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Application condition of bilge curved plate
as hard corner element in common
structural rules

HU Feng—liang', SUN An—lin', GAO Peng'
(China Classification Society, Beijing 100007, China)

Abstract: In general, in the calculation of the hull girder ultimate strength and the residual strength, the
bilge plate should be considered as a hard corner element in Common Structural Rules for Bulk Carriers and
Oil Tankers, but the specific conditions are not clear. In this paper, a bilge curved plate with typical geomet-
ric shape inside and outside the midship region was studied by means of the buckling capacity evaluation
method and the nonlinear buckling finite element analysis method. The brief conditions in which the bilge
plate can be regarded as a hard corner element in the calculation of hull girder ultimate strength and residual
strength required by common structural rule were obtained.
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Tab.1 Calculation of buckling capacity of curved plate as per CSR
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Tab.2 Alternative expressions for calculating the buckling capacity of

curved plate as per CSR
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Tab.3 Critical conditions for buckling of bilge

plate in midship region
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Fig.1 Critical curve of buckling for bilge plate in midship region
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Fig.2 Buckling critical curve of bilge plate outside midship region
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Tab.4 Structure properties of bilge plate in midship region for

five typical CSR ships
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Tab.5 Boundary conditions of bilge plate for finite element analysis
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Fig.4 Relationship between ultimate strength and

span of bilge plate panel in midship region
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Fig.6 Relationship between critical radius and thinkness

for bilge plate panel in midship region

S FEE S 13RO ) CSR LS 1A BE 750 25 2 JE S5 8400 ART32 A7 AR 38 1 2
L1561, , I RTE £,=16 mn BEEAHIF 0255, 21, > 16 mm B, 5 114 BROGAMHTHL & 15 0 A s 2
PRI T R =100, +900 4 /NI AR . K5 1R ITAS A5 HH G S 2 (8 15 S0 9 5 B A A
B AR DX H BT 6 P T AL ST 0 A 2 2 2 T SR 8 2k 75 e B A LA Y
R6 MMLEBIE R R AT E

Tab.6 Comparison of bilge critical radius in midship region for five CSR ships
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