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Common Structural Rules for Bulk Carriers
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Common Structural Rules for Bulk Carriers
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Common Structural Rules for Bulk Carriers

11 1 1

1.
1.1
1.1.1
IACS PR No0.29
1.1.2
(L) 90m
1.1.3
e L<350m
e L/B>5
e B/D<25
« Cy =06
1.1.4
3 1
1.1.5
[1.1.4]

IACS

, 2006

4

1

(hybrid)
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11 1 1

Common Structural Rules for Bulk Carriers

1.1.6

1.1.7

1.2

1.2.1

(pedestal),

1.2.2

1.2.3

1.3

1.3.1

2.1

211

B

(shroud)

2007



Common Structural Rules for Bulk Carriers

11

. (flare)

2.1.3

214

2.2

221

(1) [2.3]

—g
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11 1 1

Common Structural Rules for Bulk Carriers

2.3
2.3.1
2
2:
9 3
9 4
9 5
9 6
10 1
10 2
10 3
3.
3.1 BC-A, BC-B BC-C
3.1.1
[1.1.2] , (L) 150m
3.1.2
a) BC-A :BC-B 1.0 t/m’
b) BC-B: BC-C 1.0 t/m’
¢) BC-C: 1.0 t/m’
3.1.3
o (tm)) : 3.0 /m? BC-A BC-B
4 7 [21] )
e (MoMP):4 7 [33]
o ): BC-A 4 7 [21] )
4 KR™ 2007



Common Structural Rules for Bulk Carriers 11 1
3.2 GRAB [X]
3.2.1
[3.1.2] BC-A BC-B GRABI[X]

12 1 GRABI[X] X
20 GRABI[X]
3.3 CSR
3.3.1

) CSR

KR™ 2007



Common Structural Rules for Bulk Carriers

1.1

1.1.1
(2]

1.1.2

1.1.3

1.1.4

1.2

1.2.1

13

12
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11 1 2 Common Structural Rules for Bulk Carriers

2.1

211

.11 2 [14] )

2.1.2
[2.1.1] ,

-([3] )

2.2

2.2.1
[2.1]

-
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Common Structural Rules for Bulk Carriers

11

M

M

()

10

1

[11]
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11 1

Common Structural Rules for Bulk Carriers

3.1

3.1.1

3.2

3.2.1

3.2.2

3.2.3

(7

2007



Common Structural Rules for Bulk Carriers

1.1

111

1.2

1.2.1

1.3

1.3.1

1.4

14.1

1.5

1.5.1

25
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11 1 3 Common Structural Rules for Bulk Carriers

1.6

1.6.1

2.1

2.1.1
[2.2] [2.6]

2.2

221

2.2.2

2.2.3

2.3

2.3.1

, SOLAS ,

-
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Common Structural Rules for Bulk Carriers

11

2.4

241

2.5

2.5.1

(SOLASII-1  3-6 )

2.6

2.6.1

3.1

3.1.1

IMO

. (SOLAS)
. (ILLC)

3.2

3.2.1
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Common Structural Rules for Bulk Carriers

4.1

4.1.1

4.2

4.2.1

51

5.1.1

11

2007



Common Structural Rules for Bulk Carriers 11 1
4
1.
1.1
1.1.1
1:
m2
A
1 cm?
B ([2] ) m
C -
D ([2] ) m
E N/m?
F kN
2 m*
1
1 2 cm?
L ([2] ) m
M kN.m
0 kN
S 1 m
T ([2] ) m
V knot
Z m
a m/s?
m
b
1 mm
g ([2] ) m/s’
m
h
1 mm
k ([2] ) -
/ 1 / m
m t
n -
KR™ 2007




11 1 4 Common Structural Rules for Bulk Carriers

p kN/m?
. mm
m

s m
t mm
w 1 cm’
x ([4] ) m
y ([4] ) m
z ([4] ) m
7 -
o / mm
Z deg
& (Weibull) -
P t/m’
o N/mm?
T N/mm?

2.

2.1

2.1.1

L : [3.1] (m)

Ly @ [32] (m)

Lgp : s

(m)

FP, . Lo , Lo

APy, . Lo

B : [3.4] (m)

D : [3.5] (m)

T : [3.6] (m)

Ts : (m) (1 1 [11.6] )

Tg 47 [2.21] (m)

Tic : (m)

A : T (tonnes , p =1.025 t/m’)

-
2 KR 2007




Common Structural Rules for Bulk Carriers

Cp
B A
® 1.025LBT
vV (knots)
X,z XY Z (m)
2.2
2.2.1
E (N/mm?)
E =2.06 x 10° N/mm’
E =1.95 x 10° N/mm*
E =7.0 x 10° N/mm’
Ren (N/mm?)
k :3 1 [22]
v (Poisson’s ratio) 0.3
Ry (N/mm?)
Ry (N/mm?) 235/k N/mm?®
2.3
2.3.1
g (9.81 m/s?)
P (1.025 t/m?)
yo) (tm?)
Pc (t/m’)
C ;
(::10.75—(300_le'5 90 <L <300 m
100
C=10.75 : 300<L<350m
h ( ) (m)
Zrop (m)
Le (m)
Mgw (kN.m)
Msw = Mgw,n
Msw = Mgwss
KR™ 2007



11 1 4 Common Structural Rules for Bulk Carriers

Mwy : (kN.m)
Mwv = Mwv,n
Mwv = Mwv.,s

Myy : (kN.m)

Osw : (kN)

Owy : (kN)

Py : (kN/m?)

pw : (kN/m?)

Dsk Pwr - (kN/m?)

ox : (N/mm?)

ay ay, az; X, Y 4 (m/sz)

Tk : (s)

0 : (deg)

T, : (s)

D : (deg)

k. : (m)

GM : (m)

A : (m)

2.4

24.1

IZ . 2 (m4)
Zig, Zap - (m3)

2.4.2

by : (m)
tc : (mm)

h,, : 1 (mm)

Iy : 1 (mm)

—
4 KR 2007



Common Structural Rules for Bulk Carriers

11

(cm”)

2 (cm®)

3.1

3.1.1

96% ,97%

3.1.2

97%

3.1.3

3.2

3.2.1

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 3(1,a))

Ly
(m)

3.2.2

(mm)
(m)
(em?)
(em’)
2
2
(em’)
L
L
85%
96%

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 3(1,c))

(cm®)

(em®)

—g
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Common Structural Rules for Bulk Carriers

11 1 4
85% s
( )
[a]
8
o
1:
3.3 L
3.3.1
L (FE) 2 )
AE ZoF FE
| A ./
AR T b
J L/2 U L/2 .
¢ L >
2:
L (AE) L ( 2
)
3.3.2
0.5L
3.3.3
0.4L
KR~ 2007




Common Structural Rules for Bulk Carriers 11

3.4

3.4.1

3.5
3.5.1

(m)
3.6

3.6.1

3.7

3.7.1

., (ton)

3.8

3.8.1
p=1.025 t/m’ (ton)

3.9

3.9.1
Ref. ILLC, as amended (Resolution MSC. 143(77) Reg. 3(9))
1966 3

3.10

3.10.1
Ref- SOLAS Reg.ll-1/2 .5

—g
KR 2007



11 1 4 Common Structural Rules for Bulk Carriers

3.11

3.11.1

3.12

3.12.1
Ref. ILLC. As amended (Resolution MSC.143(77) Reg. 3(10,a))

(B) 4%

3.12.2

Ho 4 , ;
2 ,

3.13

3.13.1
Ref ILLC, as amended (Resolution MSC.143(77) Reg. 3(10,g))

3.14

3.14.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 3(10,i)

—
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Common Structural Rules for Bulk Carriers

11

3.15

3.15.1

3.16

3.16.1

3.17

3.18

3.18.1

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 33)

2

hs

(m)

L (m)

90 <L <125

03+0.012L

1.05+0.01 L

Ly =125

1.80

2.30

—g
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11 1 4 Common Structural Rules for Bulk Carriers

3.19 A B

3.19.1 A
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 27.1)
A

A 1966
3.19.2 B
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 27.5)
[3.19.1] A B
B 1966
3.19.3 B-60
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 27.9)
B_60 1966 “B” G‘A”
60% 100m
3.19.4 B-100
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 27.10)
B-100 1966 “B”
“A” 100% 100m B
3.20 1 2
3.20.1 1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 13)
1
[ ]
. 85% 0.25L;
3.20.2 2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 13)
2
10 KR™ 2007



Common Structural Rules for Bulk Carriers

11

> 2
4,
4.1
4.1.1
° , L
e X
o Y
o 7
Z A
Y‘\Q
g /
!
i
AE
4.1.2

X,y z

85%

85%

0.25L,,

0.25L,,

—g
KR 2007
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Common Structural Rules for Bulk Carriers

11

11

—g
KR 2007



Common Structural Rules for Bulk Carriers 1 2 1

1 (Subdivision arrangement)
1.
1.1
1.1.1
[1.1.2] ,
[ ]
[ ]
o L
(electrical
propulsion plant)
1.1.2
(subdivision regulations) , ,
1
1:
(m) W
90<L<105 4 5
105<L <120 5 6
120<L <145 6 7
145<L <165 7 8
165 <L <190 8 9
L >190
@)
2.
2.1
2.1.1
Ref. SOLAS Ch. II-1, Part B, Reg. 11
(FPL)
(LLL) 5% 10m (L|_|_) 8%

~
KR 2007 1



11 2 1 Common Structural Rules for Bulk Carriers

2.1.2
Ref. SOLAS Ch. II-1, Part B, Reg. 11

, [2.1.1]
(m)

. (L)  1.5% ,

2.1.3
Ref. SOLAS Ch. II-1, Part B, Reg. 11

[2.1.1] [2.1.2] (step) (recesse)
3. ,
3.1

3.1.1
Ref. SOLAS Ch. II-1, Part B, Reg. 11

3.1.2
Ref. SOLAS Ch. II-1, Part B, Reg. 11

4.1

4.1.1

5.1

51.1

-
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Common Structural Rules for Bulk Carriers

6.
6.1

6.1.1
Ref. SOLAS Ch. I1-1, Part B-1, Reg. 25-9 and IMO Res. A.684(17) — Part B

6.1.2
(subdivision deck) , ;
6.1.3
6.1.4
6.1.5
[6.2] [6.3]

—g
KR 2007



11 2 Common Structural Rules for Bulk Carriers
2 X @)
X X X
) (4) (5) 4) (5) (4) (5)
/
1
@ X
X
) 4) (5)
( )
oy
2
3) 150m A B
(4)
(5)
4 KR 2007




Common Structural Rules for Bulk Carriers

11

6.2

6.2.1
Ref. SOLAS Ch. 11-1, Part B-1, Reg. 25-9

6.2.2
Ref. SOLAS Ch. 1I-1, Part B-1, Reg. 25-9

(access hatch cover)

6.2.3
Ref. SOLAS Ch. II-1, Part B-1, Reg. 25-9

6.2.4
Ref. SOLAS Ch. 11-1, Part B-1, Reg. 25-9

—g
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11 2 1

Common Structural Rules for Bulk Carriers

6.3

6.3.1

(positive righting lever curve)

6.3.2
Ref. SOLAS Ch. 1I-1, Part B-1, Reg. 25-9

6.3.3
Ref. SOLAS Ch. 1I-1, Part B-1, Reg. 25-9

6.3.4
Ref. SOLAS Ch. 1I-1, Part B-1, Reg. 25-9

2007



Common Structural Rules for Bulk Carriers

2 (Compartment arrangement)

1.1

111

1.2 A

1.2.1
Ref. SOLAS Ch. 11-2, Part A, Reg. 3.31
A

. 375KW )

2.1

211

2.1.2

2mm, 1mm

2.1.3

—g
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11 2 2

Common Structural Rules for Bulk Carriers

2.1.4

3.
3.1

3.1.1
Ref. SOLAS Ch. I1-1, Part B, Reg. 12-1

3.1.2
Ref. SOLAS Ch. II-1, Part B, Reg. 12-1

3.1.3
Ref. SOLAS Ch. II-1, Part B, Reg. 12-1

3.14
Ref. SOLAS Ch. I1-1, Part B, Reg. 12-1

4.1

4.1.1

(6]

. [3.1]

2007



Common Structural Rules for Bulk Carriers 11

5.
51

51.1
Ref. ILLC, as amended (Resolution MSC. 143(77) Reg. 39(1))

(Fp)

Fy = (6075(Ly,/100) — 1875(L,/100)? + 200(L,/100)°) X (2,08 + 0,609C; — 1,603C,s — 0,0129(L/Ty))

Fo : (mm)
T, : D; 85% (m)
D,

(B) 4%

At S L2 T, (m?)

5.1.2

Ref. ILLC, as amended (Resolution MSC. 143(77) Reg. 39(2))

[5.1.1] ,
15%

0.07L

5.1.3
Ref. ILLC, as amended (Resolution MSC. 143(77) Reg. 39(3))
[5.1.1] [5.1.2]

—g
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11 2 2 Common Structural Rules for Bulk Carriers

5.14
Ref. ILLC, as amended (Resolution MSC. 143(77) Reg. 39(4, a))
0.15L 0.07L
, 0.07L 1/2
5.1.5
Ref. ILLC, as amended (Resolution MSC. 143(77) Reg. 39(4, b))
12 ,
a) 0.15L ,
0.15L
( 1 ) 1 1 ht hb
, hy hp
045L )’
= z[_j 2,
Xp

Zy . 1

Zi : 1

hf : 1/2
b) 0.15L , 0.07L

( 2
)

—
4 KR 2007



Common Structural Rules for Bulk Carriers

F.P.

1: 0.15L

2 0.15L

6.1

6.1.1

7.

7.1

7.1.1
Ref. SOLAS Ch. II-1, Part B, Reg. 19.1

KR 2007



11 2 2

Common Structural Rules for Bulk Carriers

8.
8.1

8.1.1
Ref. SOLAS Ch. 11-2, Part B, Reg. 4.2

8.1.2
Ref. SOLAS Ch. 1I-2, Part B, Reg. 4.2

60

8.1.3
Ref. SOLAS Ch. 11-2, Part B, Reg. 4.2

8.14

2007



Common Structural Rules for Bulk Carriers

11

3 (Access arrangement)
1.

1.1

1.1.1
Ref. SOLAS Reg.1-1/3-6 2.1(Resolution MSC.151(78))

[1.3] [2]

1.1.2
Ref. SOLAS Reg.1-1/3-6 2.1(Resolution MSC.151(78))

» [2]

1.1.3
Ref. SOLAS Reg.1-1/3-6 .2.1(Resolution MSC.151(78))

1.2 ) )

1.2.1
Ref. SOLAS Reg.l1-1/3-6 .3.1(Resolution MSC.151(78)) and IACS Ul SC 191

1.2.2
Ref. SOLAS Reg.1-1/3-6 .3.2(Resolution MSC.151(78))

35m 2
35m 1

—g
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11 2 3 Common Structural Rules for Bulk Carriers

1.2.3
Ref. SOLAS Reg.l1-1/3-6 .3.2(Resolution MSC.151(78))
2
, 1
1 1
1.3
1.3.1
Ref. SOLAS Reg.l1-1/3-6 .5.1(Resolution MSC.151(78)) and IACS Ul SC 191
100mm 600mm
X 800mm
) , 100m
600mm x 600mm 300mm 600mm x 800mm
900mm
1.3.2
Ref. SOLAS Reg.l1-1/3-6 .5.2(Resolution MSC.151(78)) and IACS Ul SC 191
, 300mm
600mm x 800mm ,
600mm
, 300mm 600mm
X 800mm 600mm 600mm
850mm 620mm x 850mm ( 1 )
_ R310 R310
E—— ﬁ

850

-
KR 2007



Common Structural Rules for Bulk Carriers

2.

2.1

Ref. IMO Technical Provisions, 2(Resolution MSC.158(78))
IMO Technical Provisions, 2(Resolution MSC.158(78))

2.1.1 (rung)
(rung)
2.1.2 (tread)
(tread)
2.13 (flight of a ladder)
(flignt of a ladder)
214 (stringer)
(stringer) ,
1) (frame),
2) , /
5m
600mm
(grid cover)
2.15 (vertical ladder)
(vertical ladder) 70° 90° ,
20
2.1.6 (overhead obstruction)
(overhead obstruction)
2.1.7 (distance below deck head)
(distance below deck head)
2.1.8 (cross deck)
(cross deck)
KR~ 2007



11 2 3 Common Structural Rules for Bulk Carriers

2.2
2.2.1
Ref. IMO Technical Provisions, 3.1 & 3.2(Resolution MSC.158(78))
[2.7] [2.13]
2.2.2
Ref. IMO Technical Provisions, 3.3(Resolution MSC.158(78) and IACS Ul SC191)
(elevated passageway) , 600mm
450mm
5° . 1000mm
500mm : . (stanchion)  3m
223

Ref. IMO Technical Provisions, 3.4(Resolution MSC.158(78))

(rung)
; (rung) 150mm

600mm , (platform
landing)
2.3
231
Ref. IMO Technical Provisions, 3.5(Resolution MSC.158(78))

70°
750mm . 600mm
(resting platform) 6m

-
4 KR 2007



Common Structural Rules for Bulk Carriers 11 2 3

2.3.2
Ref. IMO Technical Provisions, 3.6(Resolution MSC.158(78))
400mm . (tread)
200mm 300mm . 22mm x 22mm
2 1
2.33

Ref. IMO Technical Provisions, 3.7(Resolution MSC.158(78))

2.4

2.4.1 ,
Ref. IMO Technical Provisions, 3.10(Resolution MSC.158(78))

) , 600mm x 600mm

900mm

2.4.2
Ref. IMO Technical Provisions, 3.11(Resolution MSC.158(78))

’ 600mm x 800mm ,
600mm

2.5

25.1
Ref. IMO Technical Provisions, 3.13.1 & 3.13.2(Resolution MSC.158(78))

a) 6m ,

—g
KR 2007



11 2 3 Common Structural Rules for Bulk Carriers

b) 6m ,
2.5m 6m ,

2.5m

252
Ref. IMO Technical Provisions, 3.13.2(Resolution MSC.158(78))

6m )

2.5m ,

2.5.3
Ref. IMO Technical Provisions, 3.13.3(Resolution MSC.158(78))

6m ,
2.5m )
2.5m ) ;
254
Ref. IMO Technical Provisions, 3.13.4(Resolution MSC.158(78))
[2.5.3] , ,
. 6m
255
Ref. IMO Technical Provisions, 3.13.5(Resolution MSC.158(78))
[2.5.4] : 2.5m
(flight) 9m , 6m

2.5m

-
6 KR 2007



Common Structural Rules for Bulk Carriers

11

2.5.6
Ref. IMO Technical Provisions, 3.13.6(Resolution MSC.158(78))

2.5m ,

257
Ref. IMO Technical Provisions, 3.13.7(Resolution MSC.158(78))

2.6

2.6.1
Ref. IMO Technical Provisions, 3.14(Resolution MSC.158(78))

2.5m ,
1.6m — 3.0m

2.7

271
Ref. IMO Technical Provisions, Tab 2, 1.1(Resolution MSC.158(78))

1.6m 3.0m
2.7.2
Ref. IMO Technical Provisions, Tab 2, 1.2(Resolution MSC.158(78))
1.6m 3.0m
[2.7.1]
2.7.3

Ref. IMO Technical Provisions, Tab 2, 1.3(Resolution MSC.158(78))

6m

, 2.5m

—g
KR 2007



11 2 3 Common Structural Rules for Bulk Carriers

2.7.4
Ref. IMO Technical Provisions, Tab 2, 1.4(Resolution MSC.158(78))

: (

275
Ref. IMO Technical Provisions, Tab 2, 1.5(Resolution MSC.158(78))

) 17m ,

2.8

2.8.1
Ref. IMO Technical Provisions, Tab 2, 2.8 & Tab 1, 2.1(Resolution MSC.158(78))

) 1.6m
3.0m ,

b) 6m
c)
2.9

29.1
Ref. IMO Technical Provisions, Tab 2, 1.6(Resolution MSC.158(78))

25% . ,

2.9.2
Ref. IMO Technical Provisions, Tab 2, 1.7(Resolution MSC.158(78))

-
8 KR 2007



Common Structural Rules for Bulk Carriers 11 2
2.9.3
Ref. IMO Technical Provisions, Tab 2, 1.8(Resolution MSC.158(78))
[2.9.1]
294
Ref. IMO Technical Provisions, Tab 2, 1.9(Resolution MSC.158(78))
300mm

2.9.5
Ref. IMO Technical Provisions, Tab 2, 1.10(Resolution MSC.158(78))

2.10

2.10.1
Ref. IMO Technical Provisions, Tab 2, 1.11(Resolution MSC.158(78))

2.11

2.11.1
Ref. IMO Technical Provisions, Tab 2, 2.1(Resolution MSC.158(78))

6m 1
1.6m 3.0m

2.11.2
Ref. IMO Technical Provisions, Tab 2, 2.2(Resolution MSC.158(78))

600mm

Im

6m

—g
KR 2007



11 2 3 Common Structural Rules for Bulk Carriers

2.11.3
Ref. IMO Technical Provisions, Tab 2, 2.3(Resolution MSC.158(78))
(bay) 3
2.11.4
Ref. IMO Technical Provisions, Tab 2, 2.4(Resolution MSC.158(78))
6m ,
2.12
2.12.1
Ref. IMO Technical Provisions, Tab 2, 2.5(Resolution MSC.158(78) and IACS Ul SC191)
6m , 1
, 1.2m
1.6m
600mm
6m
2.12.2
Ref. IMO Technical Provisions, Tab 2, 2.6(Resolution MSC.158(78))
600mm
Im ,
/
2.12.3

Ref. IMO Technical Provisions, Tab 2, 2.7(Resolution MSC.158(78))

6m

-
10 KR 2007



Common Structural Rules for Bulk Carriers 11
2.13
2.13.1
Ref. IMO Technical Provisions, Tab 2, 2.9(Resolution MSC.158(78))
6m : ; )
2.13.2
Ref. IMO Technical Provisions, Tab 2, 2.9.1(Resolution MSC.158(78))
6m
2.13.3
Ref. IMO Technical Provisions, Tab 2, 2.9.2(Resolution MSC.158(78))
; 6m

3.1

3.1.1

3.1.2
2 1 [6]

m

4.1

4.1.1

4.1.2

—g
KR 2007
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Common Structural Rules for Bulk Carriers

11

11

—g
KR 2007



Common Structural Rules for Bulk Carriers

1.1

111

1.1.2

1.2

1.2.1

1.3

1.3.1

2.1

211

IACS UR W

—g
KR 2007



1 3 1

Common Structural Rules for Bulk Carriers

1:
(£ < 100 mm) Ry (N/mm?) R, (N/mm?)
A,B,D,E 235 400-520
AH32, DH32, EH32, FH32 315 440-570
AH36, DH36, EH36, FH36 355 490-630
AH40, DH40, EH40, FH40 390 510-660
2.1.2
2.1.3
1
2.1.4
(R.p) 235 N/mm’ , [2.2]
k
2.15
1
2.2 Kk
2.2.1
, k
(ReH) 2
(Rerr) 2 , k
390 N/mm? ,
2: k
R.;; (N/mm?) k
235 1.0
315 0.78
355 0.72
390 0.68
2 KR~ 2007



Common Structural Rules for Bulk Carriers

11

2.3
23.1
(class)
LI I
3 A AH
2.3.2
. II
, ( 4 1 411 E
( 4 1 411 C
III
233
, A
234
111
2.3.5
built gross thickness)
3: L1 [l
I II III
(mm) NSS HSS NSS HSS NSS HSS
t<15 A AH A AH A AH
15<t<20 A AH A AH B AH
20<t<25 A AH B AH D DH
25<t<30 A AH D DH D DH
30<t<35 B AH D DH E EH
35<t<40 B AH D DH E EH
40<t<50 D DH E EH E EH
( )
NSS:
HSS :

(As-

—g
KR 2007



11 3 1 Common Structural Rules for Bulk Carriers
4:
0.4L 0.4L
O 2 (secondary):
- 1
( ) I A/AH
} 1 )
_ (@]
© 1 (primary):
- ( )
- ( )
- ( ) II A/AH
- ( )
o (special):
_ 1, (6)
_ (1, (®)
- 6)
- ) ) 11
@ m |1 0.6
_ () @), (6) L )
- 0.15L ©)
- BC-A BC-B
(%)
- (5)
( )
() L  250m 0.4L E/EH
) 0.6L R
3) 150m II
4) L  250m 0.4L D/DH
(5) D/DH
(6) 0.4L E/EH 1 (single strake)
, 0.8+0.05L
1.8m .
@) BC-A BC-B ,
0.125¢
D/DH L

2007



Common Structural Rules for Bulk Carriers

11 3

2.3.6

2.3.7
[2.3.6] ,

2.3.8
0.4L )

2.3.9

(gutter bars)

2.3.10
“ )
2.3.11
E/EH
2.4
2.4.1
2.4.2

( 20°C )

2.4.3
Ip

. (Mean) :

20mm
[2.4.2]
[2.4.3]
(20 )

0.4L

(rolled product)

D/DH

[2.4.6]

tp

—g
KR 2007



Common Structural Rules for Bulk Carriers

o 1 (Average) :
. (Lowest) : 1
1
b
A9A 7 A=
AARF LT
ek
\ AT
)7/ SR
A7 \ N
A7 7 g R
‘/ 1' \k \‘
W7 '
JAN |FEB [MAR|APR |MAY |JUN | JUL |AUG |SEP |OCT |NOV |DEC
p=AALE
dAdAT HAHL®
1
244

(ballast water line: BWL)
@ .1 ) 5

[2.3]

2007



Common Structural Rules for Bulk Carriers

11 3

5:
0.4L 0.4L
02 (secondary):
i I I
ol (primary):
_ (O]
- (
I I
)
0 (special) :
- 2
- @ 11 I
- (3)
- 4
( )
(1
111 E/EH .
2) L  250m 0.4L E/EH
(3 B 70m 111
(4) D/DH
245
6, 7 8
55°C ,
2.4.6
E/EH FH (single strakes)
(m) 1.8m
b=0.05L+0.8

—g
KR 2007




11 3 1 Common Structural Rules for Bulk Carriers

6: |
(mm) -20/-25°C -26 /-35°C -36/-45°C -46 / -55°C
NSS HSS NSS HSS NSS HSS NSS HSS
t<10 A AH B AH D DH D DH
10<¢<15 B AH D DH D DH D DH
15<¢<20 B AH D DH D DH E EH
20<¢<25 D DH D DH D DH E EH
25<t<30 D DH D DH E EH E EH
30<1<35 D DH D DH E EH E EH
35<¢<45 D DH E EH E EH - FH
45<t<50 E EH E EH - FH - FH
( )
NSS: , HSS:
7: ]
(mm) -20/-25°C -26 /-35°C -36 /-45°C -46 [ -55°C
NSS HSS NSS HSS NSS HSS NSS HSS
t<10 B AH D DH D DH E EH
10<¢<20 D DH D DH E EH E EH
20<¢<30 D DH E EH E EH - FH
30<¢<40 E EH E EH - FH - FH
40<t<45 E EH - FH - FH - -
45<t<50 E EH - FH - FH - -
( )
NSS: , HSS:
8: ]
(mm) -20/-25°C -26 /-35°C -36/-45°C -46 / -55°C
NSS HSS NSS HSS NSS HSS NSS HSS
t<10 D DH D DH E EH E EH
10<¢<20 D DH E EH E EH - FH
20<¢<25 E EH E EH - FH - FH
25<t<30 E EH E EH - FH - FH
30<¢<40 E EH - FH - FH - -
40<1<45 E EH - FH - FH - -
45<t<50 - FH - FH - - - -
( )
NSS: , HSS:

-
8 KR 2007



Common Structural Rules for Bulk Carriers

11

3.1

3.1.1

3.1.2

3.1.3

3.2

3.2.1
, (rolled bar)

3.3

3.3.1

1 5 (Ry) 400 N/mm® 440 N/mm’

3.3.2
(main plating)

>

3.3.3

C

C-Mn

—g
KR 2007



1 3

Common Structural Rules for Bulk Carriers

4.1

4.1.1

2 1 8 . Al-Mn 5000

Al-Mn-Si 6000

4.1.2

4.1.3

4.2

4.2.1

4.2.2

4.2.3

4.2.4

4.3

4.3.1

, (Young ) 70,000 N/mm’
0.33

(Extruded plating)

(Extruded plating) (Extrusions)

(5000 , o) HIl1
(6000 )

10

-
KR 2007



Common Structural Rules for Bulk Carriers

11

4.3.2
5000
H111

4.3.3
6000

4.4

44.1

235

k !
Rlim

r
Rlim

;0.2 =mR,0,
R;n = 772Rm

RpO.Z

R,

M, m 9

4.4.2

’
RITL

(as welded)

(as welded)

R}o.z (N/mm?),

(N/mm?)  70%

(N/mm’)
(N/mm?)

