type
No. ! ) (mm)

1 15 - Sharp wedge
2 45 - Sharp wedge
3 60 - Sharp wedge
4 45 15 Round wedge
5 L 45 30 Round wedge
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Table 2 Details of specimen and test result

Specimen a B b W/t

No. J (mm) (m) f (nm)
T3- 1 500.0 200.5 674 47.9 1.32
T3- 2 501.0 200.0 615 479 0.47
T3- 3 500.0 200.0 66.5 479 0.38
T3- 4 5015 199.0 63.0 479 085
T3- 5 500.0 2495 835 479 | 1.09
T3-6 500.0 250.0 83.0 479 08
T3~ 1 500.0 299.5 100.0 479 0.50
T3- 8 501.0 299.5 100.0 479 | 1.00
T3-9 4975 2995 99.0 4149 Q3R
T3-10 4990 300.5 100.0 479 0.29
T3-11 501.0 401.0 134.0 479 0.88
T3-12 500.5 400.0 133.0 419 0.35
T3-13 500.0 400.5 133.0 479 | 029
T3-14 500.5 400.0 133.0 479 091
T3-15 501.5 500.5 1675 479 1.03
T3-16 5015 501.5 167.5 479 1.12
T3-17 502.0 5005 168.4 479 1.32
T3-18 501.0 500.0 167.8 479 1.18
T3-19 4995 500.5 170.0 479 0.56
T3-20 500.5 4995 167.0 47.9 088
TH- 1 501.0 199.5 61.5 4.0 0.42
TS5- 2 498.0 200.5 67.5 10.2 19771 1559 | 395 335 4.0 0.74
T5-3 501.0 199.0 68.5 10.0 19771 1470 | 395 335 4.0 0.60
T5- 4 501.5 199.5 675 100 19771 1482 { 395 35 440 .40
T5-5 500.0 251.0 84.0 10.0 19771 1314 | 395 335 4.0 0.42
T5- 6 501.0 248.0 84.0 10.0 19771 1312 | 395 33.5 440 0.76
T5-17 500.0 3005 995 10.0 19771 1193 ) 395 335 4.0 1.00
T5- 8 502.0 300.0 100.5 10.0 19771 1193 | 395 335 4.0 0.46
T5-9 498.0 300.0 100.0 100 19771 1189 | 395 33.5 44.0 0.58
T5-10 498.0 301.0 99.0 10.0 19771 1196 | 395 33.5 44.0 0.84
T5-11 503.5 4015 1335 10.0 19771 1196 | 395 335 4.0 0.90

T5-12 502.5 399.5 1335
T5-13 501.0 399.5 1335
T5-14 500.0 499.5 167.5
T5-15 500.0 500.0 1675

100 1971 906 ) V5 ) 5| 40 | 070
98 19771 996 ( 395 ( 335 | 440 | 080
10.0 19771 946 | 395 | 335 | 440 | 122
10.0 19771 856 | 395 335 ! 440 162

T5-16 500.5 500.0 167.0 10.2 19771 858 | 395 | 335 | 4.0 120
T5-17 500.0 499.0 1670 10.0 3353 35 40§ 120
T5-18 499.5 500.5 167.5 10.0 395 ] 335 | 440 | 102
T5-19 4995 499.5 167.5 10.0 395 | 335 | 4.0 1.80
T5-20 500.0 500.0 - 10.0 395 | 335 | 440 | 030
T5-21 500.0 500.0 - 10.0 395 | 335 | 40 | 044
| T5-22 500.0 5000 | - - 395 1 335§ 440 | 004
T7-1 501.0 202.5 669 | 8.85 40.1 | 293 | 436 | 033
T7- 2 501.0 251.0 83.5 10.0 - 401 293 | 436 { 037
T7-3 499.0 300.5 99.0 10.0 401 | 293 | 436 | 067
T7- 4 499.0 301.0 100.0 10.1 40.1 | 293 { 436 | 071
Ti-5 500.5 401.5 1335 9.46 401 | 203 ) 436 | 053
T7- 6 501.0 402.0 133.0 9.59 401 | 293 | 436 | 054
T7- 17 599.5 500.0 168.0 9.86 . 4011 293 | 436 | 047
T7- 8 501.5 501.5i 168.5 897 J_‘19218 . 40.1 | 293 | 436 | 066
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Fig.3.a Tested plate specimen with two longitudinal
stiffeners

—

Fig.3.b Tested plate specimen with two transverse
stiffeners
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Fig.4.a General characteristics of damage behavior of
stiffened plates by sharp wedge

Fig.4.b Photo of a damaged plate by sharp wedge
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Fig.6.b Photo of a damaged plate by round wedge
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