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Buckling Collapse Strength of Chip Carrier under Longitudinal Bending (1st Report)
- Collapse test on 1/10-scale hull girder model under pure bendung -
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Summary

Buckling collapse test was carried out on 1/10-scale hull girder models of an existing
Chip Carrier applying pure bending load. Two models were provided with and without
carlings at the upper part of the side shell plating. The test results indicate that the buckling
collapse of the deck plating as a stiffened panel and the local buckling of the upper side shell
plating lead to the overall collapse of a hull girder under the sagging condition. Theoretical
analysis was performed on test models applying the Smith’s method, and it was confirmed

that the calculated results show similar characteristics with the measured results.
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(a) Existing ship

(b) Test models

Fig. 1 Modelling of cross-section
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DIHT, EOBRMET L—LAERD FiT7,

Table 1  Comparison of section properties
Ship/Model Type ]| Moment of Inertia | Neutral Axis

Actural Ship il 196 . 1015 mm¢ | 0.681 x 10 mm
(no carling)

Test Model | 535 10" mm* | 0.669 x 10° mm
(no carling)

Actural Ship || 199 . 1015 mm¢ | 0.686 x 10 mm
(with carling)

Test Model | 535 1011 mm* | 0.674 x 10° mm
(with carling)
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Fig. 2 Test specimen without carling
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Table 2  Mechanical properties of material Table 3  Chemical compositions of material
Material [| Y.P.(MPa) [ T.S.(MPa) [ EL. (%) [ Material [ C(%) [ Si(%) [ Mn(%) |
45K (L) 334 471 39.9 45K [ 010 | 0.10 | L.12
45K (C) 341 468 40.0 SPHC 0.04 | 0.02 0.25
SPHC (L) 232 329 484 P(%) | S(%) | Al(%) [ N(ppm) |
SPHC (C) 241 328 46.5 0.018 [ 0.002 [ 0.020 | 30
0.015 | 0.009 | 0.018 20
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Fig. 4 Test specimen with loading girders
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Fig. 5 Locations of strain and displace-

ment measurement

LTHENL MERENTVWS, £K 10 m OFPREE &8
4 JTHREL, BRBREERD 2 AIZAE 980 kN OME
Py X TTRXOHEZEREE, ¥ 7RELXHR
L7, FEBY, =HEITE K LEHAFTRGEREE
Bigic THEBE L

7235, AL TR DOBHMOIE I ANRIE—
BN ERD I &%, AREREVER L-BEShH
T 21T > TFORERL TV,
3.2 UFH, S LUEEDOMHMN

RRICBEL T, RRESBROEMEEGZ T =7 —
L, RBOA N =X L&A LT B, LEERT
ISR — OB L TCOTHREHBI L, e, R
BB OENMN %, EEEMHEAWTEHAILL, O
THY — VORI L UBHLOBNIEE L DT,

Fig. 6 Load-displacement relationships
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Fig. 7 Load-strain relationships mesured
on deck longitudinals
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Photo 1

Collapse of deck plating (Model
without carling)

(a) With carling (b) Without carling

Photo 2 Collapse of side shell plating
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Photo 3

Local collapse of deck girder
(Model with carling)
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REANTWA XS, FROSKEITERES B RA
LIzZ LiZhd enTa s, RYORBTBREORERE L
L CHATRBORENE X bNEA, FRGHTICEL T
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Fig. 8 Element representation of cross-
section
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Fig. 9 Average stress-average strain rela-
tionships of elements
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Fig. 10 Bending moment-curvature rela-
tionships of cross-section
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