2007

11



11 3 1 Common Structural Rules for Bulk Carriers

9:
T 2
1 1
( (0] HI111 5000 )
R;)O.2 /Rp042 Rr’n /Rm
( (0] HI11 5000 )
(6000 )@ 202/ Rpo2 0.6
( )
1 , m 10
B
;,0‘2 : (N/mm?)
R, (N/mm?)
10: - B
(mm) B
6005A( ) T5 T6 t<6 0.45
t>6 0.40

6005A( ) T5 T6 0.50

6001( ) T6 0.53

6002( ) T6 0.45
5.
5.1
5.1.1

( )5 2 2 2 b 2

5.1.2
5.1.3

-
12 KR 2007



Common Structural Rules for Bulk Carriers

11

5.2 (Iron cast parts)

5.2.1

5.2.2
(Side scuttles)

—g
KR 2007

13



Common Structural Rules for Bulk Carriers

11

tas_built

tc

tg ross_offered
tg ross_required
tnet_offered

tnetﬁrequired

tvoluntary_addition

111

2.1

211

(mm)

(mm) 3 3

tc

tc

(closest half millimetre)

. te

(mm)

[3.1] [3.3]

tvoluntary_addition

(mm)

(mm)

(mm)

(mm)

2007



11 3 2 Common Structural Rules for Bulk Carriers

2.1.3

3.1

3.1.1
tg ross_required 3 3

tgross _required = tnet_ required + tC

3.1.2

tg ross_offered ’

tgross _offered = tas _built — tvoluntary _ addition

3.1.3

tnet_offered tC

tnet _offered — tgross _offered — tC = 1:as _built — tvoluntary _addition — tC

3.1.4
tc

(bulb profile) 3 6 L

0.5tc

3.2

3.2.1
5 1

0.5t¢

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

11

3.2.2
5 1

0.5tc

3.2.3
6 3

3.2.4
5 2

0.5t¢

3.2.5

tc

3.2.6

3.2.7 150m 1

6 4 150 m
tc

3.3

3.3.1
, 13

(global)

tc

0.5tc

0.5t

—g
KR 2007



Common Structural Rules for Bulk Carriers

3
e : [1.2] (mm)
ter, tex - 1 (mm)
treserve : 13 2 (mm)
treserve = 0.5
1.
1.1
1.1.1
5
1.2
1.2.1
t01 tCZ 1
tc (mm)
tc = Roundup0.5 (tor +tcn) + trecerve
5 tc
tc = Roundup, s (2te;) + treserve
ter 1
(
)’
. 2mm
1.2.2
, tc  0(zero)

—g
KR 2007



11 3 3 Common Structural Rules for Bulk Carriers

1:
te1 tco (Mm)
L>150 m
BC-A
BC-B
1 3m @ 2.0
@ 1.5
3m @ 1.7
12
@ 24 1.0
’ 52 2.6
3.0 1.5
)
1.8 1.0
(€]
2.2 12
2.0 12
2.0 12
, 3.7 2.4
© 1.7
1.0
@ 1.0
@ 0.7
0.7
(6)
, 0.7
’ ’ ’ ’ 0.5
0.5
( )
M
) 0.7mm
3)
)
. , 1/3
) 20°
(6)
(7 (normal) 0.5mm

—g
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Common Structural Rules for Bulk Carriers

11

1.1

111

v D

v ®

NEYRYA

v @

1)
@) 1
3
4)

1.1.2

1.2

1.2.1

1.2.2

—g
KR 2007




11 3 4 Common Structural Rules for Bulk Carriers

1.2.3

1.2.4

(entire) ;

2.1

211

2.1.2

2.1.3

2.2

2.2.1
108

2.2.2

2.2.3

108

2.3

2.3.1

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

2.4

24.1

2.4.2

2.4.3

3.1

3.1.1

3.1.2

2007



Common Structural Rules for Bulk Carriers

11

1.1

1.1.1
: , [1.2], [1.3]  [1.4]

1.1.2
[1.2]

1.1.3

1.14

1.2

1.2.1

[2]

1.2.2
SOALS 11-1/3-2 (SOLAS

) MO *
» , SOALS IMO

IMO A.798(19) IACS Ul SC 122 , ,

IMO

—g
KR 2007



11 3 5 Common Structural Rules for Bulk Carriers
1.3
1.3.1
1.3.2
( )
[1.3.3] [1.34]
1.3.3
[ ]
[ )
300 mm
1
EApol = FAfol =
LE] K 'i/
Skl o}
;5—]..‘:_ _'Ir.c_:_-Jl
4 \
3
%,
2,
¥ ¥ e ]
1:
1.3.4

300mm

~
KR 2007



Common Structural Rules for Bulk Carriers

11

1.4

1.4.1

2.1

211
(steel core) ,

2.1.2

2.1.3

3.1

3.1.1
; 321 [33]

3.2

3.2.1

3.2.2

30 mm

3.2.3

—g
KR 2007



11 3 5 Common Structural Rules for Bulk Carriers
3.2.4
3.3
3.3.1
, 60 mm 15 mm
~
4 KR 2007



Common Structural Rules for Bulk Carriers

by, : (m)
0y . (m)

2.1

211 1

212 2

2 (mm)

2.2

221

2.2.2

223 1

—g
KR 2007



11 3 6 Common Structural Rules for Bulk Carriers

2.2.4

2.25
50%

11 2 [2.2]

2.2.6

2.3

2.3.1

3.1

3.1.1

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

11

4.1

4.1.1

h!
h,=hyy -2 +2
w w 92
b, a(t;,,+ W—ZJ
hyy
t =0
Y
hy ty 1
24
r \2
a:l.1+(120_hW) by <120
3000
a=1.0 , by >120
A )
h'",
Y
|
T 7
4.2
4.2.1
! 2

(mm)

(mm)

i
oyl

~
-
r
oft
o

—g
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11 3 6 Common Structural Rules for Bulk Carriers
—_ -
1=
(|« c |l ¢ ¢ hk"]"]%"“
—_ -
{ { ¢
< L1
X - <
2:
— L8
AN A~ e
{ { { {
—_— |— > h
3:
4.2.2
o, 1
3
4.2.3
120 m
1 ¢ 0.7¢4,
1 , ¢ 140, 0.7/,
by 0 4 5
A
#) 2] 3-
4 KR 2007



Common Structural Rules for Bulk Carriers

11

-l ‘F! -
= {, . . B2y}
‘—’f i o
; ! =, ik A
12FA] #] —] .4(_ AE" .).E S Sl 24 Dt B
37 | |
Foolyk B7kA)
32t
5:
4.3
4.3.1
b, (m)
1.
b, =0.2¢
b,=s
2. (
b, =0.5s
b, =0.1
4.3.2
6 3 [41]
4.4
4.4.1
2 ] L] 1
4.4.2
: (cm?)
w=wpsina
Wo (Cm3)

KR 2007



11 3 6 Common Structural Rules for Bulk Carriers

a : ( degrees) , 50

6:
50 :
50 , 7
(open bevel)
] j/
7 50
4.5
4.5.1
1 '
8 11
e R
—4) )
(a) (b)
8 (a) (b)

—g
6 KR 2007



Common Structural Rules for Bulk Carriers

11

9:
/"___"“-.L_‘___
N
)
10:
T
N
1
11:
4.5.2
l 1
. (mm)  15¢, : by
(m)
4 800 mm
(cm® 104,
4.5.3
1
, 1

—g
KR 2007



Common Structural Rules for Bulk Carriers

5.1

5.1.1

52

5.2.1

5.2.2

400 mm

t (mm) 1

110¢

1/12

( 12 )

180 mm

100¢

2007



Common Structural Rules for Bulk Carriers

11

5.2.3

5.2.4

d =0.38D

d= 0.85\/§
t

St

5.2.5
107,

531

5.3.1

12

(m)

(cm? 70,

13(b)

¢(m)

1

b

[5.2.2]

(mm)

13(a)

A

£(m)

(m)

1/4

Y

ly

(1/2)

2007



Common Structural Rules for Bulk Carriers

(@)

541

54.1

55

5.5.1

5.6

5.6.1

5.6.2

(b)

13: 1

1 1/8

10

—g
KR 2007



Common Structural Rules for Bulk Carriers 11 3 6

1 1
(mm)  50(¢,+1)
. l, 15m ,
. (cm®)  16.5¢ . ‘ (m)
. . 400
mm ,
N\
fb
( )
14:
5.7
5.7.1
1 50%
5.7.2
1 y
20%
15

—g
KR 2007



1 3

Common Structural Rules for Bulk Carriers

i i Fa i
L 9
©® ¢
» 'y > Oe—
d g d
C/_I?‘ C— h h
h J ,-]_ f]_ r I,r Y fl
¢ <d/4,h<d/2,a>¢ ¢<d/3,h<d/2
15:
5.7.3
5.7.4
1 0.5
25%
5.7.5
1 il )1
1 2 )
1 1
A — Ashl + Ash?_
o L, 00082074y, 0003274,
I I,
( 16 ):
LD L @ em
Agi1y A 1 @ (sz) )
1 1 @ (cm)
i (1) 1h. Agn i
i (2) I, Asiz i
] . lr = 1
16: 1
12 KR™ 2007



Common Structural Rules for Bulk Carriers 11 3 6

6.

6.1

6.1.1
Ref- SOLAS I1I-1, Part B, Reg. 12-1

6.1.2
120 m ,
[6.3.3] [6.4.1]
6.1.3
, BI20 2m
6.1.4
17
S N—
B >
|
|
|
|
|
' |
Bpg »
| |
| | Y,
' i
& '3
AL A58 Zhe vt
17:
6.1.5

~
KR 2007 13



11 3 6

Common Structural Rules for Bulk Carriers

6.1.6

6.1.7

6.1.8

(heel)

6.1.9

6.1.10

6.1.11

6.1.12

1/2

0.6L

3m

14

2007



Common Structural Rules for Bulk Carriers

6.2

6.2.1
(m)
b=0.8+L/200

6.3

6.3.1

6.3.2

6.3.3

6.4

6.4.1
(m)

6.4.2

6.4.3

35m

46m

0.25B

—g
KR 2007
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11 3 6 Common Structural Rules for Bulk Carriers

6.5 ( )
6.5.1 ( )
6.5.2
( )
18
0.15L
15 mm
3 h
100
= T =]
L( ——————— { ;
[

T I A

A1 3
m\‘\\\\\\\\\m*&\\\\m\\\m\\\\ﬂ

15b

e

16 KR 2007



Common Structural Rules for Bulk Carriers

11

7.1

7.1.1

7.2

7.2.1

7.3

7.3.1

732 1

6m

733 1

0.2L

.[6.1.2]

[9.1.1]

0.76m

—g
KR 2007
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11 3 6

Common Structural Rules for Bulk Carriers

7.3.4

7.3.5

7.3.6
(m)
b=0.715+0.425L/100

(mm) 17z ) Is (mm)
(seam welds)
7.3.7
1

7.4

7.4.1

7.5

7.5.1

18 KR™ 2007



Common Structural Rules for Bulk Carriers 11 3 6

8.1

8.1.1

[7]

8.2

8.2.1

8.3

8.3.1

t 3 3 (mm)

byt (mm).

19

~
KR 2007 19



11

Common Structural Rules for Bulk Carriers

8.4

8.4.1

8.4.2

l‘fi.)\l.()] = ];-é)] El
0y T4 ot
SM =2 « SMy’
AR EL rﬁi
EEEA T
0.25¢
V Y
T-el wpn - .
d
SMy- *?
7
SM =2+ SMy .25
- o ,
CEEA "MM
o]
3.9
T'g_'_i
———
5]

19:

hEEsh 3
gk -7 2]

7

20



Common Structural Rules for Bulk Carriers

11

>0.5d -
(Ayrz o =)
>0.125¢
y
d
ERERE S
20:
8.5
8.5.1
BC-A , 21
L
21:
KR~ 2007 21



11 3 6 Common Structural Rules for Bulk Carriers

8.6

8.6.1
22

[5.6.2]

3k 17l 9w 2ol

22:

9.1

9.1.1
(line)

9.2

9.2.1

—g
22 KR 2007



Common Structural Rules for Bulk Carriers 11 3 6

9.2.2

9.2.3

, (intercostal stiffener)

9.2.4

9.2.5

(m)
b=0.35+0.5L/100

,[7.3.6]

9.2.6

9.2.8

9.2.9

9.2.10

~
KR 2007 23



11 3 6 Common Structural Rules for Bulk Carriers

9.2.11

9.3

9.3.1
(line)

9.4

9.4.1

9.5

9.5.1

9.5.2

9.56.3

9.5.4

9.6

9.6.1

, (side)

~
24 KR 2007



Common Structural Rules for Bulk Carriers 11 3 6

9.6.2
23
. 0.25(B - b)
e 0.07/+0.16 0.25b
b : (m)( 23 )
/ : (m)(
23 )
A% 4
Ll DT ~
| 4 VL4
g o i
v
_“Z:D
£ > C. L
23:
%% aﬂ%
T e ———— " N .
E i | |
i ! i I
i ! i I
i ! i I
> 1.5(a1 + az) I : > Z(al + az) I :
E i E i
i i i !
i ! i I
i } i }
T i i |
= >0.75(a; +aj) a3

24

~
KR 2007 25



11 3 6

Common Structural Rules for Bulk Carriers

a
az

as

(a1 +a3)

0.75(ay + as)

9.6.3

tivs =(0.8+0.401b) -t
, ,1.6¢

1/20

24 )

5%

600 mm

(mm)

(mm)

(m) (

23

23

(m)(

23

26

2007



Common Structural Rules for Bulk Carriers

11

25

el w |

10.

10.1

10.1.1

10.1.2

10.2

10.2.1

10.2.2

25:

) dly d21 d3

dy

60%

60%

KR 2007

27



11 3 6 Common Structural Rules for Bulk Carriers

10.3

10.3.1

70 mm . ,

10.3.2

10.3.3

10.3.4

a =100¢

a =80/
. b
b =80{(w+ 20)/}°3

b=apsllt

w ; (cm?)

t : (mm)

30

(mm)

28

2007



Common Structural Rules for Bulk Carriers

11

p (kN/mz)
a
a=49
a=3.6
Db
26:
|
.
A
a
¥
.
- b L.
27.
10.4
10.4.1
190 m
190m
150m
10.4.2
28 a,R,c,d,t, o  sc
(mm)
R=3.0¢

—g
KR 2007



11 3 6 Common Structural Rules for Bulk Carriers

t : (mm)
28 ¢ 55
( ) 0.15¢¢

( ) 0.30¢

75% ,

G I

.E \

i Sc i
28:
10.4.3
(cm?®)
dBat , +ct,
:I: ( f ¢ w):| 10_3
6
tit, 28 (mm)
d,A,c : 28 (mm)
: (cm’)
w=05at,d-107
10.4.4
le 29
le ) [10.4.7] [10.4.8]

—g
30 KR 2007



Common Structural Rules for Bulk Carriers

11

le

le

— A : —
c n S
| \
|
le| Ce {c Ifc fc’
I
|
A 4 Y I
[
\. | J
(*) B2 %0l
29:
10.4.5
1 .1
10.4.6
KR™ 2007 31



11 3 6 Common Structural Rules for Bulk Carriers

10.4.7
1 3
C )
d 30
, 2.5
Ay 3 WA
<4 SRR
Ife
1 | % 1T T M
~E 3N
e
dzIfg
30: d
10.4.8

—g
32 KR 2007



Common Structural Rules for Bulk Carriers

11

(m)

80%

2
10.4.9
10.4.10
b,=Cra
Cg
S RO
BB
Cp =10 , B<1.25
B
ﬁ=103ﬁ Reyr
ty E
a : (m)( 28 )
tr ; (mm)
KR~ 2007

33



11 3 6

Common Structural Rules for Bulk Carriers

10.4.11

. 45

10.4.12

[10.4.11]

10.4.13

b) e)

c)
[10.4.11]
( 31

[SH = 2.5a1 tftSH

2.5atf

Lsw
lr
d)
[10.4.12]
( 33
1 =Thgty
he

Seu -

1/2

1)

(m(  28)
(mm)

(mm)

35 1)

(m( 33
(m)

75%

34) [10.4.10]

30%

31 32),

(cm?)

33 35),

35) , (10/7)Seu

(cm?)

34

—g
KR 2007



11

Common Structural Rules for Bulk Carriers

(mm)

Ip

€)

45

. 45

100%

45

30%

35

d)

31
/
32:

2007
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11

33:

34

2007

36



Common Structural Rules for Bulk Carriers

11

35:
10.4.14
[10.4.10]
10.4.15
(sing)
(29
10.5
10.5.1
. 09m
° 2 , 15m
1/12
10.5.2
° 0.75m , 2
° 0.75m 1
35 1/12
6 2
KR™ 2007

37



11 3 6 Common Structural Rules for Bulk Carriers

10.6

10.6.1
Ref- SOLAS Ch. II-1, Part B, Reg. 19.1

>

11.

111

11.1.1

11.1.2

11.1.3

11.1.4

15

—g
38 KR 2007
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11

11
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Common Structural Rules for Bulk Carriers

11

1.1

111

(Equivalent Design Wave: EDW)

1.1.2

1.1.3

114

—g
KR 2007



Common Structural Rules for Bulk Carriers

11

1
do =
24 34 600

a,=f,(1.58-047C3 ) —+——-———

0 p( B{\/I L LZ j
Tr : [21.1] (s)
4 :[2.1.1] . (deg)
Te : [2.2.1] (s)
D : [2.2.1] . (deg)
fP

fo= 10° 1.0

fy= 10 0.5
1.
1.1
1.1.1
1.1.2

10® 10"
2.
2.1
(s) (deg)
123K
"G
9000(1.25—0.025Tg ) f ,k,
- (B+75)r

KR~ 2007



11 4 2

Common Structural Rules for Bulk Carriers

Ko
kb: 1.2 :
kb:1.0 :

GM

1:

(m). kr

(m). GM

K

GM

Kr GM

0.35B 0.12B

0.45B 0.33B

0.40B 0.25B

2.2

2.2.1
(s) (deg)

2.3.1
(m/s?)

Aneave = 299

2.4

2.4.1
(m/s?)

Asway = 0.3a,9

2007



Common Structural Rules for Bulk Carriers

11

2.5

2.5.1
(m/s?)

Asurge = 0.2a,9

3.1

3.1.1
XY Z [2.1]

3.2

3.2.1

ax = CXGg sin® +CXSasurge +CXPapitchx

ay = CYG gsind+ CYS Asway T CYR Arolly

az =Cznaneave + Czrron; + CZPapitchz

>

CXG, CXSa CXF’: CYG, CYS» CYFZ: CZH: CZR CZP 4 4

Qichx = (m/sz)
2
T (27
Apitchx = @@ T_ R
p
Arolly = (m/sz)
T (27 2
rolly = ‘9@ T R
Aroll z = (m/sz)

2
aroIIz :HL 2_7[ y
180\ T,

[2.5]

[2.2]

—g
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11 4 2 Common Structural Rules for Bulk Carriers

Qicchz = (m/sz)

2
T (27
apitchz = q)@(fj |(X_045L1

,[(x=045L) o2L
R = Z—min(EJrTﬁ,R]
4 2 2

Xy,z :1 4 X,Y Z (m)

—g
4 KR 2007



Common Structural Rules for Bulk Carriers

11

1.1

111

° Qsw, Quw

Qsw, Quv l> l

off G

S

®|)

WA

Mk (

o>

1 Qsw, Quv

MSWa MWVu IleH

—g
KR 2007



11 4 3 Common Structural Rules for Bulk Carriers

2.1

211

v Ms Qs ,

2.1.2

e BC-A BCB 5 1 [2.1.3]

: , [2.1.1]

2.1.3
[2.1.2]

2.2

2.2.1
Mswx  Msws  [2.1.1]

2.2.2

2 Msw
(kN-m)

—g
2 KR 2007



Common Structural Rules for Bulk Carriers 11

Mgy n =175CL?B(Cg +0.7)10° — My

Mgy s =175CL*B(Cg +0.7)107° ~ My s

yMuwn  Maws  [31]

A
MSW 777777777 | | |
l l l
O.2MSW 1 1 1 ! . X
0.0 0.3 0.5 0.7 1.0 L
AE FE
2.
2.3
2.3.1
Qsw [2.1.1]
2.4
2.4.1
M SW,F QSW,F
2.4.2
a) 0.95
b) . , 0.3
3.0t/m? . , 0.3
1.3 t/m? . , “ ”
, 0

—g
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3

Common Structural Rules for Bulk Carriers

2.4.3

3.1

3.1.1

Fum

3.1.2

MWV,F

(kN-m)
My 1 =190F f,CL?BCg10™°
Myy s =110F, f,CL*B(Cg +0.7)10"°
1 ( 3
1: Fu
Fwm
X
0<x<04L 25>
0.4L <x<0.65L 1.0
X
0.65L <x<L 2.86(1—t)
.X
L
3: Fu
(kN-m)
=0.8Myy
3 MWV [3.1.1]

2007



Common Structural Rules for Bulk Carriers

11
3.1.3
MWV,P = 0'4MWV
My [3.1.1]
3.2
3.2.1
Quv =30F, f,CLB(C +0.7)107
FQ . 2
Fo
X
0<x<0.2L 46A "
0.2L<x<0.3L 0.92A
03L<x<04L | (9.2A- 7)(0.4 —%j +0.7
0.4L <x<0.6L
0.6L <x<0.7L 3(%—0.6)+0.7
0.7L <x<0.85L
0.85L<x <L 6.67(1—%)
)
_ 190Cqg
110(Cg +0.7)
FQ A
1.0
m0c.+07) | /_\ 0.9 0 Ce
0.7
% -_X_
0.0 0.2 0.3 04 0.6 0.7 085 1.0 L 1.0
AE FE FE
4.




11 4 3 Common Structural Rules for Bulk Carriers

3.2.2
(kN)

viv,F =0.8Quv
,Qw  [3.21]

3.2.3
(kN)

Quv p = 0-4Quy
Quv  [3.2.1]

3.3

3.3.1
(KN-m)

L 2
JFu  [3.11]
3.4

3.4.1
(KN-m)

Myr = fp(|MWTl|+|MWT2|)

My :0.4-C\/TE~BZD~CB -Fry

My, = 0.22CLB%C; - Fy,

. (27X
Fri= sm(Tj
. X

I:Tl, FT2

—g
6 KR 2007



Common Structural Rules for Bulk Carriers

11 4 4

1 4

asurgey apitch X1 aswayy arollyv Aheaves Sroll z» apitchz 4 2

1.

1.1

1.1.2
, 2]
R1,R2,P1 P2

1.2

1.2.1

(EDWs) ,

. (EDW “H")

. (EDW “F”)

. (EDW “R”)

. (EDW “P”)

EDW “H”  EDW “F” 1 , EDW “R”

H1, H2, F1, F2,

EDW “P”

—g
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11 4 4 Common Structural Rules for Bulk Carriers

(a) EDW “H” (b) EDW "F”

1: EDWs “H” and “F”

2:
2.
2.1
(EDWs) 1 : 2
, (
) (R1,R2,P1  P2)
1:
H1 H2 F1 F2 R1 R2 P1 P2
EDW “H” “p” “R” “p
( ) ( )
+) ) (+) ¢)

—g
2 KR 2007



Common Structural Rules for Bulk Carriers 11

H1 H2 F1 F2 R1 R2 P1

2.2
2.2.1
H1, H2, F1,F2,R1,R2,P1 P2
3 (LCF)
2.2.2
2.2.3

—g
KR 2007



11 4 4 Common Structural Rules for Bulk Carriers
LCF

LCF H1 H2 F1 | F2 R1 R2 P1 P2

My Cwv -1 1 -1 1 0 0 0.4- Tic Te 0.4
T T
Quv Cow -1 1 -1 1 0 0 0a-Tic | Tie o4
T T
T T
M Cwn 0 0 0 0 12--L¢ | L€ 12 0 0
T T
Asurge Cys -0.8 0.8 0 0 0 0 0 0
pitch x Cyp 1 -1 0 0 0 0 0 0
gsin@ | Cxg 1 -1 0 0 0 0 0 0
Asway Cys 0 0 0 0 0 0 1 -1
Arolly Cvr 0 0 0 0 1 -1 0.3 -0.3
gsing Cvyo 0 0 0 0 1 -1 0.3 -0.3
heave Com 06Le | _gplc 0 0 ﬂ _ﬂ 1 -1
T T 40 40
Aroll 2 Cr 0 0 0 0 1 -1 0.3 -0.3
Apitch 2 Cxp 1 -1 0 0 0 0 0 0
( ) * Cow LCF
4 KR 2007




Common Structural Rules for Bulk Carriers

11

5
1 4
L, (L), 300m
C 1 4 31
y) C (1311, [1.41]  [15.1] (m)
fy 402
Tici (m)
Bi (m)
X, Y, Z 1 4 XY Z (m)
1.
1.1
1.1.1
p
P=Pst Pw
Ps o [1.2]
bw o [13],[1.4]  [L15] . [1.6]
1.2
1.2.1
ps (kKN/m?)
-( )
1: Ps
ps, (KN/m’)
(2<Tci) AT (ci—2)
(z>Tiei) 0

—g
KR 2007




11 4 5 Common Structural Rules for Bulk Carriers

— ! [s]
Ps=pgT ¢ | 'S:
) b
12

o

1 Ps
1.3 — H1, H2, F1 F2
H1,H2,F1 F2 (kN/m®) py  Ppr
2
2: H1,H2,F1 F2
(KN/m?)
HI Pr1 = - K, Kp Prr
H2 PH2 = K, Kp PrF
F1 Pri = - Prr
F2 Pr2 = PHrF

>

/ _ 2 2
PuE =3fpfn|C M(L+M+IJ, MSIO ,Z Tici
L TLCi Bi Bi

fnl
fu=09 10®
fu=1.0 104
k,
) 3
K =1+-2]1- Py x g 0.0<x/L<0.5
e, B |L
4 3
=148 [ )X o5 0.5<x/L<1.0
Col” B L
kp

27xx—0.5L
kp = (1.25 —T%jcos[g}—%+ 0.25,

—g
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Common Structural Rules for Bulk Carriers

A (m)
Tic
A=061+—|L H1 H2
A= %[HEEJL F1 F2
3T
2: Pr2
1.4 - R1 R2
Pri 3
. L+A-125([2y|

pR] = fn| 10ys1n9+088fpc f ?—‘rl
Pr2 = —Pri
fnI =

fu=0.8 10

fu=1.0 10

g 2
A=—T
27 R
y = Y (m)
B N —\—\—\—\-\-\- "F ————————————————————————
3 Pr1

KR~ 2007



11 4 5 Common Structural Rules for Bulk Carriers

1.5 - P1 P2

Pl P2 (kN/m?) pp

Pp1 4
3 P1 P2
(kN/m?)
P1 Ppi =Pp Pp1 =pp/3
P2 Pp2 = -Pp Pp1 =-pp/3
— z 2
pp =45, f,C [=T A2 4, 5Pl
L Tici B

fnl =

fu=0.65 10®

fu=1.0 10
A= [0.2+0.4TL3]L

TS
y =[1.4.1] Y (m)
4: Pr1
1.6
1.6.1
( HI,H2,F2,RI,R2 Pl ),
(kN/m?) Py c ( 5 )

* pPwc=Pww +P9Tci—2) Tcisz<hy+Tg
* Pyc=0 22 hy +Tg
Pw,wL

—g
4 KR 2007



Common Structural Rules for Bulk Carriers 11
Pw wi
hAl =
~9
1.6.2
( H1, H2, F1, R1, R2 P2 ),
(KN/m?) Py,c ( 5 )
Pwc = Pw, PI(Z-Tici)
Pw
| |
1 : nl F)W,WL :
hy =Py w/(P9) ! :
Puc] ? | |
TP | - T
i AN i
| 3 % / |
l l
l Puc |
| |
¢ POT ¢ 4%
5:
2.
2.1
2.1.1
s [2.2] [2.3]
2.2 H1, H2, F1 F2
2.2.1
H1,H2,F1 F2 (kN/m?) pp
Pp = PPy
Pw 4
0] 5
KR™ 2007



11 4 5 Common Structural Rules for Bulk Carriers
4: H1, H2, F1 F2
pw (KN/m?)
LLLZ 100 m L|_|_< 100 m
0<x/L L <0.75 343 149 +0.195 L

0.75<x/L <1 | 343+(148+a(L - 100))(

4 X 3
LL

|

122 +i(5i— 2] +3.62—
LL

LL

a=0.0726 B
a=0.356 B-60 B-100

5:
o
1.00
0.75
1 0.56
2 0.42
3 0.32
4 0.25
5 0.20
6 0.15
7 0.10
2.3 R1,R2,P1 P2
2.3.1
R1,R2,P1 P2 (kN/m?) pp
Pp = 0’4¢p\N
Pw s [1.6] RI1,R2,P1 P2
(KN/m®). pw ( ) Pw.c
,0
0] 5
2.4
24.1
> Ps s
10 kN/m?
6 KR~ 2007
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11

P=Ps+ Pw
P="Pp

Ps : s
Pw

a
pwz?zps

az c 4 2 [3.2]

(kN/m?) p

Po c[21a] [2.3.]

24.2

Fs=myg

Fy =mya;

a, 4 2 [32]

3.1

3.1.1

3.2

3.2.1

F

[2.2]

(m/s?)

[2.2]
(kN)

>

[2.3]

®

(m/s”)

[2.3]

(kN/m?)

(kN)

(kN)

(kN/m?)

2]

—g
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11 4 5 Common Structural Rules for Bulk Carriers

p=2.5
3.3
3.3.1
(kN/m?)
20
Py =2.1Cfpcp (Cp +0.7) ———
SI pCr(Cp )10+Z—T
fp
fp =1.0
fo =0.75 1
Ce 6
6 Ce
Cr
X
0<X <02 1.o+i(o.2—1 X o
L o L)L
X502 1.0
L
3.4
3.4.1
(kN/m?)
Py =nc[bC—(z-T)]
PA:PAmin
n 7
D b
ILLC 1 4 [3.18.1]
, 2
3
c
c=o.3+o.7b—1
Bl
,C 1.0
b,

—g
8 KR 2007



Common Structural Rules for Bulk Carriers

11

Bl
b, /B, 025
b 8
X X (m) ,
0.15L , X
X
z , z (m)
14 (m) 2.0m
Pomin : 9 (kN/m?)
7: n
n
20+i
12
2 10+i
12
3 5+i
15
5+i
15
5+i
15
L _ox
100 L,
5+i_ i
100 L,

—g
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Common Structural Rules for Bulk Carriers

11 4 5
8 b
b
X 2
X ——=0.45
—<0.45 1.0+ =—
L C;+0.2
X 2
X ——=0.45
—2>0.45 1.0+1.5| =—
L C;+0.2
( )
C;:06<C;<0.8
,Cy 08
9: pAmin
P i (KN/m®)
L 1)
90 < L <250 25+L 12.5+L
10 10
L > 250 50 25
(1) 4 s pAmin 25 kN/m2
4.
4.1
4.1.1
(kN/m?)
Pes = K(Ps + Pw)
Ps,Pw : Ig H,F,R P
K
K = cer 0.2V +0. 6L —(10+2-Tg) 1.0
20 ( x
42C(Cq +0.7)(1+CB(L—0.7) J
Cr

~
10 KR 2007



Common Structural Rules for Bulk Carriers

11

Cp =0.8
- 0.4
L 12-1.09sina
4.2
421
ps. =162¢,c5 VL
pg. =1984c,cq (1.3-0.002L)
C
0.2
¢ = 3.6—6.5(T3i] , 1.0
L
Teep
Cq (
CSL = O
%—0.5
Co =
sL ,
CSL = 10
Cg =051+
3t 0.35-c,
C,
1
c, =0.33Cg + 0.35
2500

a 40
(kN/m?)
L <150m
L>150m
(m).
> TBFP
6 )
X<o05
L

O.5<%£0.5+c2

0.5+c, <%s0.65+c2

X5 065+c,
L

—g
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11 4 5 Common Structural Rules for Bulk Carriers

tc

10 SL
. - —
|
-~ \
05 - e "

-
-
. // ! . . .

