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Abstract

After CSR is in effect, a matter of concern is how many to increase in terms of weight
due to apply it to the ship and what difference it is comparing between existing rule and
CSR rule. The concepts of CSR are to make the ship safer, more robust, and the design
requirement clearer. Furthermore it pursues longer life of ship in fatigue strength.
By reasons of those, most of requirements are stronger than before. Therefore many part
of ship should be reinforced and the weight of ship can be increased. Under those
circumstances, the builder should make an effort to define the CSR and to find the
methods. to manage well this situation. In this study, we performed 3D Cargo hold and
Fine—-mesh F.E analysis and deduced a conclusion and introduced new detail design.
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2-1. 3D—Cargo hold analysis model
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Fig. 2—-1-1 3D Cargo hold model!

2-2. Fine—mesh Model
Fine-mesh model 8] 22 28 &S0 OlAL
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Fig. 2-1-2 Openings in way of web frames
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2-3. Boundary Condition

XA 0 B&EE boundary condition 2 CSR
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Spring Constraints at Model Ends
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Fig. 2-3-1 Spring constraints at model ends

Table 2-3—-1 B/C at model ends

Translation Rnkaﬂ;
Location
[ o [ & [ wTs [

Aftend
(all longjtudinal RL - . - RL RL
elements)
Independent

Point aft end, see Figure Fix - - - Moo Myt

B213
Deck, inner bottom and

outer shell - Springs
Side, mmer skin and )
longitudinat bulkheads |~ - Springs
Fore End

Pore end
(all longitudinal RL - - - RL RL
elements) y

Independent point fore '
end, see Figure B2.13 ) N : N Mot Mocws

Deck, inner bottom and in,
outer shell - Springs

Side, inner skin and Spsi
longitudinal bulkieads - - prngs

2-4. Loading condition

Table 2-4-1 loading condition
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JTP B6 - Mid All
Tanks Abreast Full 7.890000
(0.6 Tse) :
TP BB Sigping TOSTie:
JTP B7 - Heavy i 1
Ballast Condition 9.400000 i
(Thb)
£
TP (Sgring) TT hoay botiost
JTP B8 - Harbour
Mid All Tanks Full 4.383333
(1/3 Tsc)
JTPEB Hortoun) T3 Toc
JTP B9 - Harbour
Diagonal Port (1/3 4.383333 r
Tsc) X
JPER pirton) V3T
JTP B11 - Harbour
Mid All Tanks
Abreast Empty 13.150000
{Tsc) -
JPBTI (Hatou) VT

2-5, Stress assessment

Fine-mesh analysis OlAd 20 & stress =
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Table 2-5-1 Max. permissible Membrane
stresses for fine mesh analysis

Element stress Yield utilization factor

Element not adjacent to weld }Ly =17 (S+D)
A =136 (S)

Where :

Ay yield utilization factor
=ko,, /235

o von—-mises stress calculated based on membrane stress at

vm

element’ s centroid

K higher strength steel factor (Mild : 1.0, HT : 0.78)

Load Case Draught (m) Loading Graphical Description
JTP B - Mid Port '
Tank Empty 11.835000
{0.9Tsc) y
TP Seecir) PO
JTP B3 - Mid All
Tanks Abreast 11.835000
Empty (0.9 Tsc) ¥ X
TP 3 ecging g
JTP B4 - Diagonal
Mid Port Tank Full 7.890000 L N
(0.6 Tsc) h !
B—
TP B4 {Smpiy TOSTE:
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(a) L.C BO3D5A-H1
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{c) L.C BO1D5A-H3,H4
Fig. 3-1 von—-mises stress at seagoing condition

(a) L.C BOB-H1
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(c) L.C B09-H3,H4
Fig.3~2 von—mises stress at harbour condition

Fine—mesh 842 ZUe= HH SIEXAH =

peak stress 8+= Table3-1 Ol A2| otLE

Table 3-1 Results of stress and evaluation for
region around holes

Seagoing (unit : N/mm”2)
Stress | Permissible | Required
Model L/c
level stress thickness
H1 B3D5A 543 13.5mm
H2 BO7 353 512.18(HT) | 12.5mm
H3 BO1D5A 444 13.0mm
H4 BO1D5A 304 399.5 12.5mm
Harbour ( unit : N/mm™2)
Stress Permissible | Required
Model L/C
level stress thickness
Hi1 B08 502 15.5mm
H2 BO8 241 409.74(HT) 12.5mm
H3 B09 393 13.0mm
H4 809 240 319.6 12.5mm
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(b) L.C BO8
Fig.3-3 von—-mises stress

No.3 stringer &%2] Hole &l fine—-mesh &1,
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Table 3-2 Results of stress and evaluation for
around hole

Seagoing (unit : N/mm"2)

Model! L/C Stress level | Permissible Required

stress thickness

H1 B3D5A 543 13.5mm

512.18

Modified BO8 504.5 13.0mm

Harbour

H1 BOS 502 15.5mm

409.74

Modified BO8 469 14.5mm
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