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Abstract — Ships operating in littoral sea are likely to be subjected to accidental load such as stranding. Once
she has damage on the hull structure, her ultimate strength will be reduced. This paper 1s to investigate the effect
of the stranding damage on ultimate strength of ship structure by using a series of collapse tests. For the exper-
iment, 720 mm x720 mm in section and 900 mm in length of five box-girder models with stiffeners were pre-
pared. Of the five, one has no damage and four have an diamond shaped damage which represents the shape
of rock section in seabed. The damage size is different between models. Among the damaged models, the dam-
ages of 3 of them were made by cutting the plate and one by pressing to represent stranding damage. Exper-
iments were carried out under pure bending load and the applied load and displacements were recorded. The
ultimate strength is reduced as the damage size increases, as expected. The largest damaged model has the dam-
age size of 30% of breadth and its ultimate strength is reduced by 21% than that of no damaged one. The
pressed one has lower ultimate strength than cut one. This might be due to the fact that the plate around the
pressed damage area effect negatively on the ultimate strength.
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Fig. 1. Four point bending collapse test.
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Fig. 2. Drawing for specimen and test jigs.
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Fig. 3. Dimension of no damage model.
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Fig. 4. Location of stranding damage.
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Table 1. Specimens for ultimate strength test

Specimen  Type of damage Damage size (mm)  Remark
ND-1 no damage - MST-3
SR-1 cutting 72
SR-2 cutting 144
SR-3 cutting 216
SR-4 pressing 144
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(a) SR-2 specimen with cut damage

Fig. 5. Type of damage - cut and pressed damage.

(b) SR-4 specimen with pressed damage



(a) A reference point (dotted circle)

Fig. 6. Measurement for initial deformation.

Table 2. Measured initial deformation of SR-1

(unit: mm)
y X 0 90 180 270 360 450 540
0 516 576 508 442 416 470 538
90 482 407 395 38 400 430 4.60
180 4.65 463 609 601 738 692 431
270 382 320 310 @ 297 335 382
360 414 236 079 098  0.00f 155 3.99
450 430 336 3.00 306 327 375 430
540 531 508 529 502 515 532 533

Table 3. Measured initial deformation of SR-2

(unit; mm)
g X0 9 180 270 360 450 540
0 469 28 355 485 279 337 425
90 423 305 251 238 246 279 380
180 399 394 270 000 534 551 268
270 356 289 219 L 1.25 1.50  0.98
360 3.65 320 225 447 -1.17  -1.06 115
450 3.63 250 298  3.69 1.55 170 1.05
540 408 349 371 466 200 214 148

Table 4. Measured initial deformation of SR-3

(unit: mm)
g ) 90 180 270 360 450 540
0 465 298 440 390 294 315 398
90 372 340 280 248 250 276 295
180 371 290 152 € 140 180 2.85
270 332 311 @ 2 L 2 195 2.8
360 342 312 234 @ 245 284 208
450 295 262 224 178 160 153 152
s40  3.10 150 052 330 055 0.00%x 1.60
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(b) Origin and measurement point
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Fig. 7. Location of LVDT and strain gage.

Fig. 8. Overview of test set-up.
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Table 5. Result summary for ultimate strength

Experiment

Closed form solutions (ton-m)

. Remark
Specimen Mu (ton-m) disp. (mm) Vasta Frieze & Lin Paik & Mansour emarks
ND-1 579 18.6 498 585 63.5
SR-1 49.51 18.02 - - - cut
SR-2 45,65 23.53 - - - cut
SR-3 45.57 17.71 - - - cut
SR-4 37.92 14.65 - - - pressed
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Fig. 9. Bending moment - displacement curves.
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Fig. 10. Buckling damages after test.
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