4.2.2

Terp

Teep

51

5.1.1
, [2.4]

52

5.2.1
o 10 [2.2.1] . ,

, 1 4 [3.18] , pw 343
KN/m?

~
12 KR 2007



Common Structural Rules for Bulk Carriers

6
1 4
pe Um’)
. (L) 150m 1
. (L) 150m
1:
BC-A, BC-B BC-C
max(My/Ve, 1.0) 1.0
3.0 1) -
@
ey : (t/m°) 1.025
My : ®
Ve : (m®)
Kc
Ke =cos? a+(1-siny)sin? a , , :
KC = 0 )
a : (deg)
v : ( ) (deg); ,
w=30°,
w=35°,
w=25°
hc c[1.1.1] [1.1.2]
hDB . (m)
his (m)
Z1op : z (m)
Zgo : Z (m)
ay 4 2 [3.2] )

(m/s?)

—g
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Common Structural Rules for Bulk Carriers

ay 4 2 [3.2]
(m/s?)
2 [3.2]

o

az

(m/s?)

By
bis : 2
D,
Sc
X,y,z 1 4
Xe)¥e Zg 11 4
dap

dap = Zgo - Z1opP

1.1

1.11

Ve

(m)

(m)

m), 3 6

28

(m)

XY Z (m)

(m) 1

—g
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Common Structural Rules for Bulk Carriers 11 6
| |
| | | : |
h, b T R
1 1
iy I he hyeu I he
\\ | / |
| i [ ] i [
1 1
1: hc, ho, hupy  So
1.1.2
Bu/2 (wl12)
' M/ pc
: (m)
he ( 2 )
he =hppr +hy +h,
RueL (m) 2
e O
h, : (m) ( 2 )
M 4 7 ®
Vs : Oy (m3).
h, -y (m)
B v B
h, =—H tan =, o<yl <=1
274 2 gl 4
B W B B
h, = = —|y| |tan =, —H <yl —H
? ( 2 |y|j 2 4 <=5
KR~ 2007 3
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Common Structural Rules for Bulk Carriers

I
|
/ | B,/2
€ i >
y h, I w2 >~

h, !

' i
hipL |

|

bIB

2 hCl hll h2
M/V¢

1.2

1.2.1

Pcs = pPcIKc (hc +hpg — Z)

NhpL

(prescriptive)

|
I
| B2
al | Ll
7‘@2 I yp»C~]|*
I
QA& | e
h
b HPL |
!
bIB

1.3
1.3.1
(KN/M?) pew

. H Pcw = Pc [0-25ax (X_XG)+ Kcayz (hc +hpg —Z)]
° F Pcw =0
° R P Pcw = pc [0-25av (y —Ye )+ Kcaz (hc +hpg — Z)]
(X-Xg) 6 , 8

H1 0.25/4 -0.25/y
1.4
1.4.1

(kN/ mz) Pes-s ( )

4 KR~ 2007



Common Structural Rules for Bulk Carriers

11

(1_ Kc )(hc +hpg — Z)

Pcs—s = Pc ana
. HR P
. F
1.4.2
. H
. FFR P
. p
. H F
2.
2.1
2.1.1
(kN/mZ)

Pes = PL9(Zrop —2+0.504p)
Pes = PLY(Zrop —2)+100Psy
Ppv : )

) Pss

2.1.2
(flow through method)

Pes = PLO(Zrop —2+dpp)+25

(kN/ mz) Pew-s (

(L-Ke fhe +hpg —2)
tana

Pecw-s = pPcaz

Pew-s =0

(kN/mz) Pow-s (
Pew-s = 0.75¢ ax he
Pew.s =0

(kN/mz) Pow-s (

Pew-s = 0.750¢ ay he

Pew.s =0

(bar)
25 kN/m?

Pss

—g
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11 4 6 Common Structural Rules for Bulk Carriers

2.2
2.2.1
(KN/m?) g (flow through
method) ,
. H Pew = oL [8z (zrop — 2) + ax (X — Xg)]
(X'XG) 6 , 8
H1 0.7504 H2 -0.75/4
* F : Pew =0
. R P Pew = A1 [8z (Zs—2)+ &y (Y-Ys)]
XB , 3
Y
Y 3
Z Z
[ ]
B 3 A
- @
. H1 H2:
p=tan? —|ax|
gcos® +a,
. R1(P1) R2(P2):
p=tan? —|aY|
gcosf+a,
o0 402 [2.1.1] (deg)
() 402 [2.21] (deg)
6 KR~ 2007



Common Structural Rules for Bulk Carriers 11 4 6

31 Xg YB

3.1
3.1.1
[3.2]

[3.3]
[3.4]

KR 2007
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Common Structural Rules for Bulk Carriers

3.2

3.2.1

(kN/m?) pe

P = pg(1+ 0.6%Z

ZF

do : (m)
dy = 0.02L
do =24

3.3

3.3.1

3.3.2

J(ZF -2), gdo

9I0Om< L<120m
L>120m

1.20

(multiport loading)

1.78 t/m®

(m).

2007



Common Structural Rules for Bulk Carriers

11

3.3.3
ZF
. i)
D,
0.9D;
1.78 t/m®
0.95D;
0.85D,
e B 50000 t
0.95D,
0.85D,
1.78 t/m®
0.9D;
0.8D;
3.3.4
, (kN/m?)

Pe = pc9(hc +hpg _Z)tan2[45_%j

(kN)

2
Fe = pe0Sc (e ~his ) 2th) tan2(45—%j

3.35
ZF hc
o v Ze2he+hpg

Zr  he+hpg

Per=p9(2r—2)

. ([3.3.3]

[1.1]

)

(m)

(kN/m?)

—g
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11 4 6 Common Structural Rules for Bulk Carriers

hc + hps , (KN/m?)

Pe.r = P9(Z¢ —Z)+[Pc —P(l— perm)]g(hc +hpg — z)tan2(45—%]

, perm , 0.3
(kN)
For =S| P (ZF - hcz— hps )2 . PQ(ZF —he _hZDB)"'(pB,F )LE (hc “he )}
» (PeF)Le (kN/mz) PeF
* , Ze<hc+hpg

4= hc + hDB , (kN/mZ)

Pe.r = Pcd(he +hpg —z)tan2(45—%j

z . (kN/m?)

Pe.r = P9(ze —2) +[oc (he +hpg —2)— pl- perm)zg —2)]g tan2(45—%]

, perm , , 0.3
(kN)
2
Fo =s{pcg—(hc +th? %) tan2(45—%ﬁ

pc9(hc +hog _ZF)tan2(45_l/2/j+(pB,F )LE

> (ZF _hDB_hLS)

+S¢

» (PeF)Le (KN/M?) pgr

~
10 KR 2007



Common Structural Rules for Bulk Carriers

11

3.3.6
, (kN/m?)
Pr=p 9 (ze2)
(kN)
zp —hpg —hys

F,:=SC,09(F D; LS)
3.3.7
[ )

, (KN/m?)
P =psr—0.8ps

(kN)
F= FB,F - 08pB
Pe : [3.3.4] , (kN/m?)
Pper  : [3.3.5] , (KN/m?)
FB,F . [335] , (kN)
Fs  : [3.34] , (kN)
[ )

, (kN/m?)
P=PsF

(kN)
F=Fgr
per [3.3.5] (KN/m?)
FB,F . [335] , (kN)
KR™ 2007 11



11 4 6 Common Structural Rules for Bulk Carriers

3.4
3.4.1
3.4.2
[ )
[ )
. ( )
3.4.3
Zr (m)
e B 50000

. 0.95 D,

. 0.85 D,

. D,

. 0.9 D,
4.
4.1
4.1.1

(kN/m?)

PST = 1O(ZST - Z)

ZsT . 2 (m)

~
12 KR 2007



Common Structural Rules for Bulk Carriers

11

2:
(m)
Zst = Z1op+ Oap
ZsT = I
: Zst = Ztop + Uap
, Zst=Zrop + 2.4
Zst = Zrop *+ Uap
ZsT = Zrop + 2.4
Zst = Zrop + 10ppy
Zst = Zop *+ Uap
ZsT=72,+0.9
IgT = Zf
ZsT = Iy
Zst = 1
( ) | Zst = Ztop
Zst = Zop + Uap
Zst = Zrop + 0.9
I : (m)
Zy : (m)
zx  :[3.21]
Irg (m)
Pev (bar)
g
KR 2007 13



Common Structural Rules for Bulk Carriers 11 4 7

My o HAdiEFolA 7
A

=
Meo @ 7MdE (L AZE 2444, A2 10UmY) S 7HA & 35S A2 dd7tA] G A s 4

Meurr = Ve - maX(MH / Vy, 10)
Meu £ o185 9ol i2 My o] 3 AL,

Mo @ AiEFolr 54 st=32 38 2 A Aol whet sk ol &Fshes 584 A

ShE A= (Y)
Veor : Fradol oste] #9d 448 £33 3 EFE A m)
Vi 4% 68l =& &2(m?)
The 74 AL e A E S5 (m)

1.1 (L) 150m

111
A A, FAEAE B Aol olahe] Tl FAE A A5 A AE 58 189 SR

267 W, Ak A g axp A A F A ol] ek S E-A o thEt HEES f]sho] e Hofof St

1.2 (L) 150m

1.2.1
[2]5-E] [4]19] 8732 A o](L) 150m o]/ 2] A ¥fel] 4] 8-3ht,

1.2.2
o] LAEX AN AlF H o of sk ABEA FH A ol g Hoof sh= U HAYHE A e

I
N

—g
KR 2007



11 4 7 Common Structural Rules for Bulk Carriers

124

2191 Vg A A e 53 1ol A ek FAE, 6% 9% 77
M= §F W N Tela Byl et 4

el SR o HES $lskel 2§ ¥ o]
so] 2] § ¥ ofof s}

125

AA] G 9o A, A BB 15
G BAY AL BaekA B A%, QAP TFIE AA A QG Th=A A
2.

2.1 -

211
S 0o AojHEage A4e] dstel, 50%0 2RED WA AhE57A AT Avte] g
she U S ael shofof dieh,

1.2 BC-C
WAAER A7 3] AN EolM, S35 £d80] B k=3l 100% HA = = k=Y
2t A sk A A

uly

2.
1
-
s
-

il

BEMHAERATE 3 HAhEFolM, B s el sed vk 3.0umdl d=E 5
Cl=d3E=d84)2 AAsts ddstE A4S H.
of A AA el A5 ShE U =7 3.0 UmP Rkl A, AHto] R-Fot = 581 hE o HjY

T+ F7H4Ql 57]AFF (maximum cargo density x.y t/m3) ©. 2 31 7] &

ne
ot
iy
)
ftfo

by

2
o
ok
O

E AAEF 32U E7F3.0tm3 el 3ES TUT

-|~
BE)

)
oo
i)
rlr
4
X
oty
Gl
=}
bt
)
w
o
=
3
=)
rTj
rO
o
do
2
&
E
Mo
ol
it
fiu
a
oo
A,
Lok
i
Ao
B
=
=}
it
p
N
o
k)
ro,

—g
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Common Structural Rules for Bulk Carriers 11 4 7

2.2

2.2.1

BEAAFENES TR $F BALEDAS AP0k Sl AT e 2L WHFER uH
5o of gt

o ZEA 9s] GAA glofof g, Lelw
g A ﬂ1ﬂ¢&zomaw§%ﬂ%ﬂ¢§q.

2@y % =] tiek Brho) A5 % Av)5ae) B4 AL S 5 grk

3H] WA EL
Sn] W) ~EA e e} 5he thg o] e A B (S S v A A E wetth:
o WHAERIAZ WA, FEAA Ei= FHoR S Qlrh W AER AT A A A5, 4% 3
Ao A A SEE 2] 8-skofof St
o T T UWUAES FEF HolE A4 dhhe] S8 v ofof g,
o ZERALIZID 2 H 23 60% o] ol ofof gkt o] 7] A,
= Zzde FHACRNH FA7HA 9] 712

fu

e EFe Au|Egolojof 83 0.015Ly & YA eolol T,
3]

o Sln] M AEALE O A% § &5 008Le EE 8m F A g ] wholo] 4t ol T,

2
RE A S U5 AR oS wSoto]of g

o AFAATEE 205 BN 22119 BE Mo AEA A o Lol o 72 o wrep

e 43380l BE FPELAE 221]0) £F W AERE ] Yste] W ojof ek, 121
o Frhetol 43 38ol WE FHEQALS LE Wel A=Y 100% WA S el vhsto] B o)

—g
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11 4 7 Common Structural Rules for Bulk Carriers

Fu] WS AELH:

o AR 3" ME FTHEQE[2.2.1]9] Fl8] W] AEA E of tfste] vk E of of st}

o F718, 43 38 ME FAELANL BE WHAEY TS 100% THASHL, Tl T HHAES

Sote s A ahte shEol = A o5 100% A A e ol thate] Wk o of gt

. o]%F9 stEFo] Tl T W AEE Fa = A A, THEF 7kl AolA = o]
sHEo] T Aol 100% REA E = 71, Sn] 2] A E AL of] o] 2] gk A 7} o A A] ok Bz g,
QT H A et siet. ZF sEAo] MHA 0 Z HEFHA ofysh g A A v MHAESER Ul
o2 B AESE R Ago thet BE A2 4 8kx] A ol E7] 5 o of e},

Ho

MER A ohshs @ [21] 9 (22001 B OF 2 A A A H = okeol o] olu w2
FFpelel thtel 4= ofof gk,

o U A 95% o) A 4] % 7 eha i E 100% A A
j

D
o

FE: &K 10% 2 Al

3.1

3.1.1

shubel B8, il SRS AAse Tl A4S B2 Arjs §HRAY wE Hhe TR

e ol FA e At = el H AT o FA ] Ao = HFL o FAYAA A= A
‘{'\_

B e A E o ARREvte] ofyE &
3.2

3.2.1
A2l ] sHEE sHEAel AT olFA W AERFHATE e B ©F 100% A sk, shHE el

AAE ol TA WA BWHAAERAS 3O I AAHE AN STl My & =52 7 3lojof gt

EN
rd'

3.2.2

el9) S FEY) AP RE | FAYAE FHOZ T YR AEFoNA My 9| 50%E
58 4 lolof @t

3.2.3

—g
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Common Structural Rules for Bulk Carriers 11 4 7

3.3 (no MP)

3.3.1
B9 s Sk el AR ol T AW AR AT = A5 15 100% RHASFAL Bk el )l

At o] A Yo MY A~ERAE FHOR I AHE HYEF] 67% N My = &5 5 Qlojok

3hu}

3.3.2

01919] FEFAL FEFo] QIH3 RE o|FAHYIE FHOR T AHE HYS5 83%olA FFo)
= 5 qlojof st

3.3.3

o]0l o] el 7 A2 e e QA o]F A AT HFEAT} Y= 0] E 100% THA)

341
Aol 5oln 3ol HE% Hojglt 387
o 4 3ol B 5 glofof gk,

rlo
oty
il
o
-
rO
iy
)
au!
rla
o
ofy
2
o,
u
il
o
o
o
fu
%
o
=

o My o] 10%2 B & 81 -& #-43 5- 9lofof auk.

4.
;ﬂ;ﬂ%ﬂﬂuﬁvwéﬂ%%ﬂ%%QP&%Eﬂ%N@ﬂ%&F%%%ﬂQ?ﬁhﬁ%ﬁﬂﬂ%
e sl I s ol g AW e AR A7 Q= -5 o] & 100% RHA st SHE el Q1A gk o] 54
Yo M AERTS 3O R AR HU 5ol 1 AA AATH o thE FH ) shE skl 71
&to] 7} 3} Aol My &) 10%E %53 4= glofof gt

G A HOE & S A AANA G H o W E H sHEstE o2 Al$hE o of gt

—

oy

~
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11 4 7 Common Structural Rules for Bulk Carriers

3.5

3.5.1

B AE g2 o r AAY =232 sh=3l e BE ol S AW AE 100% A g A e = B 3
H g A E S oA MYAESFT SEFTE EF5t] 100% AT 5 olojof sttt FA| =Y, &
¥ g o] FA A QI s MH AE HEA ] tsto] FAto| =Y, 53] Y o] FAR AL FF AE] e
A 2B AE SRS A % = kx| ofof g},

3.6

3.6.1
Q99 Wl B2 R Fulelol A Aol &40 67%% Al 58N A A A 5 Flojof gk,

3.6.2

oy
k=l
oty
i
oNl
é
o
EN
rii‘
@
2
=
1o
E
)
[
[
o
Hu
il
ok
2,
o
Fu
o
oy
=

3.6.3
Gl M o] Asl Bl ket Foll i EolM, ] Hhs S TS Feli e HhE el 5
SH = AR 15%7H4] S7HA A 7 Lo, g e o] Hh Sl 5185 i

A= oh Fih, # 4 @ AR FAE Furs Aud 5 ol
3.7

3.7.1
[3.2]%-H [3.6] ([3.5.1]= Al 2)ell =%l HH-A =5 $1gt A stz Eel 71
o K2l At gl kst & Rkl ofu el Fral e ol A o] 2] Sl Hfj s 84 =
et = AR A 2 At 7] 7)ol 23 ol ok shrt. shEd B 47 F-F10) whet AlikE o]
of sttt

3.7.2
A HAFE A FAR R o9l o] thE E5el, Aol 580 % Ak o FARE Aol 4§t
= 7219 Wsto] npe} 29 5 ofof ek, -2 o] WBH= 7} B4 oA o SRS o] §ako] A4bE ofof
gt
91919 QU et 7o) B gWato] oh]et 91010 Bl e HEABFAE Aok HA

A atA 7 7] 7] o) L grE oo} Shrt,

—g
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Common Structural Rules for Bulk Carriers 11 4 7

4.
4.1

4.1.1
[2] % [31°] whet A7 ma Aol e Eofof sk, thefE SV S THA = At sk Aol A 8H =

1:
s A% auzF BC- | BC- (noMP)
A B C |A| B C
1 | TLAA TR 3.2.1 X | x| x | x| x| x
2 | E9AA 3.2.2 X | x| x | x| x| x
3 |[ETHHAE 3.2.3 X | x| x | x| x| x
4 (HFHA -1 3.3.1 X | x | x
5 |[d&dAA -2 3.32 X | x| x
6 |HEAA -3 3.3.3 X | X | x
7| HEAA -4 3.3.4 X | x | x
WEERE 341&2 | x
9 |AZEFAA 3.4.3 X X
10 "O‘HU]‘QEV\E 35.1 ‘ N | X ‘ X ‘ X ‘ X | X
11 | ZulidH -1 36.1 x| x | x
12 | FuidE -2 3.6.2

4.1.2
T 10 QU= 7TeRe] A A G e 7E A kA A o] Qlebi o] Bk are Eofof g

4.2

4.2.1
480l g ol sk g e

[¢]

iy
=]
-
2
N
2
2
)

k)
2
o,
ot
=2
=
_(}|L
2
&
i)
i)
2
o
o
O
kRl
NS
2
k=)
fl
oX,
i
ofN

F

4.2.2
EER LR

A= 77, ol AT Gl that & 29 gk AskA A 2 gho = thA] H ofof Fht

iy
3
o
fuj
N
:OIL_I
ol
Y
3
oY,
o2t
=2
2
_0|L‘
2
23]
N
1o
g:#l_{
%
v
ri
o,
4
ofy
¥
Yy
oy
o
b
=
[
il
)

~
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Common Structural Rules for Bulk Carriers

P ARG S mF o], APFEANL AW A2 QT AAYHE 47 12 20 Yol ALk

2:
22 2
o1a <A A jﬁotfﬁq ’ S A E
LOEZS,X - —1—%‘-12(12 = s A)
waae | || Eas | wHE
LFUALE | o) ~E Y
H1 0.5Msys 0 Msw,s Msw,s
H2 0.5Msw Msw 1 Msw 1 0
F1 0.5 Msw s 0 Msw,s Msw.s
F2 0.5Msw Msw 1 Msw 1 0
= | ra 0.5 Msw,s 0 Msw,s Msw,s N
<0 O-SMSW,H MSW,H MSW,H 0
Mo 0.5M 0 M M
& | Ro 5 Msws SW,s SW,s
0.5Msw Msw 1 Msw 1 0
P1 0.5 Msw s 0 Msw,s Msw.s
P2 0.5Msw Msw 1 Msw 1 0
A4 . Msw,p.s
% MSW,P,H
o1 7] A,
M. GG A TAYH AN 4T 3 E FATIENE
M s (SR A LA ArF F S FAEIENE
Msw.z.s el A Bl B4F o8 SRR AE
Mawrs G A AL BE A SRR
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Common Structural Rules for Bulk Carriers

11 4

227

A 22 ) T}k A A . upisAE
L A A (BC-B Y ] %a‘i—E‘_ (BHAES=H
k2 A El (BC-A) BC_CT (L 2Es=E) 191)
- H1 - Qsw Qsw Qsw -
%0 H2 - Qsw Qsw Qsw -
%O F1 --- Qsw Qsw Qsw ===
F2 Qsw Qsw Qsw
o714,
Qg 2 EkE AW YA oA H5F & Ay
KR~ 2007




Common Structural Rules for Bulk Carriers

11 4

1.1

1.2 (L) 150m
BC-A, BC-B BC-C

2.1

2.1.1

2.1.2 (L) 150m
[2.1.1] BC-A, BC-B  BC-C

e 5 1

result)

[5]

(envelope

KR 2007



11 4 8 Common Structural Rules for Bulk Carriers

2.2

2.2.1

2.2.2 (L) 150m

[2.2.1] BC-A, BC-B BC-C ,
[ ]
. ]
. 1 ]
[ ]
. /
. il il

/

1

. )
2.3
2.3.1

2 KR 2007



Common Structural Rules for Bulk Carriers

3.1

3.1.1

3.1.2 (L) 150m
BC-A, BC-B  BC-C ,

[3.1.1] ,

3.2

3.2.1

3.2.2 (L) 150m
BC-A, BC-B  BC-C

[3.1.1]

KR 2007



11 4 8 Common Structural Rules for Bulk Carriers

3.2.3

3.2.4

3.2.5

4.1

4.1.1

4.1.2

4.1.3

5.1

5.1.1

5.1.2

4 KR 2007



Common Structural Rules for Bulk Carriers

11

5.1.3

5.14

5.1.5

5.1.6

KR 2007



Common Structural Rules for Bulk Carriers

4 8
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Common Structural Rules for Bulk Carriers

11

My
MEun
Mup
Mp
Tue
Ti

VH

ESN
~

Vi V, :

Tmin

1.1

111

1.1.2

1.1.3

1.1.4

» 075 T,

(®)

(Ly)

(L) 150m

(m)

(m)

(m)
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11 4 1 Common Structural Rules for Bulk Carriers

2.
2.1
2.1.1
[2.1.2] [2.1.5] . 4 7
[3.7.1] '
2.1.2 BC-A
(M) (Winax (Ti)) (1)
Winax (Ts)=Mpp +0.1M
W (T:)=M o +0.IM , —1.025V, @
' Wmax (rl) M HD
(M) ((Winin (T3)) (©)
Wiin (Ti)=0 T;<0.83Tg
Wiin (T;)=1.025V, ths-rs) Tg 2 T;>0.83Tg
. (M) (Wi (Ti)) (1)
o Win (T)=Mgy Ts 2T;20.67Tg
® Wmax (Ti):M Full _1'025\/H M Ti <O-67T5
. (Wisin (T3)) (1)
o Wy (T;)=0 T, <Ts
BC-A 1

2 KR 2007



Common Structural Rules for Bulk Carriers

1.15 Myp+0.1M,,

Myp+0.1My,
MHD
0 0.83Tg T 0 0.67T,
(@) (b)
1: BC-A
2.1.3 (No MP) BC-A
(T) (Wiax (T (1) [2.2.2]
(Winin (Ti)) ()
Wiin (Ti)=0 Ti<Tus
Wiin (T;)=1.025V, @ Ts 2T >Tys
(Ti ) ( (\Nmax (Ti )) (\Nmin (Ti ))
2.1.4 BC-B BC-C
M) (Winax (Ti)) ()
Winax (Ti) =M gy Tg 2T,20.67Tg
Wmax (Ti): M Full _1'025\/H m Ti <0-67T3
(Winin (Ti)) (O
Winin (Ti)=0 Ti<Ts
Wisin (T;)=1.025V w Ts >T,>0.83Tg

1.15Mp,
MFuII

[2.1.2]

KR 2007



11 4 1 Common Structural Rules for Bulk Carriers

2.1.5 (No MP) BC-B BC-C
(T) (Winax (T1))  [2.1.4]
((\Nmin (ri )) (t)
Winin (T;)=0 T,<Tig
Winin (T;) =1.025V, @ T >Ti>Tg
BC-B BC-C 2

1.15M¢,
MFuII

1.15Mgy;
Meu

0 0.67Ts 0.83Ty T, 0 Tys 0.67Tg Ts

() (No MP) (b) (No MP)

2. BC-B BC-C

2.2

2.2.1
[2.2.2] . 4 7 [371]

2.2.2

15% . ,

4 KR 2007



Common Structural Rules for Bulk Carriers

3.
3.1
3.1.1
[3.12]  [3.1.3]
4 7 [371]
3.1.2 BC-A
(ri) ((\Nmax(ri))
Winin (Ti)) (1)
Winax (Ti) =2(M gy Myp)+0.1M Tg > T,20.67T
W (1) W (0.67T5)-1.025(v, +v,) XTI 1 <075,
Winin (Ti)=1.025(V¢ +Va)% Tg >T,>0.75T
3.1.3 BC-B BC-C
(T) ((Winax (Ti)) (Wiin (T3)) (1)
Winax (Ti)=2M gy T,>0.67T,
W (T.) =W, (0.67T¢)~1.025(V +va)(O'LhS‘Ti) T <0.67T,
Winin (T;)=0 T,<0.75Tg
Winin (Ti)=1.025(V ¢ +Va)Ti_O% Ts >T;>0.75T;
BC-B BC-C 3
2><1.15Mp,,
ZMFUII
0 0.67Ts 0.75T¢ T

3: BC-B BC-C

KR 2007



11 4 Common Structural Rules for Bulk Carriers
3.2

3.2.1

[3.2.2] 7

[3.7.1]

3.2.2

15%
6 2007



Common Structural Rules for Bulk Carriers 11
2 —
1: BC-A
a) )
b) (
P1
Ts 1), 2)
2.1.3
([2.1.3) 0.5Msws
P1
Ts 1), 3)
3.2.1
(3-2.1]) 0.5Msws
P1
(3.2.2) Ts ; 3)
P1
(13.2.2]) Ts 0 3)
R1 R1 P1
Tus 4), 5)
[3.2.3]) Msw,H Msw,s Msw,s
3 H1
(3.3.3]) 0.67Ts y 3),6)
SW,s
3 H1
(3.3.3)) 0.67Ts 3),6)
Msw,s

2007




11 2 Common Structural Rules for Bulk Carriers
a) )
b) ( )
4 F2 P1
8 (33 4])' 0.75Ts 3), 6)
- Msw,H Msw,s
4 F2 P1
9 3.3 4])' 0.75Ts 3), 6)
- Msw,H Msw,s
F2 P1
10 T 2
(13.4.1)) s e . )
H1 F2 P1
H (13.4.3) Ts 2),8),9), 10)
- Msw,s Msw,H Msw,s
H1 F2 P1
2 (13.43) Ts 2),8),9), 10)
- Msw,s Msw,H Msw,s
H1 R1 R1
e (35.1) Tog(min) 11).12)
- IVlSW,S 0 MSW,S
R1 R1
14 Tre(min) 11), 12), 13)
0 Msw,s
15 (3.6 2])'2 0.67Ts 3), 14), 15)
- MSW,P,H MSW,P,S
2 2007



Common Structural Rules for Bulk Carriers

a)

b)

16

-2
([3.6.2])

0.67Ts

Msw,p,s

3), 14), 15)

a 4 7

b)

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)

Msw,1, Msw.s

Msw,p.hy Mswps

)

3.0t/m®

(noMP)

MBLK

(no MP)

Meui

v Msws=0

MH/VH

3.0t/ m®
1.00t/ m®

(0.8Mgy + 0.65C M)

(Qsw + Quv)

2007




11 2 Common Structural Rules for Bulk Carriers
2: BC-A ( )
( )
a) b)
(1 )
F2
10SF T 2),7
(3.4.1]) s 0.8Msw ), 7)
Qsw
H1
13SF T i . 7),11), 12
3S (3.5.1]) ne(min) 0.8Msw,s ), 11), 12)
Qsw
a) 4 7
b) Mswh, Msws -
4 2007



Common Structural Rules for Bulk Carriers 11

3: BC-A ( )
a) ( )
b) (
P1
.2
(12.1.3]) Ts —— 1), 2)
P1
T 1), 3
(3.2.1]) s oMo ). 3)
P1
(3.2.2)) Ts . 3)
R1 R1 P1
The 4), 5)
([3.2.3]) Msw Msw,s Msw,s
) F2 P1
) 0.83Ts 3), 6)
([3-3.2]) Msw H Msw.,s
3 P1
(13.3.3) 0.67Ts Mas 9. 6)
5 P1
- 0.67T 3), 6
([3.3.3)) s Mans ). 6)

-~
KR 2007




11 2 Common Structural Rules for Bulk Carriers
a) )
b) ( )
. F2 R1 R1 P1
8 ([3.3.4]) B 0.75Ts 3).6)
o Msw,H Msw,H Msw,s Msw,s
F2 R1 R1 P1
-4
9 0.75Ts 3).6)
([3.3.4]) Msw H Msw,H Msw,s Msw,s
F2 P1
10 Ts 2)
(3-4.2)) Msw,H 0
H1 F2 P1
11 TS 2)1 8)1 9)1 10)
(3.4.3]) Msw,s Msw,H Msw,s
H1 F2 P1
12 Ts 2), 8), 9), 10)
4.
([3-4.3]) Msw,s Msw,H Msw,s
H1 R1 R1
13 Tre(min) 11),12)
([351]) MSW,S 0 MSW,S
R1 R1
14 Tre(min) 11), 12), 13)
0 Msw,s
-1
15 0.67Ts 3), 14), 15)
([3.6.1)) Msw,p.H Msw,p.s
6 KR™ 2007



Common Structural Rules for Bulk Carriers

a)

b)

16

-1
([3.6.1])

0.67Ts

3), 14), 15)

17

-2
([3.6.2))

0.67Ts

3), 14), 15)

18

2
([3.6.2))

0.67Ts

3), 14), 15)

b)

1)
2)
3)
4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)
15)

4 7
Msw,H, Msw,s
Msw,pH, Mswp;s

)
3.0t/m®

(no MP)

13 ”
MBLK

(no MP)

Meui

» Msw,s =0

MH/VH

3.0t/m°
1.00 t/m?

(0.8Msy + 0.65C M)

(Qsw + Quv)

2007




11 4 2 Common Structural Rules for Bulk Carriers
4: BC-A ( )
( )
a) b)
( 3
F2
10SF T 2), 7
([342]) S O.SMSW,H ), )
Qsw
H1
13SF T i . 7), 11), 12
(35.1] He(Min) 0.8Msws ), 11), 12)
Qsw
a) 4 7

b) IvlSW,H ’ MSW,S

2007



Common Structural Rules for Bulk Carriers 11 4
5: BC-B BC-C
a) )
b) (
P1
T 1), 2),3
([2.1.3]) S 050 ).2).3)
-OMsw,s
P1
Ts 2), 4)
(3.2.1)) 0.5Msw.s
P1
Ts 4)
(3.2.2)) 0
R1 R1 P1 F2
The 5), 6), 14)
([8.2.3) Msw 1 Msw.s Msw,s Msw H
5 F2 P1
) 0.83Ts 4),7)
3.3.2
([ D Msw,H Msw,s
3 P1
. 0.67Ts 4),7)
([3.3.3]) M
SW,S
3 P1
i 0.67Ts 4), 7)
(I3.3.3)) M
SW,S

2007




11 2 Common Structural Rules for Bulk Carriers
a) )
b) (
4 F2 R1 R1 P1
o Msw,H Msw,H Msw,s Msw,s
4 F2 R1 R1 P1
9 ) 0.75Ts 4),7)
3.34
@ ) Msw,H Msw,H Msw,s Msw,s
H1 R1 R1
10 Tre(min) 9), 10)
(51D Msw,s 0 Msw,s
R1 R1
11 Tre(min) 9), 10), 11)
0 Msw,s
-1
12 0.67Ts 4), 12),13)
([3.6.1]) Ms.o(+) Ms.»(-)
-1
13 0.67Ts 4),12), 13)
([3.6.1]) Mso(+) Ms ()
-2
14 0.67Ts 4),12), 13)
([3.6.2)) Ms p(+) Ms (")
-2
15 0.67Ts 4),12), 13)
([3.6.2)) Ms p(+) Ms p(-)
10 KR 2007



Common Structural Rules for Bulk Carriers

11

a 4 7
b)  Mswr, Msws
Msw,pH, Mswp;s

( )

1) BC-B .

2) BC-B 3.0t/m* Mgy

3) 3.0tm?

4) MH/VH 1.00t/m®
5) » Msw,s =0

6)

7) (no MP) .
8) , (0.8Mgy + 0.65C M)
9)

10)

11)

12) (no MP)

13)

14) F2 (noMP)

(Qsw + Quv)

-~
KR 2007

11




11 4 2 Common Structural Rules for Bulk Carriers

6: BC-B BC-C

( )
a) b)
(5 )

F2

5SF ([3_3.2])'2 0.83Ts 0.8Msw.H 4),7),8)
Qsw
H1

10SF ([3.5.1) Tre(min) E E 0-8Msws 8). 9), 10)
Qsw

a 4 7

b)  Mswn, Msws :

12 KR 2007



Common Structural Rules for Bulk Carriers 11
3 —
1: BC-A
a) b)

(
H1 F1 R1 P1

T MS,(l) 1)
H2 F2 R2 P2
H1 F1 R1 P1

T MS,(Z) 2)
H2 F2 R2 P2
7 H1 F1 R1 P1

Tne Ms,(3)

L\|—| H2 F2 R2 P2
7 H1 F1 R1 P1

Ms, () 3)
&— | H2 | P2 | R2 | P2

The

7 H1 F1 R1 P1

Ms, () 4)
L\|—| H2 F2 R2 P2

a) T: ., Tae:

v The:

b)  Msu, Ms(2), Mgz, Mss: 8 3 [3.2.2]

« )
1)
2)
3)
4)

MH/VH
3.0t/ m®

KR 2007




11 4 3 Common Structural Rules for Bulk Carriers

2: BC-A ( )
a)
( ) b) ( )
H1 F1 R1 P1
T MS,(l) 1)
H2 F2 R2 P2
7 H1 F1 R1 P1
T Mo Ms,(2) 2)
L\|_| H2 F2 R2 P2
7 H1 F1 R1 P1
Tne Ms,(3)
L\|_| H2 F2 R2 P2
7 H1 F1 R1 P1
Ms (4) 3)
& | W2 | 2 | R2 | P2
Ths
7 H1 F1 R1 P1
Ms, () 4)
L\|—| H2 F2 R2 P2
a) T: ., Tae: . Tus:
b)  Msu, Ms(2), Mgz, Msgy: 8 3 [3.2.2]
( )
1) Mu/Vi
2) 3.0t/ m?
3)
4)

2 KR 2007



Common Structural Rules for Bulk Carriers 11
3: BC-B BC-C
a) b) (
H1 F1 R1 P1
T Ms,(l) 1)
H2 F2 R2 P2
H1 F1 R1 P1
Tre Ms, (3
H2 F2 R2 P2
H1 F1 R1 P1
Ms, 4 2)
H2 F2 R2 P2
Ths
H1 F1 R1 P1
Ms, @4 3)
H2 F2 R2 P2
a) T: v The: v Ths:
b)  Ms ), Ms(2), Mgz, Mss: 8 3 [3.2.2]
( )
1) Mu/Vi
2)
3)
KR 2007




Common Structural Rules for Bulk Carriers

11

11

—g
KR 2007



Common Structural Rules for Bulk Carriers 11 5 1
1
1

Msw 4 3 [22]

(kN.m)

o  Mow=Msyn :

e  Msyw=Msys :
Mw 4 3 [31]

(kN.m)
Mswre : 4 3 , (kN.m)
Mwe : 4 , (kN.m)
Mwep : 4 3 , (kN.m)
My 4 3 [33] (kN.m)
Qsw 4 3 [23] ,

(kN.m)
Qw :4 3 [32] , (kN.m)
Qswe :4 3 , (kN)
Qwr :4 3 , (kN)
Qwpe :4 3 , (kN)
k c1 4 [2.21]
X c1 4 [4] X (m)
z 1 4[4 yA (m)
N 1 4[4 [1.2] z (m)
Vb [1.4.2] (m)
Iy [1.5] 2 (m*)
I, [1.5] 2 (m®)
S [1.6] 1 (m’)
Zn [1.4.1] (m’)
Zne, Zao: [1.4.2] , (m*)
C 1 4 [231]
o [3.1.1] (N/mm?®)
TIALL [3.2.1] (N/mm?)
Yol 1.025 t/m’
KR~ 2007



11 5 1 Common Structural Rules for Bulk Carriers

1.1

1.1.1
4 3 ) [2] (5]

1.2

1.2.1
[1.2.2] [1.2.9]

[1.3]
, 0.5t

e [2] (5]

1.2.2

1.2.3

([1.2.2]

1.2.4

1.2.5

1.2.6

E = 2.06x10° (N/mm?) ,

(m?)

ASE AM

2.06x10°

AM . (mz)

2007



Common Structural Rules for Bulk Carriers

11

1.2.7

° 2.5m 1.2m
. 0.9m

1.2.8

Thg <0.06(B-2b)

>

>bs
po) : (m) , 1
>bg )
1.2.9 ,
, 0.25h,,
, hw (mm)

307

by ® bote = W ool TEEG

1. b st

(m)

, 75 mm

—g
KR 2007



11 5 1 Common Structural Rules for Bulk Carriers

1.3
1.3.1
1.3.2
0.4L 0.15L
1.4
1.4.1
(m*)
|
7. = Y
A |z -N|
1.4.2
(m*)
[ )
IY
Zpg "N
|
Zpp :V_Y
D
Vb (m)
[ )
Vp=2p—-N
Zp 1 4 [4] ,[1.3] Z
(m)
e [122] , ly

Vo = (27 - N)(0.9+0.2y§sz z5—N

>

—g
4 KR 2007



Common Structural Rules for Bulk Carriers

yr.zr 1 4 [4]

- YT
o [123]
:VD
1.5 2
1.5.1
[1.2]
1.6 1
1.6.1
z
2.
2.1
2.1.1
[1.2.6]
L
' 2.06x10°5 °
O1s
2.1.2
* Iyp
o = Msw +Myy 1073
Zp
[ ]
My +M _
=W WY1 03
Zpg

(N/mm?)

Y Z ,1 4 [4]
2 IY IZ s
S ,[12]
Ase
(N/mm?)
( ,Zw=Vp+N)

Y Z7 (m)

E =2.06x10° (N/mm?)

J[212]  [2.1.3]

—g
KR 2007



11 5 1

Common Structural Rules for Bulk Carriers

= Msw +Mwy 1073
Zpp
2.1.3
[2.1.2] BC-A or BC-B
4 3 (N/mm?)
M +M
o, = _SW.F T TWVLF 1973
Zp
2.2
2.2.1
Qsw  Qwv , BC-A BC-B
Qswe  Qwvr
) QSW QWV
Qswre  Qwvr
[2.2.2] AQ¢
s QSW QWV
BC-A BC-B Qswe  Quvr [2.22] [223]
2.2.2
(N/mm?)

S
0= (st +Qwv —&AQc )ﬁg

Y
t 1 , (mm)
S 1
&= Sgn(st )
AQc ( 2 ) >

[ ]
AQc =« , - Pl
HEH

6 KR™ 2007



Common Structural Rules for Bulk Carriers 11 5
[ ]
AQC =0
_ £oby
= g EO
2+ —
by
Loy
@p=138+1.55— ,3.7
by
60 . b() (m) s bO
le : (m)
Bu (m) ,
M ()
Tic (m)
O
(¢]
q I
jﬁoc = paTLC
AN
N / -
N
L
N\ 4 3
\\ N
\
2: AQc AQc
1:
t (mm) S
ts 0,5
ts 0.5(1-¢)
tis 0.5¢
ts, tis (mm)
tSM: tISM (mm) . E(ﬁ. t,) / E[.
G0 i (m) (mm)
t
¢ : , $=0275+025-"M
tom
KR~ 2007




11 5 1

Common Structural Rules for Bulk Carriers

2.2.3 BC-A  BC-B
221] [222]

4 3

S
= (QSW,F +Quv F —€4Qc )ﬂ5

BC-A BC-B
(N/mmz)

O

2
03| . 01<X<03
L

C03<X<07
L

2
1 1
O'l,ALLﬂ—S—OO(i—OJ] , 0.7<%<0.9

Y
&= sgn(Qsw,)
AQc  : [2.2.2]
5 TLC
t (mm)
3.
3.1
3.1.1
[2.1.2] [2.1.3]
01 S o1 ALL
OlaLL (N/mm?)
b 130
LALL K
s 0105
1,ALL " K\
1%
1,ALL K
k k (L
b 130
1,ALL K
3.2
3.2.1
[2.2.1] [2.2.2],
< AL
TALL - (N/mmz)
TI,ALL = 120/'(

[2.2.3] -

2007



Common Structural Rules for Bulk Carriers 11 1
4. 2
4.1
41.1
[4.2] [45] . [3]
4.1.2
[1]
, [4.5]
4.2 0.4L
4.2.1
(m3) Zng Zpp
o Zpwin =0.9CL°B(Cg +0.7)k10™°
4.2.2
, 0.4L (M) Zpe  Zao
o« Zp-= M sw+Muy 1073
O,ALL
e BC-A BC-B
7 M sw r+Mwy £ 1073
R=——

O1,ALL
4.2.3
[1.2.8] , >bg

,[4.2.1] [422] Zrmin Zr 3%
4.2.4
0.4L , [4.2.1] (1] )
4.3 0.4L
4.3.1
0.4L (m’) Zag  Zao

o 7. = M sw+Mwy 1073
" OLALL

—g
KR 2007



11 5 1 Common Structural Rules for Bulk Carriers

e BC-A BC-B

M +M
Zp = sw.FTMWY.F -3

O1,ALL
4.3.2
0.4L (1] ) 9 1 9 2
4.4 2
4.4.1
2 (m*)
Iyr = 3Z'R,MIN L-1072
> Z’R,MIN [4-2-1] ZR,MIN . 5 k=1
4.5
4.5.1
[4.2] [4.3]
, ([1] )
. ( )
o ko
Vg = 1B LALL
OB +t01p
. Vp ([1.4.2] ) ( )
o k
Vipp = 1D 1,ALL (N VD)
OB +t0p
ois, Oip: [2.1.2] (N/mm?)
b 1 3 [4] [1.3] Z (m)
4.5.2
s 0.4L
KR™ 2007
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Common Structural Rules for Bulk Carriers

11 5 1

5.
5.1
51.1
[42] [4.3]
Msw
5.1.2
[2.2.1]
(kN)
Qp = 5|QT|_QWV
&= Sgn(st )
Qr  :[227] =120k
N/mm? (kN)
5.1.3
[2.2.2]
(kN)
120 7t
Qp = E%-'—AQCJ_QNV
&= Sgn(st )
S 1
t 1 (mm)
AQ¢ [2.2.2]
5.2
5.2.1
MP,P = Msw + va - MWV,P
KR™ 2007 11



11 5 1 Common Structural Rules for Bulk Carriers
5.2.2
(kN)
QP,P = 5QP +Q\/\/v _QWV,P
&= Sgn(st )
Qp . [6.1.3] (kN)
5.3
5.3.1
[4.2] [4.3]
Msw,r
5.3.2 -
[2.2.1] >
(kN)
QP,F = 5|QT | _Q\NV,F
&=sgn(Qsw )
Qr 0 [2.2.2] , 7=120/k
N/mm? (kN)
5.3.3 -
[2.2.2] R
(kN)
120 /7.t
Qp,: _E(E% QCJ_QWV,F
&= Sgn(st )
o 1
t 1 s (mm)
AQc : [2.2.2] , M
Tic
12 KR™ 2007



Common Structural Rules for Bulk Carriers

11

1.1

1.1.1
L 150m

2.1

211

M = Mgy + yw Myy

My, Msyp, Mgwp . (Msw),

Myy, Myy,ps Myy,p (M),

Tw
Yw = 1.20

2.2

221 - (M -x)

(Msw,r)

(MyvF)

M (kN.m)

(Mgw.p)

(Mpyyp)

(kN.m)
4 3

(kN.m)

KR 2007



11 5 2 Common Structural Rules for Bulk Carriers
M
4 AR }]
By E
Ml;ll <
Xy
PAREAS MUS
1. M-y
2.2.2
.3 [3.2.4]
2.3
2.3.1
<M
VR
My (kN.m) , 0.5 t¢
MU = MUH .
My = Mys
Myy [2.2.1]
Mys [2.2.1]
M , (kN.m) [2.1.1]
7 : 1.10
2 KR~ 2007



Common Structural Rules for Bulk Carriers

1—
1 4
I, : 2 (my ,5 1 [151]
Zus, Zyp: (cm?) 5 1 [1.4.2]
1.
1.1
1.1.1
- M-y [2.1] -
My
2 - M-y
2.1 -
2.1.1
- M- 1
My 1
M x - -
Ai M,
' Xi Xi-1 Ay
13
& o
o-€
- o-¢

KR 2007



11 1 Common Structural Rules for Bulk Carriers
’ Xl'
( 1 )
1 -
( 1% )
4
R
0.01%
= A = —
yA 4 2p-N
s 1 4 [4] z (m)
& =Xz O;
ZNA_cur
S4;0:=34; 0 (i- . J- )
M, = ZO-UfAi (z, - ZNA_cur)

My
Ay 4

2007



Common Structural Rules for Bulk Carriers

11

Xi

N, =N

No

Yes
8,8,= (zero)

2.1.2
[2.1.1]

No

Yes
v

KR 2007



Common Structural Rules for Bulk Carriers

- / [2.2.1]
- (hard corner). [2.2.2]
° Xi M; o
oO—¢& y
& o
[2.2] o
- O —&
° , XF (m-l)
M
=+0.003—L
XF El,
My P My My (KN.m)
Myy = 10° Royy Zyp
My2 :10-3 ReH ZAD
XF - M-y :
2.2 o-¢&
2.2.1
1
2.2.2 (hard corner)
L ( )
- [2.2.3]
4 KR~ 2007



Common Structural Rules for Bulk Carriers 11 5 1

1:
o—&
[2.2.3]
[2.2.4]
[2.2.5]
[2.2.6]
[2.2.7]
[2.2.8]
2.2.3
- - (load-end shortening curve)
o-¢ ) « ) 2 )
o= ¢ReH
@ (edge function)
o=-1 ,e<-1
=¢ , —1<e<1
o=1 ,e>1
&
e=CE
&y
&g
&y
Re
&y = EH
o}
A
ReH
€
- ReH
2: -

KR 2007 5




11 5 1 Common Structural Rules for Bulk Carriers
2.2.4 —
- Ocpr1—¢
- 3 )
Agyr +10b,t
Ocr1 = (Do—Cl—Atf .
sip T 10stp
)] D [2.2.3]
Agr (cm?)
o1 (N/mm?)
R
001:U_E , op<—e
£ 2
DR, & .
Oc1 :ReH(l_ 4 A ] , op>—2he
Ol
& [2.2.3]
Or1 (N/mm?)
Op = ﬂZEI—Ezlo’A'
Agl
I b 2 (cm®)
bg1 (m)
K
bp=— , Pg>10
E
bp =5 , Pr <10
‘, E
Ap bi (cm?)
bg (m)
by = (2.25 B 1.225} B »125
Be Pz
bE =S , ﬂE < 1.25
OCR1
A
Oct
S
3: - OcRr1-€

2007



Common Structural Rules for Bulk Carriers

11

2.2.5

Ocr2 =

Asyr

Oc2

OF2

Ocp

Be

2.2.6

Oocrz = PR,y

D

(4 )

Agyp0 o +10st ,00p

A sir 10st »

© [2.2.3]
(cm?)
(N/mm?)
Gcz_—GE2 , o <—dle
&
Oc2 :ReH(l_ CIZRQHSJ v Op2 >R?H‘9
OE2
16 3 [4.3] ( N/mm?)
:[2.2.3]
(N/mm?)
225 1.25
op=| 22 R . Bp>1.25
[ Br PP J
Ocp =Ry , Pp <125
:[2.2.4]
Ocro
A
GCz ....................
>
4: - - Ocro-&

103bEtp + Ryt + byt

3
10%st, +ht,, +bt,

© [2.2.3]

OCR2-€¢

OCR3-€

2007



11 5 1 Common Structural Rules for Bulk Carriers
b : [2.2.4] (m)
hwe (mm)
h,, = E—ﬁ h, , B, >1.25
By B,
h,, =h, , B, <125
_ h, }gReH
ﬂw - tw E
& : [2.2.3]
2.2.7
- OCRr4-€
- 5 )
10stpocp + ASﬁfO'C4
Ocra =
Agyr +10stp
D : [2.2.3]
Agyr (cm?)
ocr [2.2.5] (N/mm?)
Ocy (N/mmz)
R
Coq = Oka  opy S —g
& 2
DR R
ey =Ryy|1-—HE| | gy <=dlg
4oy, 2
Ora (N/mm?)
; 2
Op4 = 160000(i]
hW
& D [2.2.3]
Gcre
A
Gcq
-
5: OCcRr4=&
8 KR~ 2007



Common Structural Rules for Bulk Carriers

11

2.2.8
OCRr5-¢
Ry ®
. 2
=min
o MMy, 3225 L) oy sy, L
0\ Be B ¢ Bk
@ : [2.2.3]
Be © [2.2.4]
g

KR 2007



Common Structural Rules for Bulk Carriers

11

11

—g
KR 2007



Common Structural Rules for Bulk Carriers

11 6

0.5tc

05tc
N S 1 4 [4]
5 1 [1.2] ,

t : (mm)
(KN/m?)
[3.1.3]
[3.1.4]

Ps: Pw - ,

Pe : (KN/m?)

pr : (KN/m?)
ox  : [3.15] N/ )

/ : (m)

Ca : (aspect ratio)
s\ S

c,=1211+ 0.33(—] —-0.69—

1 1

¢, =1-05>
;

Cr

r : (m)

1.1

111

(m*) 5 1 [1.5] ,

(m?) 5 1 [15] ,

0.5tc

[3.1.2]

(m)
,1.0

,04

—g
KR 2007



11 6 1 Common Structural Rules for Bulk Carriers

1.2

1.2.1
3 2

3 2 [3]

1.2.2
(mm) [1.5.1]

1.3

1.3.1

1.3.2

1.4

14.1

1.5

1.5.1

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

11

1:
1 EPP 3
T EPP 3 Lers X
3
| Lep3 L L EPP 2
i %
- EPP 2 i
= Lcp2 ¥
LeP 2 Yy —
o . Eaep | EPP 1
LCP 1
LCP 1 x—l——
X e A X e Ad
2.
2.1
2.1.1
.(a c )
2.2
2.2.1
2
, ) 0.25T
2.2mm) (mm)
KR~ 2007



11 6 1 Common Structural Rules for Bulk Carriers
BT)O.ZS
t=28(s+ 0.7)(—
VRen
2:
(mm)
7.5+ 0.03L

, , 5.5+ 0.03L

, 45 +0.02L

, 0.85L.2

(Inner side), ,
O.6Lll2
6.5
5.0
2.3
2.3.1
(mm) [3.2]
2.3.2
(mm)
t=0.76[(ps + py )5, " R%k 3
R (m)
S (m)
2.3.3
2m
2.4
2.4.1
2m
2.5
2.5.1
2m

4 KR™ 2007



Common Structural Rules for Bulk Carriers 11 6
2.5.2
2.5.3
0.5L ,
1/6
40% , 4.5mm
, 0.5L
30% , 2.5mm
2.5.4
0.6L ,
1/6
15% , 4.5mm
2.6
2.6.1
2.6.2
0.5L ,
) 1/6
40% , 4.5mm
) 0.5L
30% ,2.5mm
2.6.3
0.6L ,
1/6
15% , 4.5mm
2.7 (dunnage)
2.7.1
, [2.7.2] [2.7.4]
2
2 1
(Inner hull) [27.2] [2.7.3]

—g
KR 2007



11 6 1 Common Structural Rules for Bulk Carriers

2.7.2
(mm)
(=K, (g;PaRZY)F
K1
‘- \/1.7st2 ~0.73s2K2 — (1 -0
20'(2s+2/K,)
a, c4 2 [3.2] (m/s?)
F : (kg)
F = Kg iz
N3
Ap 6
Ks
Ks=1.4 : 1
Ks=1.0
W : 1 (kg)
n
N,
J 3 n 3 0l 3
. 4 n = I
Ng 01 (dunnage)
ls (m)
Kz
K, = —%+\/GJZ +1.37(92(1—§j2 1233
o : (m)
. 3 ol ls, Ny N3 4
. 4 Iz
2.7.3

(mm)

—g
6 KR 2007



Common Structural Rules for Bulk Carriers

11

[gcos(6, -6, )+ay sing, F’
=5 2oR
Py

Ky  [27.2]
0, ; (deg)
0, 4 2 [21] (deg)
ay S 4 2 [3.2] (m/s?)
F’ : (kg)

gr_WnaCy

N3

Ap : 6

W, ny,ng : [2.7.2]

Ck
C=40 : 2 1 ,
Ci=25 :
7] 2% (Key coil)
glojoj=d
(Wiring) £ro] % (Shoring)
7
(Chocking)
wlef o] =] (Dunnage)
2:
(Dunnage)
\ /
'
1) L1 %) 12 1) 1) 7] %) 1)
N N
n, ¢ 3 4 o
/
3:
_"

KR 2007



11 6 1

Common Structural Rules for Bulk Carriers

(Dunnage)
\ //
A A MI\VM
v
g -
4.
3: 1 Ny
N, ny=2 n;=3 ny=4 n;=5
1| o<t<os | o<t<o03s |o<lco2s | o0<l<o2
/s ’s ’s ls
Y4 V4 Y4 V4
2 05<—<1.2 0.33<—<0.67 0.25<—<05 02<—<04
gs gS ES fS
3 1.2< i <1.7 0.67 < i <1.2 0.5 <i <0.75 0.4 <i <0.6
ZS ZS fS €S
4 1.7 <i <24 1.2 <i <1.53 0.75< L <1.2 0.6 <i <0.8
ES ES ES ES
4 V4 V4 Y4
5 24<—<29 1.53<—<1.87 1.2<—<1.45 0.8<—<1.2
’s ’s /s ls
14 ! 14 !
6 29<—<36 1.87<—<24 145<—<17 12<—<14
gs ES ES ES
/ / 14 /
7 36<—<4.1 24<—<273 1.7<—<1.95 14<—<16
ZS ZS éS ZS
V4 14 V4 b4
8 41<—<48 2.73<—<3.07 195<—<24 16<—<1.8
gs gs fs ES
9 48< i <5.3 3.07 < i <3.6 24< i <2.65 1.8< i <20
s s ls ls
14 14 14 Y4
10 53<—<6.0 3.6<—<3.93 265<—<29 20<—<24
ES fS gs gS
8 KR™ 2007



Common Structural Rules for Bulk Carriers

4: 1
N3
n
2 2 | 3 4 | 5
1
2 0.5¢4 0.33/5 0.25/5 0.2/4
3 1.204 0.67/5 0.50/5 0.4/4
4 1.704 1.20¢¢ 0.75/4 0.6/g
5 2.4/ 1.53/4 1.20/5 0.8/
6 2.9/05 1.87/4 1.45/4 1.2/0
7 3.6/ 2.4004 1.70¢4 1.4¢04
8 4,104 2.73/04 1.95/¢ 1.6/
9 4.8/ 3.07/5 2.40/4 1.8/
10 5.30g 3.60/5 2.65/05 2.0/
2.7.4
n, 10 n 5
[3.2.1]
3.
3.1
3.1.1
4 4 108
H1,H2,F1,F2,R1,R2,P1 P2
3.1.2
(Ps)
e 4 5 [1]
e 4 6
(pw) Hi1,H2, F1,F2,R1,R2,P1 P2
e 4 5 [1]
e 4 6
3.1.3

() 4 6 [3]

—g
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11 6 1 Common Structural Rules for Bulk Carriers

3.14
(pr)

®  Pr=Pst - Ps,
®  Pr=PsT,
Pst 4 6 [4]

Ps
Ta

4 5 [1] . , T

3.1.5

ox (N/mm?)

M

MSW

ly

My

(z=N)=Cypy

(z—N)+Cypy

y}lO -3

Ox :|:Csw

IY z

Msw (kN.m)

Mw (KN.m) 4 3

Mwh . (kNm) 4 3
Csw : , H1, H2, F1, F2,R1,R2,P1 P2 5
Cwv, Cwn:4 4 [2.2] , H1, H2,F1,F2,R1,R2,P1 P2 5

~
10 KR 2007



Common Structural Rules for Bulk Carriers 11
5: Csws Cwv Cuwn
CSW CWV CWH CSW CWV CWH
H1 - -1 -1 0
H2 1 1 0 -
F1 - -1 -1 0
F2 1 1 0 -
P1 1 04-T, /T 0 1| 04-T /T 0
P2 1 ~04+T,cIT 0 1| 044T /T 0
3.2
3.2.1
(mm)
t =15.8c,c,s Ps * Pw
ZoRy
Ap
6:
Ap
095-0452% 09
Y
095-0.9012% 09
Y
0.9
3.2.2
(mm)
t =15.8c,c,s Pe
alpRy
KR~ 2007 11



11 6 1

Common Structural Rules for Bulk Carriers

Ap . Ox
[04
e a=0.95 :
e =115 :
3.2.3
(mm)
t-14.9s [LOOP
eH
p 4 6 [33.7]
. (mm)
t, =14.95 | Z0OP
Ren
. (mm)
t, =14.95 | =2P
ReH
B 46252p_t2
Rep NP
the (mm) ;
eH
3.24
4 6 [4]
(mm)

t=15.8¢c,C,5.|—PT
1.05R,

12

—g
KR 2007



Common Structural Rules for Bulk Carriers

11 6

, 300m

[4]

5 1 [12] ,
Ps, Pw - ,
Pr (kN/m?)
pr (kN/m?)
(N/ )

ox [3.15]

(mm)
(mm)
(mm)

t; . (mm)

()

(cm?) .3 6 [44]

(N/mm?)

300 m
2 (m?
0.5t
2 (m")
05t

5 1 [L5]

5 1 [15]

0.5t

(KN/m?) [3.1.2]

[3.1.3]

[3.1.4]

(m)

(m (3 6 [42] )

,3 6
,3 6 [44]

(m)

(cm?)

[4.3] .(m)

2007



11 6 2 Common Structural Rules for Bulk Carriers

1.1

111

1.2

1.2.1
3 2 ,
3 2 [3]

1.3

1.3.1

1.3.2

1.4

14.1

1.4.2

:pU+pL : 0

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

f1 pL : 0

Ly

4 : 0 (m)
Pus PL / (KN/m?)

2.1

211

Sc

, Sc S

2.2

2.2.1
(mm) o,

—g
KR 2007



11 6 2

Common Structural Rules for Bulk Carriers

e 1=3.0+0.015L,

2.2.2

ty = 0.75¢ (7 + 0.03L)

a=115 :
a=10

2.3.2 T-

tﬂgesﬁ

b
t—fs33\/E
f

bftf > hVth

40%

(mm)

tw

hw
[

—g
KR 2007



Common Structural Rules for Bulk Carriers

11

- i
_:g ~ tW’
te
)
|
4: T-
2.3.3 (angle)
( 5
M g5k
ty
by
1 <165Vk
ts
byt > “NGtW
| |
| i
£
tw
t
Y
1 -
- bf
5.
2.4
2.4.1
Asr (sz)
Isr (Cm4)
N4
A = P50

- 0.755/( Psgy + Psra JAasr /3w
47.2Ansg —S/(Psy + Psr2)

—g
KR 2007



11 6

Common Structural Rules for Bulk Carriers

Psr )

Psr = 0'5(pSR1 + pSRZ)

Psr = Psr3
Psr1 (kN/mz)
Psr2 (kN/mz)
Psrs3 (kN/mz)
¢ Mm@ 6 [423] )
lsr (m)
Aasr (sz)
2.5 (dunnage)
2.5.1

6 1 2 )

2 [25.2] [253]
2.5.2
w (cm®) Ay, (cm?)
_ (g +a; )F
=K3
84sRy
Ash _ 5(g +-aZ )F 10-3
T,8IN¢@
Ks 1
a, c4 2 [3.2] (m/s?)
F 6 1 [27.2] (kg)
@ : [3.2.3] (deg)
2.5.3
w (cm®) Ag, (cm?)
WKy [g cos(6, -6, )+ay sing, JF'
815Ry

6 KR~ 2007



Common Structural Rules for Bulk Carriers 11 6 2
7,8iN@sing
Ks . 1
6,6, : 6 1 [27.3] (deg)
ay c 4 2 [3.2] (m/s?)
F' 6 1 [27.3] (kg)
1/ : [3.2.3] (deg)
@ (deg)
0 6 1 [2.7.2] ,
(m)
1 K;

n, 1 2 3 4 5 6 7 8 9 10

2 2 2 2 2 2 2 2 2
O I I U R _Ae” _3c L

/ 3¢ 9/ 20 15¢ 9/ 10 12/ 270
2.5.4

(n) 10 (n) 5
[3.2.3]
2.6
2.6.1
2.6.2
(SWL)
2.6.3
(N/mm?)
100 540
235 235 "
» R (N/mm?)

KR~ 2007 7




11 6 2 Common Structural Rules for Bulk Carriers
3.
3.1
3.1.1
4 4 10°®
H1,H2,F1,F2,R1, R2,P1 P2
3.1.2
(Pps) (Pw)

(ps)
e 4 5 1]
e 4 6

(pw) H1,H2,F1,F2,R1, R2,P1 P2
e 4 5 [1]
e 4 6
3.1.3

() 4 6 [3]
3.1.4
(pr)

® Pr=Pst - Ps :
®  Pr=Pst
Pst 4 6 [4]
Ps
° Tl

4 5 [1] ) Ta
° ©ps=0
3.1.5

ox (N/mm?)

8 KR™ 2007



Common Structural Rules for Bulk Carriers 11
O =| Com Az = N)-+ Gy [M1 (2~ N) — G [y 102
Y IY z
Msw (KN.m)
My (KN.m) 4 3
Csw 2
Cwv, Cwn:4 4 [2.2] 2
2 Csws Cwv Cuwm
LC
Xsw Xwv XwH Xsw Xwv Xwh

H1 -1 -1 0

H2 1 1 0

F1 -1 -1 0

F2 1 1 0

R1 1 0 12_T|_c -1 0 12_T|_c

Ts Ts
R2 ! 0 Te 4, 1 0 Te 4,
Ts Ts
P1 1 04 Tc 0 -1 04 Tic 0
s s
P2 1 k_o_4 0 1 Te _ 0.4 0
Ts Ts
3.2 (
3.2.1
3.2.2
[3.2.3] [3.2.7]
90%

KR™ 2007




11 6 2 Common Structural Rules for Bulk Carriers

3.2.3
(cm?) (cm?)
— (ps + pW )S?Z 103
mAsRy
AS — 5(pS + pW )Sf
" 7,5iNg
Ag 3
¢ : (deg)
. ¢ 75
3 As
4: As
1.2(1.0—0.850—"] 0.9
Y
0.9

3.2.4 150 m

150 m w(cm®)
we i Ps P lscl? ) s

mAgRy
K , 4, 5
d, <2.5d, , 1/2

Sc : [2.1.1] 1/2 (m)
/ 6 (m)
As : 3

~
10 KR 2007



Common Structural Rules for Bulk Carriers 11

4: dy >25d, K
0.83 1.25 1.25
1.25 1.00 0.83
5: d, <2.5d, K
0.83 0.71 0.65
0..83 1.25 1.13
dw>=2.5do dn<2.5do
B B
Al © A e
do 1 do /
d du
e=A(1-do/2B) e=A(1-do/2B)
6: l

3.2.5

w (cm®)
Ash (sz)

Pest?

=—F> 10°
1645 Ry

—g
KR 2007



11 6 2 Common Structural Rules for Bulk Carriers
5pgst
A = ar, sing
Ao d : [3.2.3] o A ok
o
a=0.95
a=115
(Z/,LS 1.0
3.2.6
0.5W, ¢ +Wy, > M__ 103
0.95R,,
r< Re
T2
M (kKN.m)
M=F/./8
F ©4 6 [3.3.7] (kN)
le ©3 6 [10.4.4] (m)
We 3 6 [10.4.13] (cm?®).
_ 2
Wi =Wg _{Qhe 0.5hGsc Ps ]103
eH
Wg © 3 6 [10.4.14] 1/2 (cm®).
Q (kN)
Q=08F
hg (m) 3 6 31 35 )
Ps (KN/m?) 4 6 [3.3.7]
Sc 2 (m)
Wy (cm?) 3 6 [10.4.14]
, 1.15 Wie
T (N/mm?)
z':10i
Asi
As (cm?) , 3 6 [10.4.15]
12 KR™ 2007



Common Structural Rules for Bulk Carriers

11

3.2.7

= pT—Slﬂlo3
1.05mR,

5p;st
Ap = ——T——
1.05z, sin¢

y © [3.2.3]
3.3

3.3.1

2
w=1.1250, (Ps* P s’ 1o

mAsRy
5(pg + pW)sﬂ(E—ZEBj
=(1.1
Ay =[L.2Jarg rosing 7
am

e 042 :BC-A

e 0.36
Ag , 0.9
1 3 6 19
s
e 11:BC-A
e 10
lg 7

w (cm®) w (cm®)

w (cm®) w (cm®)

(m) 0.25D

(m)

—g
KR 2007

13



11 6 2 Common Structural Rules for Bulk Carriers

dp=52 9)u 7o)
F 3
05 {B= 315 B7 Zo
Y
7.
w (cm?) As (cm?)
[3.2.3]
3.3.2
5 [3.3.1] 2
7 —01aPsHPw)*
n
, (m)
n , 1,2 3
3.3.3
3 6 19 '
[3.3.1] i
tis (Mm) L.>mm ’
. e g7k
tg
. : he <73Jk
LB

~
14 KR 2007



Common Structural Rules for Bulk Carriers

11

[3.3.2]

ts

' 2
tg = (tLB ty )%

ty :[3.3.1]

3.3.4
3 6 19

3.4

3.4.1

Wi

(m)

ar

or =150 :

tw 173

Ash (m m)

12k

[3.3.1]

tyg(mm)

2 )

, ts

(m)

(N/mm?)

t's

(cm?)

—g
KR 2007

15



11 6 2 Common Structural Rules for Bulk Carriers

ar = 75
‘ : [3.3.1] (m)

3.4.2

(cm?)

W;S Kpit

A =04
f% Kig,

Wi

(cm?®)
A : [3.4.1]

kbkt

klg,i -

3.5

3.5.1
[3.5.2] o T 6

o < A5Ry o < algRy o <1.05Ry

T<71, T<ar, 7 <1.057,

( )
A 1 [3.2.3]
a :[3.25]

3.56.2

~
16 KR 2007



Common Structural Rules for Bulk Carriers 11 2
4. 1
4.1
4.1.1
1 1
(cm?)
A=0.1k; pst
ky
ky= 0.30 (3 6 )
ki, =0.225: (3 6 )
ki, =0.20 : (3 6 10, 11
p (KN/m?)
4.1.2
1 (cm?)
w = 25552
S : (m)
t 01 (mm)
Ss : (m)
4.1.3
1 (N/mm?)
o <175
Ao
o =11K_ K Kepiss ——
con " Mongi N stiff cos 0
KCOH . ( )
Keon =35 @
Ken =40 : ( )
KIongi '
Klongi :10 . (T—
K|ongi =13 : ( , (bulb) )
KR™ 2007 17



11 6 2 Common Structural Rules for Bulk Carriers

Ksifr ; - ( 9 )
Ky = 1.0 :
Kgig = 0.8 :
o 10
Ao (N/mm®
2w

703220 (A /1) + (Aup /05 )+ Acq
w : (N)
W =1000(¢ - 0.5s)sp

p : (kN/m* , 4 6 [2] 107"
14 : (m)
s : (m)
A, Ay, Ay 10 (mm?)
Ly, Ly 10 (mm)
h' : (mm)
h'=hg +hy'
h : 10 (mm)
hy' - (mm)
b'<150 hy "= 0.636b"
150 < b’ hy'=0.216b"+63
b : (mm)( 10 )

~
18 KR 2007



Common Structural Rules for Bulk Carriers

bs

N

KR 2007

19



11 6 2

Common Structural Rules for Bulk Carriers

| a}-’
. / is
N L !I f2
b
16/ / Aw=bit: |
] i-'Tf
Iy
ci s
et | Avi=lteitu Awa=lne3pu T
- .~
10: 1
20 KR~ 2007



Common Structural Rules for Bulk Carriers 11 6

3
1 4 . , )
)
a (mm)
b (mm)
a (a=alb)
n
T T T - K
\ | [
b — — = _‘ ______ I_ -_—— — -
i [
| [ \
_____ L [
a7 Xl
_____ L D 2 \\
| HL»R\
| N
L.
a
b
1
t (mm)
o, (N/mm?)
Top ©[2.1.3] (N/mm?)
o, DX (N/mm?®)
o, Sy (N/mm?)
T DX-y (N/mm?)
A b
A= ReH
Ko,
K , 2 3
KR™ 2007



11 6 3 Common Structural Rules for Bulk Carriers
Ge
2
t
o, = 0.9E(—j
bl
bl
vd
¥ =0,/0
o .
o>
S ,
S=1.0
S=1.1 (foundation)
S=1.15 s s s (inner side),
/ /
[4.2]
1.0
F 1
F
A
F, 2)
1.0
1.05
1.10
N 1.20 T
1.30
( )
(D
(2) F
1.
1.1
1.1.1
1.1.2
2 KR™ 2007



Common Structural Rules for Bulk Carriers

11

10

2.1

2.1.1

o [2.1.2]

e [2.13] (7gr)

4 4
H1, H2, F1,F2,R1,R2,P1 P2

2.1.2 (c,)
[2.1.1]
.15 6 2 [3.15]
[2.1.1]

2.1.3 ()
[2.1.1]

O =0y +Cow Oyy

Osww 4 3 [2.3]
Ow :4 3 [3.2]

(6]

(0,)

10®

—g
KR 2007



11 6 3

Common Structural Rules for Bulk Carriers

Ogo =30CLB(C, +0.7)1072

2.1.4
6 1 [3.1],
6 2 [3.1]
6 2 [14]
2.2
2.2.1
4 KR~ 2007



Common Structural Rules for Bulk Carriers

11 6

2:
K K
v | a=%
1 =
L2y 20 84 A< A, K, =1
y+ll A> 2,
GX GX
_ 1 022
B < [orw>- K=763-y(626-10p) | x=¢ 53
. N
VO ap JVO a>1
c=(1.25-0.12p)<1.25
w<-1 K=(01-y)-5975
(i-v) ZC:E{H 1—0'88J
2 c
2 , I R+F2(H-R)
. | 1zw=0 ax1 | k=rF[1+] 2 N 2
o, ([T ¥"°r 1 a2 ('//+1 1)
‘ E c=(1.25-0.12p)<1.25
G.\‘ MM Vo, 1 2 2 1 1+ ) ﬂ<ﬂ.c
eas | K=F [1+—2j v P
a 1.1 R:/{l__j
1<a<l5 ¢
” Az, R=022
-2.(13.9-10 )}
7 ( 7
o /1025{1+ /1_0.88]
2 c
-1
0>y > P [1+ 1)221(1_“//) K »
—Fl[14— 2
o) Ll | po|1-09L |50
/1!7
a>1.5
v 2
-2 (587+1.87a 2
pEl 1<4,2<3
8.6 20 =22-05
+?—10(//):| P
O
1<a< 5 !
—_ :1
3(1-y) K:Fl(l—wj -5.975 “
4 a o,
F
clz(l——ljzo
o
— 2 G)
w<-1 K—Fl[[l—wj -3.9675 ’
o> o
3(1-y) e e
4 +0.5375(—‘/’] Hea 21 R
o = >
2
+1.87] c(T+\/T —4)
T=/1+—14—+l
154 3
2 (. )
KR™ 2007




11 6 3 Common Structural Rules for Bulk Carriers

1
o, c\.i 13920 . 4(0.425+az]
t < =T 4 1
é § 3y +1
W.GX - 7(1.7}; 7‘“/.6"( a > 0 W 21 < 0'7
1 K, 1
0>y >-1 K= 4(0.425 +—2j(1 +y) = 5p(1-3.42yp)
[24
A>0.7
1

. : Ky =73

Yo, \VGL 3 v A7 +0.51

g . E& 12y >-1 a>0 K=(O.425+?J—

Oy o-b Oy

K=K, 3

+f¢¢+ a2l

i ir*j _ KT:[5.34+i}

A v az

T O<axl 5.34
b .
b | K, :[4+7} 1<0.84
=1
4 K=K'r
Bl 5 K'=K A>0.84
7 —

0] - -
N —— C o (daY s A
ab | a b

Cdacor dicgg
b
a>164 | K=128 2<0.7

x Ox Ky =

g Wfﬁgj T | a<ied | K= +056+0.130 A>07 |

ot ¢ K= os1

A +0.51
8
a>2 | k=697

G.X GX 3

S %% _:_

= =y a<2 1<=i2+2.5+5052

‘ o-b 3 a

9 a>4 K=4

<

o 5. pEpET 1<0.83

- = o 4>a>1 | K=4+ -2.74 K, =

H %% - 3 2>0.83

cab ) a<l | K=—5+207+067a° g L_022

Z R Vi

10 a>4 | K=697

Ox Ox 4-a]

= gj L 4>a>1 K:6.97+{ } -3.1

=4 ‘' B - 3

cab ] as<l | K="21207+40

(24
2 . (o, )

-
KR 2007




Common Structural Rules for Bulk Carriers 11 6 3
3: R/t<25001
K K
0.175
K= b +3(Rt0)35
JRt b”
A<04 ? K, =1
04<A<12
k., =1274-0.686-1
A>12 x=0'—625
b2 2 2 A
K=03—+2.25 —
R? bt
A<025 °* K, =1
025<A<1
K, = 1.233-0.933-1
i} 1<1<15
R _ 3
K, =03/ %
A>15
K, =02/7
b R 0.6-b 4Rt Rt
LAPa K= +——03—
R t JR? b b
5 la
2 2
bR | ko032 000 B2
R ¢ R? bt
4
K=K_+/3
L2 5 7 3 2<0.4 K, =1
| —3&7\/: 0676 | 04<1<12
R t K =|283+——— ) =
\ ’ RIS 15 K, =1.274-0.686- A
b2 A>12 ,:0'—35
£>8,7\/E K, =028 A
R t R\ Rt
1 K
2. R K
0.8 0.65
lb: Kx=7ﬁl.0 2: K'y=7§10
KR~ 2007




11 6 3

Common Structural Rules for Bulk Carriers

3.
3.1
3.1.1
t>b/100
[3.1.2] , 2
° 1:]2.1.2] 100% [2.1.3] 70%
. 2:]2.1.2] 70% [2.1.3] 100%
[3.2]
3.1.2
[2.1]
[ )
el
oS VL[S V3 | oy=0, =07z
Ky ReH K ReH
el
S -S
[ o] ] J{M 3 2 0,=0.70, T=Top
Ky Koy K. .R(,H
[ )
| s e2 \/_
O-y|' " o5 -3 1 oy=0, =071
Ky ReH K 'ReH
s e2 \/_
Oyl . |T|'S' 3 2 o0y=070, T=Tgp
K} ReH K ReH
1.0
KoK 3
€1, € €3 4
e3 K, | K 1
3.2
3.2.1
[3.2.2] » [3]
, [3.2.2] 2
8 KR™ 2007



Common Structural Rules for Bulk Carriers 11
3.2.2
4 7 14 2, 3
3.23 (Poisson)
(Poisson)
o, oy :
o, =(0,-030,)/091

o, =(c,-030,)/091

o, (Poisson)

[2.1]

el e2 e3
( |O'x|S ] + |O'y|S _B{GXGYS2]+[|T|Sﬁ] <1.0

2
KxReH KyReH ReH K. ReH

, oy, O, T

el,e2,e3 B 4

—g
KR 2007



11 6 3

Common Structural Rules for Bulk Carriers

4: €el,e2,e3 B
el —e3
B
el 1+ &) 1.25
2 1+ 1.25
e3 1+ KXKyKTZ 2.0
B
(ox o, (KXKy )5 0
( ) )
B
(ox o 1 ,
( ) )
3.3
3.3.1
[3.1]
4.
4.1
4.1.1
[4.2]  [4.3]
4.2
4.2.1
%at% ¢
eH
o, (N/mm?)
o,=0,
o,=0
oy (N/mm?) [4.2.2]
,[4.2.2] 0= 0y, T=Tsp
4.2.2
10 KR™ 2007



Common Structural Rules for Bulk Carriers 11 6 3
Mq+M,
Op =" 3
W, -10
M, w (N.mm)
pP.w
MOZFKtC — ’ (Cf_pz)>0
f pP:
M, p (N.mm)
_ p~b~a2
' 40108
2
wy =2 eb? -
¢, -8-10
Wy [5] (cmd)
[ ]
Wst
Wst
[ ]
Wi
cS
c, =1.0
c, =2.0
2 16 2 [14] 5 4
(kN/mm?)
FKl (N)
2
Fyy =25 E-1,10*
a
2
T 4
iy ( .b)2 .Iy 10
1.1, :[5] 2 (cm®).
1, I,
bt
Y 12-10*
a~t3
Y 12-10*
KR™ 2007 11



Common Structural Rules for Bulk Carriers

11 6 3
D : o0, O T (N/mm?)
t z-bY
pzx:f O'XI(T) +2-cy-0'y+«/51'1
2
t a A
=42 o +0,| | | 1+—2 |+427
pzy a{ X xl y( j [ a'taJ I\J
oy =0, 1+
b
ly (mm)
Cx,cy > >
0=s¥<lI 2 0.5-(1+Y)
¥ <0 05
1-Y¥
AxaAy (mmz)
m;  m
T =|7—t Ry E —1+—2] 20
1 [ \/ H (az bz :l
ml, m2 :
[ )
a
—2>2.0 m; =147, m, =0.49
b
920 ¢ m=196, m,=037
b
[ )
4505 ¢ m =037, my=120
I’l'b n2
405 m =049, my=12T
n-b n2
W:WO +W1
W, (imperfection)( mm ) ,
. b
D Wy, = min(——,——,10
o 507250
a n-b
: wy, =min(—,——,10
o 507250""
Wo
w P (mm) ,
KR™ 2007
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Common Structural Rules for Bulk Carriers

11

B p-b-a*
1384107 E-1,

5~a~p~(n-b)4
384:10"-E-1, -}

W

cp ot (N/mm?)

1
Cpp = 7
0.91. 1210 -1, 1
£
1+
Cxa
Cxa
az=2b Cog = {a
a<2b cxa:[1+(
[ ]
—fivey)
cr=coFp: 1+c
S N Kly( b)2 Py
P 1
” 12-10%.1
0.91- 3 z_
t-a
1+
Cyq
Cyq
n-b>2a cya:[;—i-
n-b<2a cya:[1+( :
4.2.3
[4.2.1]
(cm*)

° L= Pza Wo hw +
7210 | Rey n°-E
S x

—g
KR 2007



Common Structural Rules for Bulk Carriers

()| wy -k, L by’
7 z2.10* R o r’ E
S y
4.3
4.3.1
%5 <19
Kr - Rey
K7 ,
Ar £0.2 k=10
1

) O+ D> -2,°

D = 0.5(1+o.21(/1T ~0.2)+ ;tﬁ)

ﬂ/T 9
R
ﬂ'T _ eH
Oxir
2 2
o1
okt :ﬁ[#gmsssh} (N/mm?)
Ip a
1, 2 C 2 (emY . 5
Ir : (St. Venant) (cm*) , 5
I, 2 C (em®) , 5
& s
4
£=1+107 | a
4 4 (b 4h,
\/3” [w(z3+ 3th}
AW Aw = hwtw
Ay Ay =bysty
Ly
e, =h, +7 (mm)
14 KR™ 2007



Common Structural Rules for Bulk Carriers 11 6 3
o b,
T (tw ty ot
< > <
b1 by || b2
C C oy
A
2:
5: 2
Ip Ir I,
3 3 3 .3
h, -t t h -t
Byt w ol )63 TS
3-10 3.10 h,, 36-10
hw'ta/ tw 2 ’2 '
T A,..ef-bf{Af+z.6AWJ
2 " 12:10° | 4,+4
\ (A My 4, ef}lo“ T s
T 3 T
b/-~t;- tf
2 11-0.63—% bt e
3-10* by ortrcer
12-10°
4.3.2
, [4.3.1]
5.
51
51.1
( 1 )
. : b, =min(x b;ks)
o : a, =min(k,a;ks)
ée
Kk, =0.0035(—— ") 00673( ”) +04422( ”) 0.0056 , 1.0
K
s (mm)
éé?ff
KR™ 2007 15




11 6 3 Common Structural Rules for Bulk Carriers
[ )
feﬁ”: a
Lyy=0.6a
[ )
fg/f: b
Loyy=0.6 b
5.2
521
1 el a) b
e 1 (mm) ,
€m 1 (mm) 6 ,
e 1 6
> Y m2 1 3
a) 1 ( 3 )
} € :
r©m ‘ ‘
) em’ i !
3 | |
S ‘
&
3:
b<e,
16 KR™ 2007



Common Structural Rules for Bulk Carriers

11 6 3

n ey b ,
. (e
n=int| =~ |:
%)
b) 1 ( )
|
Y,
4:
aze,
e, =n-a, <e,
n=27-2m<|
a
, b>e, a<e, a b
6:
te 0 1 2 3 4 5 6 7 8
em /e 0 036 | 064 | 082 | 091 096 | 098 1.00 1.0
em/e 0 020 | 037 | 052 | 065 | 075 | 0.84 | 0.89 | 09
le
1 0 2

0.6

2007

17



11 6 3 Common Structural Rules for Bulk Carriers

6.
6.1
6.1.1
6 2 [3.2.6] T
T<7,
7. (N/mm?)
R
7, < 2\7’% T. =T,
R, R, R
T >L T.= el 1_ eH
N ENG) [ 4J§rEJ
T : (Euler) (N/mm?)
¢ 2
T, = 0.9k,E(10‘3"Cj
k, : 6.34
r, (mm)
C (m) ,6 2 2

—
18 KR 2007



Common Structural Rules for Bulk Carriers 11 6 4

4 1
1 4
L, ., 300m 300m
ly 2 my ,5 1 [15]
0.5tc
17 2 mH 5 1 [15]
05tc
N 14 4] z (m)
5 1 [1.2] ,
05tc
Ps, Pw : , (kN/m?) [2.1.2]
oy [2.1.5] (KN/m?)
s -1 (m)
4 o1 : (mj , 3 6 [53]
h,, (mm)
t,, (mm)
b; : (mm)
t; : (mm)
b, - (m) ,3 6 [4.3]
W : (by) 1 (cm®) 3 6 [4.4]
Ay, (cm?) 3 6 [5.5]
m : 10
Ta
7, = 0.4Ry
k c1 4 [221]
XY, Z 1 4 X, Y z (m)

—g
KR 2007



11 6 4 Common Structural Rules for Bulk Carriers

1.1

111

1.2 (L) 150m 1

1.2.1
(L) 150m 1 [2], [4]

1.2.2
[1.2.1] 1

1.3 150m 1

1.3.1
150m 1 7
.BC-A  BC-B 1 [3], [4]

1.4

141

1.5 1

1.5.1

1 (mm)  0.6,/L,

-
2 KR 2007



Common Structural Rules for Bulk Carriers

11

2. 150m 1
2.1
2.1.1
4 4 10°®
H1,H2, F1,F2,R1,R2,P1 P2

2.1.2

(ps)
e 4 5 [1]
e 4 6

(pw) H1,H2,F1,F2,R1,R2,P1 P2
e 4 5 [
e 4 6
2.1.3
[ ]
2.1.4

2
2.1.5
1 ox (N/mm?)
o —[csw Mt 2 2 N+ Cop [ 2 = N =y y}w
IY IY Z

M gy (kN.m)
My (KN.m) 4 3
KR~ 2007



11 6 4 Common Structural Rules for Bulk Carriers
My (KNm) 4 3
CSW 1
Cw .Cun 4 4 [22] , 1
1: Csws Cwv Cum
Csw Cwv Cwh Csw Cwv Cwh

H1 -1 -1 0

H2 1 1 0

F1 -1 -1 0

F2 1 1 0

Rt . 0 12-Tc 1 0 12_Tic

R2 1 0 Tﬁ—l.Z -1 0 T#C—l.Z

P1 1 04— Tic 0 -1 04— Tc 0

Ts Ts
P2 1 T;C_OA 0 1 Tﬁ—OA 0
Ts Ts
2.2
2.2.1
(mm) t, t, t3
2

S|Xx—x

t=Cp x| 1—4[—y ]
(do - dl)’a Bps
2.2
t2 =1.75X3 al Ta tl
1

" C,a
Pk
X=X, (m). , 0.25/pg
4 KR 2007



Common Structural Rules for Bulk Carriers

0 KN/mM?)

p :|(ps,IB + pw,IB)_(ps,BM + pW,Bl

Psig - (KN/m?) 4 6
Pwis (KN/m?) 4
Psm - (KN/m?) 4 6
Pw.BM (KN/m?) 4

do : (m)
dy : (m)

lpg - (m). » 'pB
Cy : Bps/lpg 2 - Bps/lpg

(m),

C, : S//a 3 . S/a

e H =1+0.5£ :
a

e H=10
¢ (m)
a a S (m)
C, : S/a 4 . S,/a

—g
KR 2007



11 6 4

Common Structural Rules for Bulk Carriers

2: C,

Bog//ps | 0.4 0.6 0.8 1.0 1.2 1.4 1.6
(o 0.5 0.71 0.83 0.88 0.95 0.98 1.00
3: C,

3103 0.4 0.5 0.6 0.7 0.8 0.9 1.0 12 | 14

a
C, 64 38 25 19 15 12 10 9 8 7
4: C,
Sy 03 1 04 | 05 | 06 | 07 | 08 | 09 | 10 | 12 | 14 | 16
a
. 44 | 54 | 63 | 71 | 7.7 | 82 | 86 | 89 | 93 | 96 9.7
1
36 | 44 | 51 | 58 | 63 | 67 | 70 | 7.3 | 76 | 79 8.0
2.3
2.3.1
tlv t2 t3
2
, =C,-P>Boe 2 1—2(X_X°j
(do—dl)fa Bps Ips
[x—x;|  0.25(pg [x—x| 025¢pg |y Bpgl/4 lyy b/4
2,2
t2:1.75X3 H al Ta tl
2
. _ 858,
N
[x=x| : (m). , 0.25/pg
0.25/ pg
y (m).
Bpg /4 Bpg /4
S (m)
do (m)
d, (m)
6 KR™ 2007




Common Structural Rules for Bulk Carriers 11 6
Bps : (
(m).
C, : Bpg/lpg 5 » Bps//pg
P, Bpg, Xe» fpg 1 [2.2.1]
a : (m). ,a
(m),
% (m)
C, : S,/d, 6 . S,/d,
H
a)
1)
dy
H=_/40—=-1.0 , H =10
S1
2) :H =10
b)
1)
H= [l+ O.SAJ 4.Od—2—1.0 , 1+0.5£
do 1 0
2) o H=1+ 0.51
do
dy (m) ,
¢ : (m)
S, S, a (m)
5 C,
Boe
0.4 0.6 0.8 1.0 1.2 1.4 1.6
o
C, 0.48 0.47 0.45 0.43 0.40 0.37 0.34
6 C,
Si/dy | 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.2 14
C'2 64 38 25 19 15 12 10 9 8 7

—g
KR 2007




11 6

Common Structural Rules for Bulk Carriers

2.4

Ps,ss

Pw ss

Ps,8

Pw, L8

p =|(ps,ss + Pw,ss )_(pS,LB + pW,LB>|

(m)
(m)
(m)

(m
(m)

: S;/a 8

tl’ t2 t3

(m).

(kN/)

(m)

hDS/EDS

(m).

(m)

. S;/a

, 0.250pg

2007



Common Structural Rules for Bulk Carriers

11 6 4
e H =1+O.52 :
[24
e H=10
¢ : (m)
a a S; (m)
S, D a S; (m)
7: C,
hDS
— 0.5 0.6 0.7 0.8 0.9 1.0 11 1.2 1.3
EDS
C,; 0.16 0.23 0.30 0.36 0.41 0.44 0.47 0.50 0.54
8: C,
i 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 12 14
a
C. 64 38 25 19 15 12 10 9 8 7
3
2.5
251
t1, t2
Sh -
t=C, dp DS (1_1.75%], Z-2gy> 04hps  , z—2gy  0.4hpg
(dg —dy)z, DS
2,2
t, 1753 2 Tay
C,
.. _ 855
Sy
k
Z—-1gy (m). , 0.4hpg
0.4hpg
S (m)
do (m)
d (m)
Cy hps /4 ps 9 - hps !l ps
KR™ 2007




11 6 Common Structural Rules for Bulk Carriers
ZgH 1 4 z (m)
P, hps lps :[2.4.1]
a (m).
,a
(m)
S (m)
C, S,/a 10 . S,/a
H
H=1+ 0.52
(04
H=1.0
¢
a s a (m)
S, ;a (m)
9 C,
h
B 105 0.6 0.7 0.8 0.9 1.0 1.1 12 |13
gDS
C, 0.62 0.61 0.59 0.55 0.52 0.49 0.46 0.43 0.41
10: C,
i 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.2 1.4
a
C, 64 38 25 19 15 12 10 9 8 7
2.6 1
2.6.1
, 1
1
.« D Py ;F P 0
ey ; Cor
10 KR~ 2007




Common Structural Rules for Bulk Carriers

I : 0 (m)

Pu,PL: ) (KN/ )

1
2.6.2
1
2.6.3
1 w (cm®) A, (cm?)
t,, (mm)
_ (Ps + pw )st? 108
mAg Ry
A, = S(ps + Pw )st
sh =
7,8In¢g
h,, 7z
t, =1.75-3—2_ A
" Y104 ¢,
is 11
¢ 01 (deg) ,
¢ 75
C5 Sl do 12 . Sl/do
k ST 12 . S,/a
Sy : (m)
dy (m)

—g
KR 2007



Common Structural Rules for Bulk Carriers

1 6 4
11: Ag
1 As
1.1(1.0—0.856—X] 0.8
RY
0.8
12: Cs
s, /dg 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.5 2.0
Cs 60.0 40.0 26.8 20.0 16.4 14.4 13.0 12.3 11.1 10.2
3. BC-A, BC-B 1
3.1
3.1.1
. )
2 ( 2 ) 12
[3.1.2]
[ ]
[3.1.3]
( )
(
)
.
3.1.2
(kN)
KR~ 2007
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Common Structural Rules for Bulk Carriers

11 6 4
[ )
Sfl:Af T—AlO_3
n
. ( )
Stp=App-2107°
Ar ()
A 4 ()
Ta (N/ )
R%6 R
7, =0645—=24 7, =—2H
§ (s/ty )" SN
ty ()
s (m)
Ui 11
7, 1.2 , 1.1
3.1.3
(kKN)
. ( )
Sg = A 2107
[ ]
Sg2 = Agn 21070
Aq ) ()
Agn
()
Ta (kN/ ) [3.1.2] .ty
Ui 11
7, 1.15 , 1.1
KR™ 2007
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11 6 4 Common Structural Rules for Bulk Carriers

3.1.4
(ton) .,
1
W = pcV E
F
e F=11
e F=1.05
v hg ()
hB
X
hg :E
X
.
w2 +pg(zg —0.1D, —hg)
1+-2(perm-1)
Pc
X =Z+ pg(zg —0.1D; — hg perm)
.
X = Z+pg(zg —0.1D; —hg)
1- P
Pc
D, , (m)
he : (m) :
Zg (m)
Ze 4 6 [343] (m)
perm 0.3
Z (kN/ )
o« 7= Ch
ADB,H
o« Z= Ce
ADB,E
Cy : [3.11] (kN) , Sn  Sp([3.1.2]
) . S Sg ([3.1.3] )

—
14 KR 2007



Common Structural Rules for Bulk Carriers 11 4
Ce :[311] (kN) , S. (3121 )
S S (3131 )
n
ADB,H = Z S BDB,i
i-1
n
Apg,H = zsi(BDB -s)
i-1
n ( )
S; (m)
Bos,i (m)
Bpgj = Bpgi—S St < Sz ([3.1.2] )
Bpei = Bosn : Su> Sp ([3.1.2] )
Bos (m). ( 3
Bos (m). ( 3 )
S (m).
_
\ J
2:
KR™ 2007



11 6 4

Common Structural Rules for Bulk Carriers

- BDB,h o
BDB
3: Bpg Bpg.n
4.
4.1
41.1
[4.1.2] (Critical Column)
4.1.2
(N/mm?)
R
Op1 S %H O =0E1
R R
O_E1>%H O-chReH(l_ e j
OE1
OE1 : uler Column mm
(Euler Column) (N/mm?)
2 | -4
og,=7°E 10
= A(fl)?
I : 2 (cm®)
A . (cm?)
f 13
16 KR™ 2007



Common Structural Rules for Bulk Carriers

11

0.5

o |5

1.0

—g
KR 2007
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Common Structural Rules for Bulk Carriers

11

1 —
1. 6 3
1.1
1.1.1
b 2

. T
o 0.5Tpax
1.1.2

b , axb',

4L

1.5
, t
b =b +b2[—j

1)
bl : tl
b, L
b; b,
|
7 |
T’z T’z
N >
b
1:

KR 2007



11 6 Common Structural Rules for Bulk Carriers
1.1.3
a)
b) a) ,
o ] 14
(6 1 2 )
. 5 :3 s 1
(6 3 )
M
3/ /
Z I 7772 7
VD
Q v
DAY
AN 7%
| 13
2:
1.2
1.2.1
6 3 [21] .6 3 [3]
6 3 2 6 3
3
6 3 2 ,
[ )
1) 1
o, 6 3 [212] o
2) 2
o, 6 3 [212] o
, a 1 a,b
2 KR™ 2007



Common Structural Rules for Bulk Carriers 11 6
[ )
1) 5
r 6 3 [21.3] Top
O1u # A
Aa-l_‘;ﬁ
= S =33,
i Ctu S11=v Oy
o1 G2y
Gy % ?
o] \ @ 5 2 g flI:EH.g
K G21=W O3y OyxH
° Gy ».HAI
3:
1.2.2
6 3 [21]
6 3 [4]
e O, 6 3 [21.2] o,
[ ] Gy:O
6 (]
0.5
1.23 1
1 6 3 [5.2]
1 , 1
2 I,
6 3 3 )
1.24 1
1 6 3 [5.2]
1 , 1
2 1,
6 3 4 )
KR™ 2007



11 6 1 Common Structural Rules for Bulk Carriers

1.3

1.3.1

( )

bl2 ( 4 )
HHHlHHHU‘HHHlIHHHIHIHIHHHIH HHHHlHH1‘HHHlIHHHI‘HHIHHHIHH‘
Z "o
b/2
4.
1.3.2
°
5
a b

—
4 KR 2007



Common Structural Rules for Bulk Carriers

1.3.3

€

a |, b
\\b//
a

6:
2 Jos
b
7.
1,2
v=f(o},0,)
v=1.0

KR 2007



11 6 1 Common Structural Rules for Bulk Carriers

. bxb (a=1)

. 2bxb(a=2)

. (a=f(ab)).

1.34

—
6 KR 2007



Common Structural Rules for Bulk Carriers

11

1
bxb (a=1)

1 5
2bxb (a=2)

e 6 3
[ )
e =10
[ )
[ )
b)
e F=11
e 6 3
[ )
e =10
[ )

*
[ )
KR™

2007



Common Structural Rules for Bulk Carriers

11

11

—g
KR 2007



Common Structural Rules for Bulk Carriers

1.1

111

a) 1

b)

c)

1.2

1.2.1

1.3

1.3.1

a)
b) ,
c)
d)
€)

9)
h)

L

150m

—g
KR 2007



Common Structural Rules for Bulk Carriers

1.4

1.4.1

1.5

1.5.1
10*

3D

1.5.2

7.85 t/m®

1.5.3
4 7

3D

1078

2007



Common Structural Rules for Bulk Carriers 11 7 1
>150m
r-—-—-—-—---- l --------- 1
' @4 7)) :
1 1
1
\ 4
. [—==-=-=-=-=-=-=-=-" “I
d 1 @4 )
____________ |
r=—-=—-=-========== 1
— > 1 @ 3 ) I
A4 A 4
(4 8 )
\ 4
\ 4

2007



Common Structural Rules for Bulk Carriers

[3.1.1]
[3.3.1]

[3.2.1]

1.1

111

1.1.2

b) 1
c) 1

2.1

211

2.1.2

—g
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11 7 2 Common Structural Rules for Bulk Carriers

2.1.3

2.2

2.2.1
[2.1.3] ( )

2.2.2

2.2.3

1) : )2 . 1

@ 2 . 2

@) 2

2.2.4
(orthotropic) ,

—g
2 KR 2007



Common Structural Rules for Bulk Carriers 2
[ ]
) !
° 1:4
1
2.2.5
. ]
o 2
[ ) / 1
o 2 / /
° 1
. 1
7 /
° 1:2
2.3
2.3.1
1 2
2
Dx Dy Dz Rx Ry Rz
RL RL RL - - -
RL
Dx Dy Dz Rx Ry Rz
- Fix Fix - - -
Fix Fix Fix Fix - -

—g
KR 2007




11 7 2 Common Structural Rules for Bulk Carriers
2.4
2.4.1
4 2
2.5
2.5.1
, 4
4 (Load Combination
Factors, LCF)
2.5.2
4 7 2 , 4
2
47 2 4 2
, 3
3:

MSW CWV IVIWV

0 0

- CWH MWH

0
2.5.3

7 3 , 4 2
4 2,4 7 3 4 2
, 4

4 KR™ 2007




Common Structural Rules for Bulk Carriers

11

4:
0.8Mgy 0.65 Cyyy My

QSW QWV

- 0

-—- 0
2.5.4

Z(Xi‘xaft)‘?i'z
R = Ry si= f-7+R
V _ fore Xtore — Xatt V _aft Z i \V _ fore
Z(Xi_xaﬁ)ﬁ’y
RH_fore: : RH_aﬂ:_Zfi'y+RH_fore
Xfore — Xaft i
Q/_FEM(X)=Rv_aft—zfi'z » X <X
i
QH_FEM(X):RH_aftJ"zFi'y » X <X
i
My Fem (X):(X_Xaft)RV_aft_Z(X_Xi)ﬁ'Z » X <X
i
My rem (X) = (X=Xat)Ry _att +Z(X_Xi)ﬁ'y s X <X
i
Xaft
Xfore
X
Rv_aftl RV_forei RH_aft RH_fore
Qv rems Qu _rem s My eem My rem
- Qv _rem My _rem My _Fem 4 3

—g
KR 2007




11 7 2 Common Structural Rules for Bulk Carriers

[25.2] [253]

2.5.5
1 /
a) ( )-
b)
2.5.6
3
[2.5.4]

(Xfore - Xaft)
2
_ (Xfore B

Xait)
Mz at_sfe =Mz _fore_sk _Ta[QH 1(Xeq) —Qu_Fem (Xeq)]

[Q 1 06)~Q rem Cg)]

MY_aft_SF = MY_ fore_ SF =

My ait BM =My fore_ v =—| My 7 (Xeq) ~My _gem (Xeq)—l\/l\(_aft_SI{2

Mz at 8M ="Mz fore_ v = Mp 1(Xeq) =My rem (Xeq)_MZ_aﬁ_SF(Z

Xeq
Qv _rem Qu_rem» My _rem» My _pem 1 [254]
Q 1 Qu 1. My .My 7 3 4 , Xeq

-Qu_ts My .My 1 4 3
My ait ser My tore sev My it eM My fore_Bm -

Y (+)
My fore_sr+ My _art_Bm+ My _fore_Bm
, , 4 3

Mz at se "Mz tore se Mz at v Mz fore_BMm

'z *)

Xeq — Xat 1
Xfore — Xaft

Xeq — Xatt 1
Xfore ~ Xaft

- My at sk

- Mz s se s

—g
KR 2007
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11

MZ_fore_SFv MZ_aft_BM ' MZ_fore_BM

. (zero)

(thin wall beam theory)

o [231]

2.5.7

My 7 My 1

oM T IE-N) 1,1y

My 1, My 7 : )
My 1 =Mgy +Cyy -Myy =My eem
MH_T =Cuwh - Myy _MH_FEM

ly 3 2 [321] )

I 3 2 [321] ,

N 05 1 Z

y Y

z Z

3.

3.1

3.1.1

3 3- 1+1+1)
1

3.1.2

[2.5.6]

—g
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11 7 2 Common Structural Rules for Bulk Carriers

3.2

3.2.1
 [2.5.4] [2.5.5]

( ) Von Mises ( )

3.2.2
Von Mises

Ogq = \/UXZ 0,0, +O'y2 +3rxy2

o Oy . (N/mm?)
Ty : (N/mm?)
,[2-5-7] OsIM
3.2.3
[2.2.4] 235/k (N/mm?)
k31
[2.2.5] 205/k (N/mm?)
k31
3.3
3.3.1
6 3 1
3.3.2
1) ’ Oy, Gy T
2
2) 1
oy o, :

—g
8 KR 2007
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11

o, =(0}—03-0,)/0.91
o, =(oy-03-5,)/091

0';, <0.30, , oy=0 oy =0y
oy <030, , 0, =0 oy =0,
ol o
3) 2
4 6 3 4
oy wyoy'
O')(* O'x*
—————
T
T T
* T *
WxOx ———>> > > WxOx
oy’ Wyoy'
2:
3.3.3
,6 3 2 1,2,5 6
,6 3 2
3.34
1.0
34 1
( )
?
5ma>< < ﬁ
5max ( ) (mm)
l; ; (mm)

—g
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Common Structural Rules for Bulk Carriers

1.1

111

2.1

2.1.1
2 [2.24]

2 [3.2.3]

2.1.2
2 [225]

. 2 [3.2.3]

95%

85%

—g
KR 2007
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Common Structural Rules for Bulk Carriers

11

2.3

2.3.1

[2.2.3]

2

2.3.2

200 x 200mm

800 mm

90°

135°

, 45°

2.3.3

T e
oy — DA &
//f#ffff:ﬁr//ﬁ#ﬂ/dwﬂ.ﬁ. S
N A
. Y o
éﬁnm@%ﬂ%///%f/
O e I,
-?z?/f////?f?ff/f///f

I e L

.I....I-.I-I.l.-i.l_..lll‘.'--

2.4

241

»[2.1]

2007
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2.5

2.5.1
2 [231]

2.5.2
2

3.1

3.1.1
Von Mises

[2.3.2]

280/k N/mm?

[2.3.2]

—g
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1.1

111

1.1.2
[2.2]

2.1

211

3 [2]

2.1.2

2.1.3

(ring)

—g
KR 2007
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Common Structural Rules for Bulk Carriers
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S
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Common Structural Rules for Bulk Carriers

2.2

221
8 1 2 4 3

2.2.2
10*

2.3

2.3.1
2 [231]

(mother) .- ,

3.1

3.1.1

3.1.2
8 3 [22]1 [32]
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11 7 4 Common Structural Rules for Bulk Carriers

3.2
3.2.1
05 15
3 4
45°
I
=t
N \/
|
| 1
: 1
—O-—0-¢—O-@—0---0—
|
<>
0.5t
1.5t
3:
=t
—_— —— e ——— O_.J)_._O_’__O._.O_
0.5t |4
1.5t
4:
3.2.2
0° 90°
[3.21]
A
0.8 . <75
. : 4=108-22(9_75) : 75<0
15
° . A=07 ( )
4 KR~ 2007



Common Structural Rules for Bulk Carriers

3.2.3

3.3

3.3.1

O hotspot — Kgl * O'nominal

3.3.2

Oy hotspot

O nonminal

[3.3.3]

15

2.5

—g
KR 2007
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Common Structural Rules for Bulk Carriers

3.3.3
Kgl
Kg| = K0K1K2K3K4
KO 1 ]
K]_ 2 ’
K2 2 b
1.0
K 2 , (
1.0
K4 2 , ( 8 1.0
1: Ko
(deg.)
(mm) 40 45 50 920
16 3.0 3.2 3.4 4.2
18 2.9 3.1 3.3 4.0
20 2.8 3.0 3.2 3.8
22 2.7 2.9 3.1 3.6
24 2.6 2.8 3.0 3.5
26 2.6 2.7 2.9 3.4
28 2.5 2.7 2.8 3.3
30 2.4 2.6 2.7 3.2
( ) 1 KO
K - 0.146-(1.15-0.003309)
0~ (0 5t)(0.2+0.00289)
6 KR™ 2007
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2:
Ky Ks Ks Ky
1.7 0.9
175 ; R/t<4 0.9 085 ; R/t<4 0.9
280 ; R/t>8 055 ; R/t>8
( )
(1) 4<R/t<8
llR” , llt”
2 Kz :
()
7.
about 500 mim
8:
KR™ 2007
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11

S

Taa-v?)

1.1

1.1.1

2.1

2.1.1

(mapping)

212 4 8
EPP 3

(elementary plate panel, EPP)

, EPP

(full numerical accuracy)

KR 2007



11 7 2

Common Structural Rules for Bulk Carriers

2.1.3

linear)

2.1.4

A (2x3)

2.2

2.2.1
EPP

EPP

1,2 5 6 3

222 4

3

la, 1b, 2

4

(direction cosine)

)

KR 2007



Common Structural Rules for Bulk Carriers 11
< 4 >
Xe o
Y b
aly
N A 4
I O3
uj
oix
1:
EPP )
oy —2la -2vib 2la 0 0 0 0 2vlb
o1, ~2vla -2/b 2vla 0 0 0 0 2/b
7 -mlb —-mla 0 mla 0 0 mlb 0 i
Oy, -2/a 0 2la -2vlb 0 2v/b 0 0 v
oy, ~2vla 0  2vla -2/b 0 2/b O 0 i,
2 |__¢ 0 -mla -mlb  mla mlb 0 0 0 Vy
oa | 0 0 0 -2vib 2la 2vIb —-2la 0 g
o3, 0 0 0 -2/b 2vla 2/b -2vla 0 vy
1; 0 0 —-mlb 0 mlb mla 0 —mla| |uy
Tux 0 -2vib O 0 2la 0 —2la 2vib |\,
O-Zy 0 -2/b 0 0 2vla 0 —2vlia 2/b
7, —-mlb 0 0 0 0 mla mlb -mla
(O{x’O-Iy’rl"”’O-ZMO-Zy'T4)T:(O-*) =
(ul,v1,~--,u4,v4)T = (u)
O'; G; y Oy O,
o, =(0,-030,)/0.91
o, =(c,-030,)/0.91
6; <0.30; , 0,=0 o,=0,
o, <030 , 0,=0 o, =0

(0)= (O-lx’o-ly’Tl’“"o-4x’04y’z-4)T

e LCI1:

2007




11 7 2 Common Structural Rules for Bulk Carriers

o, = max O« + O4x ’ O2x + O3x
! 2 2

1
Ao, :E(_O-lx T 04y — 02y +0'3x)

o, =0;+ O.5|A0',|

v, :1—|Aa,|/0x

e LC2:
4
o, =O.2520‘iy
i=1
1
AO‘I :E(— 1y _0-4)/ +O-2y +O-3y)

o,=0,+ O.5|AO',|

v, =1—|Ao-,|/0'y

e |C5:
o, 47, + 75+ 7,
T =
| 4 |
2.2.3 8
8 ( (+)
al a | -
2l ° 8 ! la
(\ M) : ) \>_A_ 1 4:
5 6
b VjI 5 8:
Oiy
O O O] Oo—Y
1 5 5 \ej 2 Y
Oix
2: 8
EPP ,

4 KR 2007



Common Structural Rules for Bulk Carriers 11 7 2
o1, —12/a -4vib 0 0 0 0 0 avib  12/a 0 0 0 0 0 0 0
o1, —12via —4Ib 0 0 0 0 0 41b  12via 0 0 0 0 0 0 0
7 ~2mlb —6mla 0 0 0 0 2mib 0 0 6mla 0 0 0 0 0 0
Oy, 0 0 12/a  —4vib 0  4vib 0 0 0 0 —12/a 0 0 0 0 0
o7y 0 0 12via -4/b 0  4lb 0 0 0 0 -12via 0 0 0 0 0
7 0 0 -2mlb 6mla 2mlb 0 0 0 0 0 0 —6mla 0 0 0 0
oa 0 0 0 —4vib 12/a 4vib 0 0 0 0 0 0 -12/a 0 0 0
ol 0 0 0 —4/b 12via 4Ib 0 0 0 0 0 0 -12via 0 0 0
%o O 0 -2m/b O  2mlb 6mla O 0 0 0 0 0 0 —6mla 0 0
oi | 0 —4vlb 0 0 0 0 -12/a 4vib 0 0 0 0 0 0 12/a 0
oy, 0 —4/b 0 0 0 0 -12via 4lb 0 0 0 0 0 0 12via 0
7, —2mlb 0 0 0 0 0 2mlb  —6mla 0 0 0 0 0 0 0 6mla
on, 0 0 0 0 0 0 0 0 -12/a -2vlb 12la -2vib 0 2vib 0 2vib
o, 0 0 0 0 0 0 0 0 -12via -2Ib 12via -2/b 0 2/b 0 2/b
75 0 0 0 0 0 0 0 0 -mlb —6mla —-mlb 6mla mlb 0 mlb 0
on, 0 0 0 0 0 0 0 0 0 —2vib 0 —2vib  12la  2vib  -12la  2vib
o, 0 0 0 0 0 0 0 0 0 —2/b 0 -2/b 12via  2/b -12via 2[b
TSV 0 0 0 0 0 0 0 0 -mlb 0 -mlb 0 mlb 6mla mlb  —6mla
1
( *) * * * * T
o :(lelalylflf”laex:aeynfe)
_ T
(u)_(ulx'vly"”’u8x’v8y)
* *
o, o, ) Oy oy
* *
o,=(0,-03-0,)/091
* *
o,=(0,-03-0,)/091
* * *
Gy<0.36x y O'y:() O, =0,
* * *
o, < 0.30'y , 0,=0 o,=0,
_ T
(U)_(O-lx’o-ly’Tl""'UGX’UGy’TG)
e LC1:
Oy, +0,, Og.+0:, Oy +O
o, = max 1x Ax , 6x 5x , 2x 3x
2 2 2
1
AGJ—§(G4x_0'1x—05x+0'6x+53x—52x)
o, =0 +0.5|Aa,|
v, :1—|A0',|/0'x
e |C2:
1 6
o, ==>0,
t iy
6 i=1
~( )
Ao, =3 — 01, =04, + 0y, + 03,
o, =0, +0.5|Ao-t|
v, :1—|A0't|/o’y
-
KR 2007 5

L5
V1
Uy
Va2
ug
V3
Uy
Va
Us
Vs
Ug
Ve
uy
V7
ug

Vg
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Common Structural Rules for Bulk Carriers

LC5:

T= Max{

|ry 474 + 75+ 75| |70+ 75+ 75 + 76|
o4 0 e

}

KR 2007
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Common Structural Rules for Bulk Carriers

1.1

111

1.1.2

1.1.3

1.2

1.2.1

1.3

1.31

25

400 N/mm?

L

150m

2007




11 8 1 Common Structural Rules for Bulk Carriers

2.1 (hot spot)

211
(hot spot)

2.2

2.2.1

7 4 (coarse mesh)

2.3

23.1

2.4

24.1

2 [23.4] 1

3.1

3.11

BC-A
BC-B
BC-C

NENEN
NENEN
NENAN

2 KR 2007



Common Structural Rules for Bulk Carriers

11

3.2
3.2.1
4 4 [2]
@ “H” “H1”  “H2” ( )
(b) “F” “F1” “F27 ( )
(© “R” “R1”  “R2”( )
(d) “p” “P1” “P2” ( )
3.2.2
4 3 [34]
3.2.3
KR” 2007



Common Structural Rules for Bulk Carriers 11 8
2
l' : 4 4 EGH”’ BGF”’ BCR” GGP”
“il” G‘Hl’?, G‘Fl”, ‘6Rl7’ ‘CPI” R “i2” GGH27” G‘FZ”’ “Rz?’ ‘€P27’
(k) , 1 2 ”’ (13 ”’ (13 ”, (13
Aow i “(k)” g , N/mm®
O-mean ik : “(k)” “l‘”
1.
1.1
1.1.1
1.1.2
1.1.3
1 , 3 ,4
5
1.14 1
¢ r [21] [2.2] .3 4

[2.3.2]
1.1.5
5 [2.3.2]

KR 2007
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Common Structural Rules for Bulk Carriers

2.1

2.11

“R” “P”
AGW,I(/{) = mlaX(AO-W,l(k) )

>

Acw i 3 [21.4] [2.2.1]

1 : “(k)y”
2.2 ‘ 1
221

113 EE)

o-max,l = ml?x(o-mean,l(k) + 2

B

Omean ,I (k) : [211]
(N/mm?)

AO—W,I(k) : [211]

2.2.2
[2.2.1] &

2.3

23.1

AGy =Ky A,
9

Ao_eqm'v’j [232]
Ky o1

AUW,](k)

|

[2.3.1]

cc(k)”

cc(k)”

(N/mm?)

“179

,1 [3.2.1]

(N/mm?)

113 EEIT3 EEINTS

(N/mm?)

“H”, “F”,

(N/mm?)

2007



Common Structural Rules for Bulk Carriers 11

1 Kr
Ky
1.35
1.42
1.00
2.3.2
(N/mm?)
Aaequiv,j = fmean,j 'AO-W,j
f;rlean .J
L4 fmean ,j:O-77
L4 1 ] “j” f;nean o
4 0.25
1 —m107) o,
Smean, ; = max4 0.4, | max| 0, —+ el
’ 2 4 Aoy ;
O 1 “1” (N/mm?)
. 0.6Acy | 22.5R,y :
o1 =—0.18Acy,
. 0.6Acy | <2.5R,y :
Om1= ReH _O'6AO-W,1 B O'6AO-W,1 > ReH ~Ores ~ Omean, 1
O-m,l = amean,l t O s > O'6AO-W,1 < ReH O e _O-meun,l
Om . j A (N/mm?)
. 0.24A0y ;2 R,y -
. 0.24A0y ; <Ry :
O, j(jze1) = Rey +0.24A0y, ; 0.24A0y ;> Royy + 0101 = Oean,t + T mean, |
Om, j(j#1) = Om,1 ~ O mean,1 + O mean, j » 0'24AGW,_/ < ReH + Om,1 ~ O mean, 1 + O mean, j
Oinean J I3
Ores (N/mm?” )
Ores = max{o-res,j , J= 1529394}
max[— ReH5min{ReHﬂO-res0 *+ O ean, j + 0’6AO-W, J }_ O mean, j ~ 0‘6AO-W» A/J
o _ Umean,j 20
res, j min[ReH,max{— R0, 050 + O mean, j ~ 0.24A0'W7j}— O mean, j 0.24A0'W7j
Umean,j <0
0.25R,,
Ores0 = {0 ¢
KR™ 2007



11 8 2 Common Structural Rules for Bulk Carriers

3.1

3.11

AO-E,j = fcoat ’ fmaterial : f;hick ' Ao-eq,j

B

ﬁoat
Fowr=1.05( )
Jeoar=1.03 ( )
f;naterial
1200
fmaterial PV
965+ R,
fz:hick : 10,
¢ 0.25
ik =| == t>22 mm
fthzck (22j
fthick =1.0 t <22 mm
t : (mm).
Ao, : [2.3.1] (N/mm?)
3.2
3.2.1
2 (Weibull)

S
F(x)=1-exp _{A al ] (InNg)

& : (Weibull) 1.0
Ng : 10*
3.3
3.3.1
N, Acyp 3
D:w T i+l,V + v é}/ l+1,V
7K VAR &
(InNg) <

2007
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11

K : S-N ,1.014 x 107
o : 1.0 .1
2
N
0857,
L 4logL
T : 25 () ,7.884 x 108
100.3 :
1= : InN,
AO‘E’j
r 2
/4 1
2: s O
BC-A BC-B, BC-C
0.6 0.7
L <200m 0.1
0.15 0.15
0.15 0.15
0.25 0.5
L>200m 0.25
0.2 0.2
0.3 0.3
4.
4.1
411

KR 2007
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11

1 4
i : 4 4 llH77] llFYYl IIR”
Llil!! llH]_!!7 llFl!!, llRl!! LlPl”

K 1 2 «

AUW’ i) u(k)n uin

Omean , i(K)- “(k)” “i”
1.

1.1

1.1.1
7 4 1

2.1

211
“(ky” i

Aoy, ik) = |O'w, i1(k) —Ow,i2(k)

ow,ii) » Ow, iz -1 4

“(k)” “i” o ti2r

2.2

221
u(k)n uin

uPn
, ui2n “H2n7 “F2”, “RZ”

(N/mm?)

(N/mm?)

(N/mm?)

(N/mm?)

Aoy ik :|(0Gw,i1(k) +0Lw,i1(k))—(aew,i2(k) +O—LW,i2(k)1

uP2n

KR 2007



11 8 3 Common Structural Rules for Bulk Carriers

Olw, itk s Olw, izt -1 4 ,

“(k)” “ir 2 (N/mm?)
OGW, i1(K) + OGW , i2(k) - [2.2.2] “(k)” “i1” “i2”
(N/mm?)
222
“(k)” “i” 2” (N/mm?)
OGW,ij(k) :CWV,ij “Owv,ij +CWH,ij "OWH, (k) (j =1 2)

Cwv,it, Cwv.iz» Cwh, it Cwh, i 44 [22]

owv, i1 : ( N/mm?)
Owv, i1 Z—MWV’SI;(Z - N)-10_3

Oowv, i2 : ( N/mm?)
Owy iz :—MWV' HI;(Z — N)-10’3

Mwv, 1, Mwy,s @ f,=05 4 3 [3.11]

(kN.m)

N 5 1 , z

z z

OWH , (k)

MWH,(k)'y'lO_3

OWH, (k) = |
Mwh. o © f,=05 4 3 [33.1] “(k)” (kN-m)
y : Y , (+) )
y,I; :5 1 (m*)
3.
3.1
3.1.1

“(k)” “j (N/mm?) ,

ow i + 0w i
O mean. (k) = W, i1(k) 5 W, i2(k)

2 KR 2007
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11

3.2

3.21
u(k)n uin

OLw,irk) T OLw,i2k)

Omean,i(k) = 9Gs, (k) T

2
OGS, (k) 1 [3.2.2]
(N/mm?)

Olw, i1k » OLw, iak) * [2.2.1]
3.2.2

Ll(k)!!

Ms o -(2-20) ,
0Gs, (k) =200 07403

ly

Ms @ 4 3 [22]
Msw 1, Msw s
Fuvs 4 3 2

“(k)”

Ms ) =
Ms ) =

MS,(3) =

MS,(4) =

(N/mm?)
(N/mm?)
(kN.m).

FMSMSW,H
FMSMSW,H

2.66%MSW'H . 0<x<0.5L

2.66(0.3—%}M5W1H . 0.15L<x<03L
—3.5(%—0.3)MSW’S . 03L<x<05L
—3.5[0.7—%]M5W’5 . 05L<x<0.7L

2.66(%—0.7JM5W'H :

2.66(1—%)MSW'H ;

(kN.m)

0.7L <x<0.85L

0.85L<x<L
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Common Structural Rules for Bulk Carriers 11 8 4
4
1 4
I : 4 4 “H”, “F”, “R” “P”
Gﬂil” BQHl?” LCFI”, GGRIQ’ GGP1’7 46H27’7 GEF29” 66R2’?
G‘P27’
(k) : 1 2 (13 'J” (13 2 (13
GW, |(k) . “(k)” “i”
O_mean ) i(k) : “(k)” G‘i?’
1.
1.1
1.1.1
2.
2.1
2.1.1
‘4Hﬂ’, ‘4F?J’ “R’? 4GP”

(N/mm?) 3 [2.1]
2.2
2.2.1

“H”, “F”, “R” “P” (N/mmZ) 3
[2.2]
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11 8 4 Common Structural Rules for Bulk Carriers

2.3

23.1
“(k)” i (N/mmZ)

Aoy ik = |(O-GW,i1(k) +Owiik) ~Owa,itk) O-d,il(k))_(O-GW,iZ(k) +Owiiz2k) ~Owa,izk) T Ud,iz(k)l
OGw, il(k) » OGW, i2(k) : [2-3-2]
Ow1,il(k) » OW1, i2(k) - 5 5
OLW,ijk) > OCW,ij (k) OLCW,, i j (k)
Oow2,il(k) » OW2, i2(k)- 5 5

OLW,ijk) > OCW,ijky  OLCW,ij(K)

OLw,il(k) » OLW, i2(k) 1 [2.3.3]
OLBw . i1(k) » OLBW, i2(k) :[2.3.4]
OLcw . ilk) » OLew, i2(k) :[2.3.5]
O4,i1(k) » Od, i2(k) : [2.3.6]
2.3.2
“(k)?’ “il” 6$i2” (N/mmz)
Tew.ijk) = Kon '(CWV,ij “owv,ij T Cwh.ij 'UWH,(k)) (i=12)
th : 1

Cwv.it» Cwv.i2> Cwhi it > Cwe iz 4 4 [22]

oWV, i1 » OWV,i2 » OWH , (k) 03 [222] ( N/mm?)
2.3.3
“(k)” “iln “i2” (N/mmZ)
S 6xp 6x?
Ka KsCne, i jio Pw.i joSt 1—7+ IE

R -10° j=1,2
OLw,ij(k) ow (J )
Pw.ijty : “(k)” “i1” “2” , f,=05 4 5 [13],[14] [1.5]

(kKN/m?). ,
g
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Common Structural Rules for Bulk Carriers 11 4
Kg| . 1 5
1
Ks
t.(a?-b?
K¢ =1+ g 1_1 1+ % |].103
2w, b; W,
a,b 1 (mm). “b”
Wy, Wy Z A B( 1 )
CNE,ij(k): cc(k)” “il” sciz”
i |p | 257]
W, i j(k), WL
z-T +—
B LC(k) 9 T ~ | Pw, i j(k),WL|
eXp p | , L> LC(k) —p g
Cre,ijgo = IO Cino.s) 2
9
|Pw,i j(k),WL|
1.0 s 28T cpy——————
0 Py
Ticw “(k)” (m)
pW,ij(k),WL: cc(k)” “il” “izn , (kN/mz)
z : Z
S : (m)
14 : 2 (m). 12
X¢ A (m) ( 2 )
w (cm’) S, (m)
w

Se =
0.67s

0.67s -sin| ~ di-1/43 L 6
6 2s S 1-1/43

2

S
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11 8 4 Common Structural Rules for Bulk Carriers

2§ 7 _\/ ! a2y 7 -\

¢
1 (
N~ a2 . A2 5
{ d {
X; 0 !
2:

4 KR 2007



Common Structural Rules for Bulk Carriers 11

2.34
“(k)” “il” “iza, (N/mm2)
2 6Xf 6Xf2
Kgi KsCnii jk) Pew, i jk)S? 1—7+7
it = -10° j=1,2
ocw, i jk) ow (J )
Pew.ijk) “(ky” “irr o “2” f,=0.5 ,4 6 [2.2]
(kN/m?)
CNI,iJ(k) : ‘C(k)” G‘il?’ G‘i2” s
B 257
, +|pBW,ij(k),SF|
SF 9 |pBW,ij(k), SF|
exp| — | | , z>zSF—T
Paw,ij _
Chiijoo = PRI (1 g.5) 2
A
PBw,ijk), sF
1.0 , ZSZg —M
Py
Zse : Z
1/2
z : Z
pBW’iJ(k)’SF : 6‘(k)’7 “il” “iz” s (kN/mz)
2.3.5
“(k)” csilas “i2” , (N/mmZ)
[6xp 6x¢’
Kai Ks Pew i joS? 1—7+ 22
Clew. i) = -10° j=1,2
LCW, i j(k) w (J )
Pew . ijk : “ky” “irr o “2” ,f,=0.5 4 6 13
(kN/m?)
2.3.6
G‘(k)?’ 4Gi195 “i2’7 s
(N/mmz)
Kar-aOdr-a,ijk) T Kaa—aCaa-aijy - "a" :
O-d,ij(k): K " > K ¢ o nfn (J:l’z)
dF—fOdF-f,ijk) T Nda—fOda-t,ijk) >
a,f : 1
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11 8 4 Common Structural Rules for Bulk Carriers
A s F 1 s (“F’,) (4‘A”)
( 3 )
OdF-a,ij(k) » OdA-a,ijk) » OdF-f,ij(k) » OdAT,ij(k) “(k)” L A VA ,
(‘CF”) (“A”) “a” “f 2
3.9k iju ElalF |XfA| s
O-dF—a,ij(k) = f (f | Z | ) 1—115T 10
WAl AlE + L1 A
| 396 100ElalE l5|XfA| 0-95A,ij(k)E|A|XfA| =
Ton-aii® =\ U ale + Ll a) N 3
Walalbalp + LA A Wpl p
R N N TS | ) 3
WELEWEAlR +Eg1Q F We /g
3.9 1 i1 Elal F el
GdAff,ij(k) = f (E | g | ) I—IIST 10
WE LA AR + LR A F
OF ijk » On,ijk “(k)” “ir i () (A)
(mm) ( 3 )
«— —
——
— h— —m——_ | — —
_ I L __________ _Q__ -
6A a/ \ f 6|:
3:
IF , IA (“F”) (“A”) (Cm4)
Kar-a » Kda-a » Karef » Kaat 1 , “F) (“A”)
“a’7 ‘6f 13
1 )
e s 2 CF) A (m)
XiF 5 XA 2 Ia (m) ( 2 )
6 KR~ 2007



Common Structural Rules for Bulk Carriers

11

3.
3.1
3.1.1
(N/mm?®) 3
3.2
3.2.1
3 [3.2]

3.3
3.3.1

66i?7 R 66(k)’7
Omean, (k) = 9GS, (k) T Ts1,(k) ~Fs2,(k) T 9ds, (k)
O-GS,(k) . [332]
051, (k)
032 | (k)
O-LS,(k) . [333]
O-CS,(k) . [334]
Oics, @ [3.3.9]
Ods, (k) - [336]
3.3.2

cs(k)”

Mg « ‘(Z—Zo) _
Y

Ms o : 3 [3.2.2] (kN-m)
3.3.3

cs(k)” (N/mm2)

[3.1]
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11 8 4 Common Structural Rules for Bulk Carriers
S 6xp 6%’
K g Ks Ps, (i)S? 1—7 .2
o = -10°
L5, () 12w
Ps.6y 4 5 [1.2] “ky» (kN/m?)
3.34
“(k” (N/mm?)
J[6xp 6%’
K KsPes, )8! 1—7 Ve
o = 103
cs. 12w
Pes.y 4 6 [21] “(ky” (kN/m?)
3.3.5
“(k)” (N/mm?)
S 6xp 6x?
K1 KsPcs, k)S! 1—7+ .2
o = -10°
LCS, (k) w
Pes.p 4 6 [1.2] “(k)” (kN/m?)
3.3.6
Lc(k)”
(N/mmz)
o | Kar-aOask-a, 0 + Kaa-aTdsaa, ) > "a"
ds, (k) — nEn
S0 Kar—10asr—1, () + Kaaot Oasat, ) » f
OusF-a, (k) » OdsA-a, (k) » OdSF-F, (k) » OUSA, (k) (k)7 F) A
“a” “f « (N/mmZ)
3.96. El .1 X
Cask-a () = SF.00 T ATF 1—1.15m 1073
Wale(£alp +0E1p) A
3.96. El I X 0.96, El ,[x
Casra g = sa, (k) Elale 1_1.15| fA| B SA, (k) 3A| fA| 105

WAl A(CalE +0eTn)

A Wpl

2007



Common Structural Rules for Bulk Carriers

11

3.985. 1o El al e [¥¢e | ) 0955, 4o El e [X e

OsE—t. () = 1-1.15 107
SO W (ale + e 1) le Wl g
3.96 El,l X
Casat () = 00— AF 1—1.15m 1079
’ Wel a(Cale +2618) 4
OsF (k) » O5A., (k) : ) (F) (A)
(mm)
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11 8 4 Common Structural Rules for Bulk Carriers

1:
Ky Kgn Kar Kia
1
e | 1.5 1.1 1.15 1.5
- —_— 2
----- 1.65 1.1
LW
S S N — 1.1 1.05 1.55 1.05
2 dw<d<l.5dw | 1.45 1.1 1.15 1.4
— dw e 1.5dw<d 1.4 1.05 1.15 1.35
-— — : dw<d<l.5dw | 1.55 IR T -
o \ 1.5dw<d 1.5 105 | wom | -
S L T/S f dw<d<l.sdw | 1.1 105 | 115 1.1
1.5dw<d 1.05 1.05 1.1 1.05
3 dw<d<l.5dw | 1.4 1.1 1.1 1.35
— dw e 1.5dw<d 135 1.05 1.05 1.3
B — > : dw<d<l.5dw 1.5 .1 | e | -
o \ 1.5dw<d 1.45 105 | wom | -
S L W/S f dw<d<l.5dw | 1.05 1.05 1.1 1.05
1.5dw<d 1.05 1.05 1.05 1.05
4 dw<d<l.5dw | 1.1 1.05 1.05 1.25
AW : 1.5dw<d 1.05 1.05 1.05 1.2
- — dw<d<l.5dw | 1.3 1.1 1.35 1.05
/1 ¥ f 1.5dw<d 1.3 1.05 1.3 1.05
S — S dw<d<l.5dw | 1.4 11 | o |
1.5dw<d 1.4 105 | wom | -
5 dw<d<l.5dw | 1.1 1.05 1.05 1.2
AW : 1.5dw<d 1.05 1.05 1.05 1.15
D — dw<d<l.5dw | 1.3 1.1 1.55 1.1
\9/’\ v f 1.50w<d 13 1.05 15 1.05
S I S dw<d<1.5dw 1.35 .1 | | -
1.5dw<d 1.35 105 | - | -
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Common Structural Rules for Bulk Carriers 11 4
1: )
Kgi Kgh Kar Kaa
6 dw<d<1.5dw 1.1 1.05 1.05 1.1
—f dw 1.5dw<d 1.05 1.05 1.05 1.05
a
-— — dw<d<l.5dw | 1.15 1.05 | e | e
& s\_/ 1.5dw<d 1.1 1.05 | comm | e
S \7\ — S f dw<d<l.5dw | 1.05 1.05 1.1 1.05
1.5dw<d 1.05 1.05 1.05 1.05
7 dw < d<1.5dw 1.1 1.05 1.05 1.2
—f dw 1.5dw<d 1.05 1.05 1.05 1.15
a
-— — dw<d<l.5dw | 1.15 1.05 | e | e
o 1.5dw<d 1.1 1.05 | —emm | eeee-
LNy
SW > S f dw<d<l.5dw | 1.05 1.05 1.05 1.05
1.5dw<d 1.05 1.05 1.05 1.05
8 dw < d<1.5dw 1.1 1.1 1.05 1.15
— dw j«— 1.5dw<d 1.05 1.05 1.05 1.1
a
- — dw < d<1.5dw 1.1 11 | e |
\QJ \g Y 1.5dw<d 105 | 105 | e |
S? < S f dw<d<1l.5dw | 1.05 1.05 1.1 1.05
1.5dw<d 1.05 1.05 1.05 1.05
9
—
) . a | | 1.4 1.05 1.05 1.75
LW
S S A N 1.6 1.05 1.7 1.05
10
-— . a || 1.3 1.05 1.05 1.75
(=2
N
S S N 1.55 1.05 1.3 1.05
KR~ 2007 11




Common Structural Rules for Bulk Carriers

)

Kgi Kgh Kar Kaa
————— 1.1 1.05 1.05 1.2
————— 1.75 1.05 1.4 1.05
————— 1.1 1.05 1.05 1.2
————— 1.3 1.05 1.05 1.05
————— 1.05 1.05 1.05 1.15
————— 1.95 1.05 1.55 1.05
————— 1.05 1.05 1.05 1.15
————— 1.7 1.05 1.15 1.05
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Common Structural Rules for Bulk Carriers

5
1.
1.1
1.1.1
2.
2.1
2.1.1
(N/mm?)
2 0 B,
AGyy =——FF,
7" = 1000 5T T,
o - 10004
= (By +b,) 268y
12El,  E4y
u (m)
L _312 My
1000 1, E DOC
DOC )
DOC =— LcB
ZLH,iBH,i
i=1
My; : £,=05 4 3 [341] (KNm)
Fs :
Fy=5
FL ]
F, = 1.75% , 057 <x/L<0.85
F, =10 ,xIL < 0.57 and x/L > 0.85
By : (m)
Wy (m3) ( 2
o (m*) (
do (m?) (

KR 2007



11 5 Common Structural Rules for Bulk Carriers
bg (m)
Ir ,
(m*)( 1 ) 1
® Iy Y z md 1
LC (m) :
By, i (m)
Ly; i (m)
n
A
L TR ] TTTTT
» 4 .
u I i
- I —
I
I
I
I
I
I
I | i
\gl T T 1 T T T T T 1 T 1 -
<-_|_ 1 ] L1 11 1 L1 L1 11 |)7
Y%
1. I w
L L L L L L
Z
v ]
2. AQ, WQ IQ
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Common Structural Rules for Bulk Carriers

11

2.2

221

3.1

3.1.1
(N/mm?2)

AGW :th AGWT

K ,

Ky =" ;frb [“(1.23@02 10.8b O'Zij .
Ta : (m)
" : (m) ( VP
Cep (m)
b (m)

0(zero)

]

Ta
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Common Structural Rules for Bulk Carriers

11

1 —
1.
1.1 0]
1.1.1
(cell) s
1
4, = E(zi +2 ) (Ve — i)
= —3)? + (24— 2,)
s_¢t
t t
zZ
A
0
1:
A: 2
B: 3
2 z A4, 2 Z A4,
@, = Cell 0 : @, = Cell 2
i S
Cell Ot Cell 2 t
C: 4
i 1
S S
@ Z 7 + @, (;) =2Aceno
Cell 0 Common Wall
s s
D z 7 +@, (7) =24can
Cell 1 Common Wall
D, D,
-
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11 8 1 Common Structural Rules for Bulk Carriers

1.2 , (53

1.2.1

1.3

1.3.1

w; = w; ( (zero) )

/. b4
Wy =+ Yz -z -9+, —

i

) = \/(yk_yi)2+(zk_zi)2

L = %(y? i+ 37 2.0
L, = ey + v+ @+ 30z DI,
I, = %(w} w0y +of) >,
Ly = [y + v o + 2y, + v o] > 1,
Lp = [z + 2o + (22, + 2, o] D,
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Common Structural Rules for Bulk Carriers 11 8
)

A = D4 A 2y 4

SZ
s Z s,
s ZA s ZA
I, = DWW ER I, =2(Zly—z/1z§)
L= YLoyan r=2Y -y 47
[yz = Zlyz_ZAyszs

3
L, = % I 2lz%+ (4, @, )}
Cell i

wz 'z wy ~yz
Ym = 2
I, 1. -1,
I 1 i !
Zy = == a); - “u B [@)
1,1, -1;, i
Iw = le_zAa)g‘f‘Zmlwy_ylez Iw 221w+zmlwy
1,,1,,1,,
S, I, M
(secton- . M A ,[1.3]
CUO a)i a)k
B C 5 Aa)
Aw; = (U—a)OZZM(yi)_yM(Zi)
o, : [1.3] (2 ©
@ M
YMmsZp ¢ M B
@ Aw [1.3] @p
. ( ) (zero)
KR™ 2007
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Common Structural Rules for Bulk Carriers

11

(Main Line)

(Byline)

1.

(Byline)

2.

~ =] on
r— 1Yy = —= - — - \N 2 7
< _@\ 4/ ————————————
| ool
cn _ _\ ™ | .
\\\\\\\\ _\ 6“
N |
| L | N SRS
v
>
) N < L
| <
< ~ <!
| |
I > 3_7 |
,\\MJ\\\A L
i N
N 5_" >
1
> L
— Z pu—
ZL‘\\\O\




Common Structural Rules for Bulk Carriers 11 8

2.
2.1
2.1.1
5 5 1 ,
( 5 ) 2
1: -
Y Z
0 0.00 0.00
1 14.42 0.00
2 16.13 1.72
3 16.13 6.11
4 11.70 1.68
5 0.00 1.68
6 16.13 14.15
7 16.13 19.6
8 7.50 20.25
9 7.50 19.63
10 0.00 20.25
2.2 b
2.2.1
b
5
+10
|
Vo) |
|
|
|
@ 5
|
} ;
e D :
Y \ 2 é @ (é
0——> @ 1
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11 8 1 Common Structural Rules for Bulk Carriers

2:
- i k Vi Zi Vi Zk
1 0 1 0.00 0.00 14.42 0.00 14.42 0.017
2 1 2 14.42 0.00 16.13 1.72 2.43 0.017
3 2 3 16.13 1.72 16.13 6.11 439 0.018
4 3 4 16.13 6.11 11.70 1.68 6.26 0.019
5 4 5 11.70 1.68 0.00 1.68 11.70 0.021
6 3 6 16.13 6.11 16.13 14.15 8.04 0.018
7 6 7 16.13 14.15 16.13 19.6 5.45 0.021
8 7 8 16.13 19.60 7.50 20.25 8.65 0.024
9 8 9 7.50 20.25 7.50 19.63 0.62 0.024
10 9 6 7.50 19.63 16.13 14.15 10.22 0.015
11 8 10 7.50 20.25 0.00 20.25 7.50 0.012
4( S5 ) , @
( i
i )
S S S
dYod =Y S0, - —d; > -d, = 2> 4
Tt =y 131 1al 1
Sl +3 20, - 2>4
12 2 ! 2
S S
- =0, +Y =0, = 2>4
13! 3 L 3
-S>, +>io, = 224
12! raks 2
s 2-11700 2-6265 2-8040 2-10223 2-620 2-7500
Z= + + + + + =5331.81
Tt 21 19 18 15 24
10223 5450 620 8654
D 4200 250 OO 130748
~r 15 21 24
32 =1327.48
Tt
2-14420 2-11700 2-6265 2-2425 2-4390
i + + + + = 4243.34
7 ! 17 21 19 17
51028 90 90736
15 24
> 2 =707.36
1-3 t
T 211700 2-6265 _ .0 o
iy 21 19
6 KR™ 2007




Common Structural Rules for Bulk Carriers 11

2)" 4=2-2-260.72=1042.90 m*
1

2> 4=2-26.19=5238 m*
2

2> 4=52.38 m?
3

2> 4=2-2-3544=141.76 m’
4

5331.819;  —-707.3600, -707.36d5 —1773.76d,4 = 1042.90

~707.36®, +1327.48D, = 5238
—707.36®, +1327.480, = 5238
—1773.76D, +424334D, = 141.76
@, =0.3018
@, =0.2003
@, =0.2003
@, =0.1596
2.3
2.3.1
[1.3] oy i 0 5 =0
.0 1,2,3,4 5 . 13

o, (h.%.ﬁj , 4 5 4 1 4
(@~ ] . (

7,8,9 6

[1.3]
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Common Structural Rules for Bulk Carriers

2.4
2.4.1
[1.4]
[1.4]
3
3: 5
a)g’i Aa),- w;
0 0.00 0.00 0.00
1 -135.97 84.99 -50.98
2 -134.04 95.07 -38.97
3 -102.32 95.07 -7.25
4 -99.49 68.96 -30.53
5 -0.06 0.00 -0.06
6 -108.20 95.07 -13.13
7 -72.30 95.07 22.77
8 35.07 44.21 79.27
9 33.08 4421 77.28
10 -2.75 0.00 -2.75
2.5
25.1
(
( )
Ll +t by o+l + L,
eq =
i=1
s o 0
[0 Iy

3%
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11

11

—g
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Common Structural Rules for Bulk Carriers

L, : L , 300m 300m
Ts : (m)

m= 10
m= 12

Z : .(N/mm?)

S : (m)
¢ : (m),3 6 [4.2]

Ca

2
c. =121[14033 2] —0.692 . 1.0
a ¢ ¢

Cr
¢, =1-0.5> , 0.4
r

r : (m)

1.

1.1

1.1.1

. [41]

. [51]

—g
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11 9 1 Common Structural Rules for Bulk Carriers

3 2 [3]

2.1

211

0.15L

2.1.2

2.2

221

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

11

2.3

2.3.1

2.3.2

3.5m 4

2.3.3
R 2.5m

3.5m

3.1

3.1.1

. 6 1 [L5]
. 6 2 [L14]

3.2

3.2.1
(kN/m®)  (ps* pw)

pS:pW c 4 5 HstR

3.2.2
Pr

Pr= Pst - Ps

Pt = Pst

pst : 4 6 [4]
Ps

P

Ps =

—g
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11 9 1 Common Structural Rules for Bulk Carriers

3.2.3
[ ]
[ ]
3.24
3.3
3.3.1
P (KN/m» 4 5 [41]
3.4
3.4.1
ps. (KN/m?) 4 5 [4.2]
4,
4.1
41.1
[4.2] [4.4] 0.9L
4.2
421
1 2
1:
(mm)
5.5+0.03L
0.85L'2
5.5+ 0.03L
4.5+0.02L
6.5

—g
4 KR 2007



Common Structural Rules for Bulk Carriers 11
(mm)
t=15.8c,c,s |25 Pw
0.9Ry
t=15.8¢c,c,s | ————
TV 0.9Ry
t=15.8¢,C,S, | ——
1.05Ry
4.3
4.3.1
4.3.2
6 2 [2.3]
4.3.3
(mm) )
e t=30+0.015L,
° 40%
° 2
4.3.4
3:
Ash

w (cm?)

(cm?)

(ps + Pw )sz 103

Ash — 5(pS + pW)Sg

0.9mRy TaSing

2 5PepSt

we PEsSL” s A, =>Peest

0.9mRy T, sing
1.05mRy 1.057, sing

—g
KR 2007




Common Structural Rules for Bulk Carriers

C )

g : (deg), 4 75
4.3.5

o T 4
o T

. C - )

[ ]

[ ]

4:
o <09Ry o <1.05Ry
T<T, 7<1.057,

44 1

441

1 (mm)

t=0.7,L,
4.4.2

w (cm?) Ash (cm?)
2
W= (Ps + Pw )8! 103
0.9mRy
_ 5(ps + pw )5t
Ap=—"—"""
T,SIng
5 w (CmS) ASh

(em?)

W:pLW103

0.9mRy
S5PpegSt
A = ZTFBY
T, sIn g

—g
6 KR 2007



Common Structural Rules for Bulk Carriers

11 9 1

4.4.3

(ps + F’W)SZ2 103
0.9mRy

_ 5(ps + pw )5

T, sing

Asn

b

2
W= M](ﬁ
0.9mRy

_ SpgsSst
T, sin¢@

Asn

4.4.4 1

51

51.1

0.3m

52

5.2.1

CsPst

eH

t=15.8C,C,s

5.2.2

w (cm’) Ash (cm’)

w (cm’)

[3.2] [3.3] 6 4

0.2VA/L

(mm)

b

Ash (em?)

0.05Tg

—g
KR 2007



11 9 1 Common Structural Rules for Bulk Carriers
5.3
5.3.1
(cm’)
_Gs ps.sl? 103
16R.y
Cs : [6.2.1]
5.3.2
(cm?)
A 5V3Pgs(=0.59)
Rey sing
54 1
54.1
(mm) t t;
t CaPsS¢
L=
2(d0 _dl)fa
2.2
t,=1.75.3/ 2 Tay
C
i
N
Ca
ca=3/A, 03<c,<1.0
A (m?)
PsL : [34]
S (m)
¢ (m)
do (m)
d] . N (m)
H
(a) H :1+0.5£
a
(b) H=1.0
8 KR~ 2007



Common Structural Rules for Bulk Carriers 11 9
¢ (m)
a a S (m)
a (m). , ,a
S, (m)
C, : S /a 5 .S /a , C
c/ S,/a 6 S;/a , C/
5: C/
% 0.3 04 ] 05 06 | 07 ] 08 09 1.0 1.2 1.4
C/ 64 38 25 19 15 12 10 9 8 7
6: c/
i 0.3 0.4 0.5 0.6 0.7 0.8 09 1.0 1.2 1.4 1.6
a
cr 4.4 54 6.3 7.1 7.7 8.2 8.6 8.9 9.3 9.6 9.7
1
3.6 44 5.1 5.8 6.3 6.7 7.0 7.3 7.6 7.9 8.0
5.4.2
(mm) t t3
t = CaPsS¢
=
2(do_dl)fa
2.2
t, 1753/ 2 Tay
2
t = 8.5S,
ok
Ca [5.4.1]
PsL [3.4]
S (m)
¢ (m)
KR™ 2007




11 1 Common Structural Rules for Bulk Carriers
d, (m)
d, (m)
H
a)
1)
H= /4.0d—2—1.0 , 1.0
S
2) H=1.0
b)
1)
H =(1+0.5£j 4.Od—2—1.0 s 1+0.5£
do 1 do
2)
H = 1+0.5£
do
d, (m)
S, (m)
¢ (m)
a (m). , ,a
S, S a (m)
7: C;
03 1.4
S /do 0.4 0.5 0.6 0.7 0.8 09 1.0 1.2
Cé 64 38 25 19 15 12 10 9 8 7
10 KR™ 2007



Common Structural Rules for Bulk Carriers

11 9

6.1

6.1.1

(cm’)

A =125L

6.1.2

6.2

6.2.1

(mm)

t=(0.6+0.4s5 0.08L+ 61k , 25k

S : ( )7
[4.2] 3

[4.3]

6.2.2
0.6m T+C

0.8t

6.2.3

7.1

7.1.1

1 4 [32]

0.75A,

tc

St [6.21] ,

7% ,

—g
KR 2007

11



11 9 1 Common Structural Rules for Bulk Carriers

[ wH
*
,,,,,,,,,,,,, —_— 'y
fH =
ve 0 T
SIS
i
2:
7.1.2
He
e 1 4 [3.18]
e Hc+0.5m, Hc s 1
7.1.3
¢, =5JH. —H,
9 5 [622] 9 5 [738] 1
1 lg Lg
7.1.4
Hg/tan20° . Hg ( 2
)

~
12 KR 2007



Common Structural Rules for Bulk Carriers

11

1 4

L, : L , 200m
L, : L , 300m
k 3 1 [22]
Ztop : z (m)
m

e m=10

e m=12
7, : . (N/mm?)

R

E]

S
1
Ca

2
. =121,[1+033 2] —0.692 1.0
é / /

Cr
¢, =1-05> ,04
r

r : (m)

1.1

111

1.1.2

200m
300m

(m)
m),3 6 [4.2]

KR 2007



11 9 2 Common Structural Rules for Bulk Carriers

1.2

1.2.1

1.3

1.3.1
3 2 )

3 2 3]

2.1

2.1.1

. 6 1 [L5]
. 6 2 [1.4]

2.2

2.2.1
(kN/m?)

(Pst Pw)

PPw 4 5 H,F,R P

22.2
Pr
Pr= Pst- Ps
Pr = Pst
pst 1 4 6 [4]
Ps

2 KR 2007



Common Structural Rules for Bulk Carriers

2.2.3

224

3.1

3.1.1

3.1.2

800mm

3.1.3

3.14

10%

KR 2007



11 9 2 Common Structural Rules for Bulk Carriers
3.1.5
5 ZOm
4,
4.1
4.1.1
1 2
(mm)
5.5+0.03L
0.85L"?
5.5+ 0.03L
4.5+ 0.02L
6.5
(mm)
t=15.8¢c,c,s, | P Pw
0.9R,
t=15.8c,c,s Pr
1.05R
4.2
4.2.1
4.2.2
6 2 [2.3]
4.2.3
(mm) )
e t=3.0+0.015L,
. 40%
2

4 KR~ 2007



Common Structural Rules for Bulk Carriers 11 9

4.2.4
3
3:
w Ash
(cm3) (sz)
_(ps+pw)5€2 103 Ah:w
0.9mR, ) 7, sin g
2 5p;st
_ Pl A=l
1.05mRy 1.057, sin ¢

( )

@ (deg), ¢ 75
4.2.5

o T 4
(o2 T

L4 9

. « s )

[ ]

[ ]

4:
c<09Ry | o<1.05Ry
T<T, 7<1.057,
4.3 1
4.3.1
(mm)
t = 07 Lz
4.3.2
w (cm’) Asy (cm?)

(ps + F)W)Sé2 103
0.9mRy

Ash — 5(pS + Pw )Sf

Ty 8ing

KR 2007



11 9 2

Common Structural Rules for Bulk Carriers

4.3.3

w (cm®)

(ps + F’W)SZ2 103
0.9mRy

W=

Ash — S(pS + Pw )Sf

T,sin¢g

4.3.4 1
| [2.2]

51

5.1.1

5.1.2

10 1 [9.2]

5.1.3

52

5.2.1

Ash (em?)

[4.3.2]

KR 2007



Common Structural Rules for Bulk Carriers

11

5.2.2

6.1

6.1.1

6.1.2

6.2

6.2.1

1500 + 6L mm

(mm)

t=28.5+0.045L

6.2.2

6.2.3

(mm)

t=9+0.023L,

6.2.4

6.3

6.3.1
3 2 ,[6.321  [6.3.4]

2.6m

KR 2007



11 9 2 Common Structural Rules for Bulk Carriers

6.3.2
5 , 6
5 6
6.3.3
, 5
6 85%
6.3.4
11 2
6.4
6.4.1
[6.3.2] “b”  60%
5: -
(mm)
—‘-; - = n r________,::-'-__";:..."f'
' zg;__: b EIEE =
~ 5% rzl
a == \ H.;;. 1 T ——
- - a ——I=
12
a 50 L% 3L 10v/7.2L-256
b 35172 23" 10V4.6L—164
3.2L7
t, 251" -
! 3 19 mm
12
L0 ] 44L ]
19 mm
to 1.3L"% 2.0L" -
R - 50 L2 -
M t b (0.05 L +9.5) mm

8 KR 2007



Common Structural Rules for Bulk Carriers 11 9

6: -
(mm)
= e
sl '__..--",:_5“"
[—————
I b
T
a Te——=
a 25 L2 24L+6
b 25 L2 0.8L+2
t, ® 25L" -
t, M 3.2 L7 -
t - -
to 1.3L"% -
@ tt t (0.05 L +9.5) mm

6.5

6.5.1

KR 2007



Common Structural Rules for Bulk Carriers

11

k ©3 1 [22]
P : (KW)
n : P
Le
(m)

1.1

111

1.2

1.2.1
3 2

1.2.2

1.23 1

1.3

1.3.1

—g
KR 2007



11 9

Common Structural Rules for Bulk Carriers

1.3.2

1.3.3

2.1

211

2.1.2

2.1.3

2.1.4

3m

6 [6.1]

—g
KR 2007



Common Structural Rules for Bulk Carriers 11 9

2.1.5

2.1.6

217

2.1.8
3 6 , Im

6 2 [4] 1.2

2.1.9

40% , 750mm
400mm

2.2

2.2.1

—g
KR 2007



11 9 3 Common Structural Rules for Bulk Carriers

1: - ,
(mm)
6.6 + 0.024L
09LY2+1
1.55L*% + 35
1.7L% +1
0.8LY2 + 2.5,
3.
3.1
3.1.1
3.1.2
: 0.3
3.1.3
, 4
: 5
2 4

—g
4 KR 2007



Common Structural Rules for Bulk Carriers

11

4.1

4.1.1

4.1.2

4.2

4.2.1
6.5mm

51

5.1.1

5.1.2

5.1.3

[6.3]

—g
KR 2007



11 9 3 Common Structural Rules for Bulk Carriers

6.1

6.1.1

) 750mm

6.2

6.2.1
6 [6]

° 1 , 900mm
. 2 , 760mm

6.2.2
6 [6.2]

6.3

6.3.1

6.3.2

. 5.5mm

. 4mm

—g
6 KR 2007



Common Structural Rules for Bulk Carriers 11

7.1

7.1.1

7.1.2

7.1.3

7.1.4

7.1.5

7.1.6

L<150m
P <7100 kW
P<23n,Lg

—g
KR 2007



Common Structural Rules for Bulk Carriers

1 9 3
7.2
7.2.1
2
2:
) 40+70—"
(cm’) n,Lg

2 . |240+175 P
n.Le

(mm)

1 : 5+ |240+175 P

n.Leg
) f P
(mm) 2 . 320+ 215 anE
1 : [95+65 P
anE
P
55+40

(mm) n, Le

2007



Common Structural Rules for Bulk Carriers

11

4
1 4
L, : L , 300m 300m
Po : [3.2.1] (KN/m?)
Psi  [3.2.3] (kN/m?)
k :3 1 [2.2]
s
¢ : (m),3 6
tc 03 3
c
c= ,
c= 0.55

Ma

s sV| s

ma:0.204—[4—(—j ] 2<1

l /
1.
1.1
1.1.1
1 4 [3.121]
1.1.2
1 4 [3.15.1]
1.1.3

0.4L 0.2L 12m
1.1.4

[1.1.3]
1.1.5
, 0.4L 0.15L

[4.2]

12m

(m)

0.75

—g
KR 2007



11 9 4

Common Structural Rules for Bulk Carriers

1.1.6

1.2

1.2.1
3 2

2.1

211
0.4L

2.1.2
0.6L

2.2

221

2.2.2

0.1B

30 %

20%

20 %

10 %

2007



Common Structural Rules for Bulk Carriers

11

2.2.3

2.3

2.3.1

2.4

2.4.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 12(1))

2.4.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 12(3))

2.4.3

3.1

3.1.1

. 6 1 [L5]
. 1 6 2 [14]

380mm

—g
KR 2007



11 9 4

Common Structural Rules for Bulk Carriers

3.2

3.2.1

3.2.2

3.2.3

4.1

4.1.1

t =0.8VkL
4.2
4.2.1

t=(5.5+0.02L Wk
L 200m

4.2.2
10%

4.2.3

(kN/m? 4 5

PKN/M) 4 5

pg (KN/m?) 4 5 [3.3]

(mm)

(mm)

L [421]  [42.2]

5mm

[2.1]

[3.2]

 [4.2.1]

Po

2007



Common Structural Rules for Bulk Carriers

11

4.3
4.3.1

w (cm®) Aq, (cm?)

w = ckpps/?

Ay, =0,05(1-0,817m, )kpps/

4.3.2

w (cm®) Aq, (cm?)

w = ckppel’

A, =0.05kppel

(m)
0/25
15

4.4

4.4.1
w (cm®) Aq, (cm?)

w = 0.55kpg, 5¢2
Ay, =0.05(1-0.817m, )kpg, s/

4.4.2

4.4.3

—g
KR 2007



11 9 4

Common Structural Rules for Bulk Carriers

4.5

4.5.1
(mm)

t =8svk +tc

5mm

452
[4.3]

5.

5.1

5.1.1
[5.2] [5.3] ILLC

52

5.2.1
P (KN/m?)

53

53.1
w (cm3)

w = 0.35kp ,5¢?

4 5

Ash (sz)

[3.4]

2007



Common Structural Rules for Bulk Carriers

11

5.3.2
(mm)

t=009skp, +t¢c
to =(5.0+i]ﬁ ,

100

L
toin = (4.0+ﬁ}/§ , ,5.0mm

—g
KR 2007



Common Structural Rules for Bulk Carriers

11

5

1 4
Ps : [44] (kN/m?)
Pw : [4.1] (kN/m?)
Pc . [6.2] (kN/m?)
Fs Fw

Fs=0 Fy=09
Fs=10 Fy=19
s (m)
/ : (m)
bp :[3] 1 (m)
w : bp 1 (cm?)
Ash 1 (cm®)
m 1
e mMmM=28 1
e m=12 1
tc : [1.4] (mm)
oa, 7a : [1.5] . ( N/mm?)
1.
1.1
1.1.1
[1] [8] 1 4 [3.20] 1 2
[9] 0.25L
1.2
1.2.1
(5]

—g
KR 2007



11 9 5 Common Structural Rules for Bulk Carriers
1.2.2
1.3
1.3.1
[5.3] [5.4] R
3 2
[1.4]
1.4
1.4.1
3 3
1: I
t. (mm)
2.0
2.0
1.5
1.5
1.5.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 15(6) and 16(5))
6n 7 (N/mmd)
2: (N/mm?)
s, in N/mm? Z, in N/mm?
4 5 [2] 0.80 Reny 0.46 Rey
0.68 Ren 0.39 Reny
0.90 Rey 0.51 Reyy
2 KR~




Common Structural Rules for Bulk Carriers

11

2.
2.1

211
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 14 (1, 1))

° 1 600mm
. 2 450mm

2.1.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 14 (1, 2))

2.1.3

2.2

221

2.2.2

2.2.3

2.2.4

15

1/3

40%

—g
KR 2007



11 9 5 Common Structural Rules for Bulk Carriers

2.2.5

2.2.6

65mm

2.3

2.3.1

2.3.2

2.3.3

2.3.4

2.4

241
1 600mm, 2 450mm

2.4.2

—g
4 KR 2007



Common Structural Rules for Bulk Carriers

11

2.4.3
2.4.4
2.4.5
3.
3.1
3.1.1
[ ]
bp =S
bp =0.5s
3.2 1
3.2.1
(m)
Y 1
bp = bP,l +bP,2
. 1
bp = bP,l
bp.y = min(0.165¢p , Sp,, )
bP,2 = mln(0165fp 5 SP,Z)
0 : 1 (m)
Sp1, Spa: 1
S,

(m)

(m)

SP,I 5

—g
KR 2007



11 9

Common Structural Rules for Bulk Carriers

4.1

4.1.1

[4.1.6]

4.1.2

o 4

4.1.3

4.1.4

4.1.5

4.1.6

4.2

4.2.1

4.2.2

5

D ps=0

[5.2]

,[4.1.2]

Pw

[412]  [4.16]

4 6 [2]

4 5 [241]

, [4.1.3]

2007



Common Structural Rules for Bulk Carriers

11

o 1
5.
51
5.1.1
, 1
5.1.2
5.1.3
5.1.4
8mm
5.2
5.2.1
(mm)
t=15.8F,s FsPs + Ry Py
0.95R
Fo
e F,=15
e F,=190/0,, 02080, 1
o : [5.4.3]
(N/mm?)
KR

[5.4.4]

0.6m

2007



11 9 5

Common Structural Rules for Bulk Carriers

5.2.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 16 (5, ¢))

[5.2.1]

>

(mm)

t=10s
t=6
5.2.3
1 o
0.88
oc<L——o0
g ‘e
S 6 3
oc1 : .(N/mm%)
R
Oci = 0g| og <=1
2
R R
ey =Ryl 1-—2H oy >—H
c1 eH( 40E1j El )
¢\
O-E1:3.6E
1000s
t (mm)
1 o
0.88
o<——o0,
g ¢
S 6 3
Ocs : _(N/mm?)
R
Ocy) =0k Oy <—H
2
R R
Ger =R, |1-—2H op, >—H
C2 eH[ 40—E2) E2 2
2
o, =09MmE
£2 [1000s5j
8 KR~ 2007



Common Structural Rules for Bulk Carriers

11

m
m= c[1+(s
!
t
Ss
Ly
b4
c
c=13
c=121
c=1.1
c=1.05
53
5.3.1
h—‘”sls 235
tW ReH
5.3.2
5.3.3

W= (Fs Ps +Fy Py )Sts 10

mo,

_ 3(Fs ps + R Pw)s’s

A

Ta

[5.2.2]

W (cm?)

(m)

10%

A, (cm?)

2/3

(m)




11 9 5 Common Structural Rules for Bulk Carriers
5.3.4
1 o
0.88
o< ——o0
S Cs
S 6 3
ocs (N/mmz)
R
Ocs = OEs OFks %H
Ren Ren
¢ 40 g 2
OFks :min(aE3a6E4)
El
Al
la : (cm*)
A : (cm?)
l : (m)
2
El |
Oes :%(mz +£2j+0.385 E-L
10*1, ¢ m I
4
K = 4” 10°
7" El,
m 3
3: (N/mm?)
0<K<4| 4<K<36 | 36<K<144 | (m-1)’m*<K<m?(m+1)°
m 1 2 3 m
L (cm®)
343
1 = Mt -0
36
tf b? hv2v 6
= 10~ T
v 12
b3 h B
=— . +“rvlw k, (b2 +2b, h, +4h2)+3t,b, h, 10
10 KR™ 2007



Common Structural Rules for Bulk Carriers

11

3
B :[hW%+ h2b t, Jlo-“

Iy : St Venant's
3
I, LML
3
t
I =L h, 2 +b, £ | 1-0.63- |10
3 b;
C
3
C= katp ; -3
1.33k, h,t
35|14 P WP
1000st,,
kp=1-n,, 0
n,=—2—
P OFE1
Og; [5.2.3]
tp : (mm)
54 1
541

[5.43]  [5.4.5]

5.4.2
1 (mm) [5.2.2]
543
[5.1.1]
o (N/mm?)  (N/mm?)

2
o= S(Fs Ps + Fw Pw)lm 103
mw

- 5S(Fs ps + Ry Pu)lin
As

(cm’)

(em”)

1 [5.4.4]

—g
KR 2007

11



11 9 5 Common Structural Rules for Bulk Carriers
lm 1
544
, [5.4.3] , o
T
o<o,
T<7,
5.4.5
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 15 (6) and 16 (5, b))
o1 H oy
7
e 4=0.0056
o 4=0.0044
émax o1 (m)
546 1
, [6.4.3] , 1
T
< 0.88 e
St
S 6 3
s : _ (N/mm?)
R
Te =T e <—%H
C E E 2\/5
ReH ReH ReH
Te=——|1- Tg >——
‘B { 431 SN
t 2
g = 0.9k E| —="
1000d
a 2
k; = 5.35+4.0(—J
d
torn 01 (m)
a o1 (m)
d c 1 (m)
12 KR~ 2007



Common Structural Rules for Bulk Carriers

T d ’
(m) . ;

1 ’ hW/tW

5.5.1

W:WCS

We 1+3.2a—1//—0.8 Weg
Ty +0.4

Wes . [5.4.4] (cn)

2 : m(¢ 1 )
I : mc 1 )
W, : (em)( 1 )
W : em)( 1 )
) 1

—g
KR 2007



11 9

Common Structural Rules for Bulk Carriers

les @ [5.45] (cm*)
@
_h
@ I
I, (em®) ( 1 )
L (em®) ( 1 )
1
leHHHHMHHHHM
I, \ W, /
£y lo
lo
1:
6.
6.1
6.1.1
6.1.2
3m 600mm
6.1.3
3m
900mm
6.1.4
9 2
14 KR™ 2007



Common Structural Rules for Bulk Carriers 11 9 5
6.1.5
6.2
6.2.1
Pc [6.2.2] [6.2.3]
6.2.2
1 pe (kKN/m’)
e p.=220, 1 [7.1]
*  pc=290,
6.2.3
1 pe (kN/m?)
* pP.=220
6.2.4
> 4 6
6.3
6.3.1
(mm)
t=15.98s |—Pc
Ren
t=95
6.3.2
(cm’)
2113

w121 RS 10

MCyReny
m

m=16

m=12
Cp : (mm) 40t t

Cp=1.16
KR™ 2007 15



11 9 5 Common Structural Rules for Bulk Carriers

6.3.3
( 2 3 )
W (Cm3) tW (mm) 9
we S pcHE10°
1.9R,,
~ scPpeHc 10
Y 0.5hRy,
Hc (m)
Sc : (m)
h : (mm)
| D
I
|
|
|
:ﬂ] .
|
I
|
|
|
AY - |
’ E] ¢ ; L O
| | f
| (S
2 1 3: 2
4 5 >
0 <0.95R,
7<0.5Ry

16 KR 2007



Common Structural Rules for Bulk Carriers 11 9 5

4 3 5: 4
6.3.4
o (N/mm?) 7 (N/mm?)
o <0.95R,,
< 05 ReH
0.44t,,
tw
15%
6.3.5
[ )
e 10mm
, 0.80m
1.20m

KR 2007 17



11 9 5 Common Structural Rules for Bulk Carriers

7.1

7.1.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 16 (1))

i

7.1.2

7.2

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

~
18 KR 2007



Common Structural Rules for Bulk Carriers

11

7.2.6

7.3 )

7.3.1

({0

7.3.2

C 7))

7.3.3

6m

7.3.4

. [7.3.5]

[7.3.7]

—g
KR 2007
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11 9 5 Common Structural Rules for Bulk Carriers

7.3.5
(cnr’)
235 )"
Ren
Ss : (m)
o
e =075 for Ry, >235 N/mm’
e a=10 for Ry, <235 N/mn’.
,Ren  0.7Rp
5 N/mm s A
) A
7.3.6
(cnr)
I=6p S¢
pL : (N/mm) 5
Ss . (m)
7.3.7
5m’ , 19 mm
7.3.8
175 kKN/m* , ,
1 , 175 kN/m’
1 230 kN/m? ,
1 [7.4] , 175 kN/m?
, 0.8Ren

—g
20 KR 2007



Common Structural Rules for Bulk Carriers

11

7.4

7.4.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 15 (11))

>

e 0.65kg/m’
e 0.60 kg/m’
e 0.55kg/m’

7.5

7.5.1

7.5.2

7.6

7.6.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 15 (10))

200mm  50mm

1/6 13mm

—g
KR 2007

21



11 9 5

Common Structural Rules for Bulk Carriers

8.1

8.1.1

8.1.2

8.1.3

8.1.4

9.1

9.1.1
9]
,0.25L

9.1.2

9.2

9.2.1

(mm)

0.1L

2.5m?

[9.41]a) b), [9.43] [9.5.1]

[9.3.1]

22 m

(9]

22

2007



Common Structural Rules for Bulk Carriers 11 9 5
(mm) |
(mm x mm) (mm x mm);
630 x 630 8 - -
630 x 830 8 100 x 8 ;1 -
830 x 630 8 100 x 8 ;1 -
830 x 830 8 100 x 10 ;1 -
1030 x 1030 8 120x 12 ;1 80x8;2
1330 x 1330 8 150x12;2 100 x 10 ;2
9.2.2
, 170 mm
190mm
9.2.3
[5.2]
9.2.4
9.3
9.3.1
6 >
(bearing force)
94 1
9.4.1
a) ( )
b)
c)
(dog,
KR~ 2007 23



11 9 5

Common Structural Rules for Bulk Carriers

9.4.2

9.4.3

9.4.4

9.4.5

(bow quartering)

95 2

9.5.1

16mm

(hasp)

24

2007



Common Structural Rules for Bulk Carriers

11

630x630

1030%x1030

n ° n
1] [ 1]
|
|
° I °
|
|
|
O
630x830
e
[
I |/
° I °
I |/
|
O
830x630
° °
—=
[ [N PR —— L ——|e
o) - —— ] F—— |o®
==
0 ®
1330%1330

—g
KR 2007
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11 9 5

Common Structural Rules for Bulk Carriers

5 (# 4 16mm)
/ :

SBES I

1)
2)
3)
4)
5) ( )
6)
7)
8)
9)
10)
11)

71

LS

(primary securing method)

26

KR 2007



Common Structural Rules for Bulk Carriers

11

p © [3.3.2]

1.1

111

1.2

1.2.1

1.2.2

ILLC

1.2.3
(exposed zone)

1.2.4
(unexposed zone)

1
(KN/m?)

4

0.04B

0.04B

—g
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11 9 6 Common Structural Rules for Bulk Carriers

2.

2.1

211
Ref. SOLAS Reg.11-1/25-10 .1

212
Ref. SOLAS Reg.11-1/25-10 .2

[2.1.1] :

2.1.3

214
Ref. SOLAS Reg.11-1/25-10 .5

2.2 ,

2.2.1
Ref. SOLAS Reg.l1-1/17-1 & Reg.I1-1/17 .10.1 & .10.2 and ILLC, as amended (Resolution MSC.143(77) Reg.

21(2))

230mm

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

11

3. ,

3.1

3.11

[3.1] [3.4] /

3.1.2

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(2))
(side scuttle) 0.16m?

0.16m’

3.13

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(3))
(window)

: 0.16m*
3.14

Ref. SOLAS Reg.11-1/17-1& Reg.11-1/17 .1

3.15
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(1))

3.1.6
Ref. SOLAS Reg.11-1/17-1& Reg.11-1/17 .2

3.1.7
Ref. SOLAS Reg.11-1/17-1& Reg.11-1/17 .3.2

—g
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11 9 6 Common Structural Rules for Bulk Carriers

3.2

3.2.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(5))

) 0,025B 0,5m

3.2.2 (1,4 + 0,025 B) m
Ref. SOLAS Reg.I1-1/17-1& Reg.11-1/17 .3.3.1 and .3.3.3

1,4+0,025B )

1,4+0,025B )

0.3m

3.23
Ref. SOLAS Reg.11-1/17-1& Reg.11-1/17 .6.1 t0 .6.3

3.24
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(6))

—g
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Common Structural Rules for Bulk Carriers

3.25

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 18(1))
1 2 3

3.2.6

Ref. SOLAS Reg.11-1/17-1& Reg.11-1/17 .7

3.2.7
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(7))
, 1
1
3.2.8

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(12))

3.3

3.3.1

3.3.2

3.3.3
1SO 1095, I1SO 3254

(mm)

d : (mm)

—g
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11 9 6 Common Structural Rules for Bulk Carriers

3.35
(mm)
=2 5
200V7P
B : 1 B ab
(mm)
b : (mm)
1 B
a/b B
1.0 0.284
15 0.475
2.0 0.608
2.5 0.684
3.0 0.716
3.5 0.734
>4.0 0.750
3.4
3.4.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(4))
[ ]
o 1
o 1
342 2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(8))
2

—g
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Common Structural Rules for Bulk Carriers

11

343 2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(9) and .23(10))
[3.4.1]
2 1
2
2

1:

344

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 23(11))

3.4.5

—g
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11 9 6 Common Structural Rules for Bulk Carriers

4.

4.1

4.1.1
Ref. SOLAS Reg.11-1/17-1 & Reg.l1-1/17 9.1

4.1.2 (ash—shoot), (rubbish—shoot)
Ref. SOLAS Reg.11-1/17-1 & Reg.I1-1/17 .11.1 and .11.2

4.2
4.2.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 22-1(1, b))
8,5°
, 1000 mm
0.01L
4.2.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 22-1(4))
100m ,
o /

—g
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Common Structural Rules for Bulk Carriers

11

4.2.3
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 22-1(1, a))

4.2.4
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 22-1(1, c))

[4.2.3]

4.2.5
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 22-1(3))

/

4.3
4.3.1
4.3.2
2 (mm)
2:
d (mm) (mm)
d<80 7.0
80<d<180 7.0 +0.03(d - 80)
180 <d <220 10.0 + 0.063(d - 180)
d > 220 12.5

—g
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11 9 6 Common Structural Rules for Bulk Carriers

5.

5.1

51.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (1, a) and Reg.3 (15))

(well)
5.1.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24)
3
3:
A (m?)
B-100 0.33/5 hg [5.5.2]
B-60 0.25/g hg [5.5.1]
/ >0.6B 0.33/g hg [5.3.1]
/ A [5.3.1]
/ A; [5.3.2]
As [5.4.2]
Aw [5.4.3]
A [5.2.1]
( )
I (m)
hg B (m)

~
10 KR 2007



Common Structural Rules for Bulk Carriers

11

5.1.3
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (5))

, 2/3 1/2

173

5.1.4
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (5) and 24 (6))

230mm

5.1.5
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (6))

—g
KR 2007
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11 9 6

Common Structural Rules for Bulk Carriers

52

5.2.1

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (1, b and c))

(m?)
50% ,
4:
A, (m?)
(g <20 /5> 20
0.7 + 0.035/5 + Ac 0.07/ +Ac
0.35 + 0.0175¢ + 0.5Ac 0.035/5 + 0.5A¢
«c
lg (m). , 0.7L.,
Ac (m?) ,
:é—;(hs -1.2) hg >1.2
A =0 09<hg >1.2
lg
=—(hg -0.9 hg <0.9
25( B ) B
hB . /s (m)
5.2.2 0.88B
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (1, d))
08B ,
A
5.2.3
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (1, ¢))
: , [5.2.1]
12 KR™ 2007



Common Structural Rules for Bulk Carriers

11

53

5.3.1

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (2))

(m?)

B, (m)

A, (m?)

By <0.4B

0.2¢g hg

0.4B <By<0.75B

[0.2 -0.286 (B?H— 0.4)}[ shg

By >0.75B 0.1/ hg
( )
(g (m)
he /g (m)
, 0.6B )
12
33%
5.3.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (3))
: 6 (m?)
6:
f., (m?) A, (m?)
f,<A A,
A <f. <A A+A -1,
f.> A, A,
( )
fp ] 1
Ay 4 (m?)
As 5 (m?)

—g
KR 2007
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11 9 6 Common Structural Rules for Bulk Carriers

54

5.4.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (4))

5.4.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (4))
(m?)
tw Y| boh

As = ACqy [1_(ﬁj }(ﬁj
lr : (m)

b =0y + 15
am : (m)
ls : (m)
A : 4 4 (m), Ac 0
Csn : ,

Csy=10

Csu=15
bo ; (m)
hs »[1.2.1] (m)
hw : (m)
5.4.3
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 24 (4))

(m?)

Ay = Aoy (;_l';v]
A © 4 by (m?)
Cshy Ns, huy 4 : [6.4.2]

~
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Common Structural Rules for Bulk Carriers

11

5.5 B-100 B-60

5.5.1 B-60
B-60 ,

25%

5.5.2 B-100
B-100 ,

172

33%

6.1

6.1.1

6.2

6.2.1

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 17 (1)and 12 (1))

1 2

6.2.2

Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 17 (1 and 2))

° 1 600mm
. 2 380mm
° 230mm

—g
KR 2007
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11 9 6 Common Structural Rules for Bulk Carriers

6.2.3
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 17 (1 and 2))
i) B
(. )
600mm, 230mm

6.2.4
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 17 (5))

6.3

6.3.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 17 (3))

[8.1.3]

6.3.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 17 (4))

: [8.1.2]

7.

7.1

7.1.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 18 (2))

7.1.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 18 (2))

~
16 KR 2007



Common Structural Rules for Bulk Carriers

11

7.1.3
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 18 (3))

7.2

7.2.1

7.3

7.3.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 18 (2))

7.3.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 18 (4 to 6))

° 1 600mm
. 2 380mm
380mm
600mm
KR™ 2007
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11 9 6 Common Structural Rules for Bulk Carriers

8.

8.1

8.1.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 19 (4))

8.1.2
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 19 (3))

° 1 4.5m
o 2 2.3m
8.1.3 100m
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 19 (4))
100m
8.1.4 100m
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 19 (4))
100m ,
8.1.5
° 1 1
[8.1.2] C
8.1.6
[8.1.5] ,

[8.1.1], [8.1.3] [8.1.4]

~
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Common Structural Rules for Bulk Carriers

11

8.1.7

4.5m

8.2

8.2.1
Ref. ILLC, as amended (Resolution MSC.143(77) Reg. 19 (1 and 2))

1 2

8.2.2
7
7:
(mm) 1 h =900
2 h =760
- t=55+0.01d,
(mm) ,75<t<10
h >900 mm ,
( )
dy : (mm)
@ h , 6.5mm
9.
9.1
9.1.1
KR~ 2007 19



Common Structural Rules for Bulk Carriers

11

10

11

10

—g
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Common Structural Rules for Bulk Carriers

11

10

1
1 4
Cr (N)
Qr (N.m)
A (m2
, 1.35
A A (m?)
A (m?)
b (m)
c (m)( 1 )
A A ,
Ab?
A
Vo 1 4 (knots)
10 Vo
v - (v +20)
3
Va (knots) 0.5 vg
Ky 1
‘ X2
| .
.
At
e xs]
X1+ X2 _ A
2 b=-3
1:
KR™ 2007



11 10 1 Common Structural Rules for Bulk Carriers

1.1

111

1.1.2

1.1.3

1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.3
A(m?)
1.75-L-T

2
100 (m)

A:Cl'Cz'Cg‘C4

(o : 0.9

—g
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Common Structural Rules for Bulk Carriers 11 10 1

C; : ,
c,=10 :
c,= 09 : (semi-spade)
c,= 07 : (high lift)
C3 : ,
cs= 1.0 :NACA
cs= 08 (hollow)
C4 : ,
c,=1.0 :
c,=15 :
50% A
20% . A [2.1]
1.4
141
1.4.2
Rew 200 N/mm2 , 400 N/mm2
900 N/mm? , ,
Ren 235 N/mm?2 . Ry 235
e
0.75
Rey > 235 K, :(235j
Ren
Rey <235 k, = 235
Ren
Ren : (N/mm?).
Rets 0.7Rm 450 N/mm2
1.4.3

Ren 235 N/mm= )

—g
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11 10

Common Structural Rules for Bulk Carriers

1.4.4
[5.1]

2.

2.1

2.1.1
(N)

Cr =132 AV %, i) K3 K

Vo
Va
Ky A
K =(A+2)13 A
Ky 1
1 K
K
/ 2
NACA-00 11 0.8
(Flat side) 11 0.9
( : HSVA) 1.21 0.9
(Hollow) 1.35 0.9
(High lift) 1.7
1.3
(Fish tail) 14 0.80
1.00 1.00
k3
k3= 0.8
k3= 1.0
k3= 115 :
Ky 1.0
CTh >1.0 Kt
4 KR™ 2007



Common Structural Rules for Bulk Carriers

11

10

2.1.2
(N.m)
Qr=Cgr-r
r
r= C(O( - I(bc)
a
(
(
kp
As
k, =—
A
2.1.3
2.2
2.2.1
Cr
. 2
CRl = CR %
Cra :CR%
2.2.2
Qri =Cgi°h
Qr2 =Cgr2 1,

(m
0.1c
a =033
o = 0.66
) ca = 075
a= 025
a= 055
[24
a=0.40
0.08
(semi-spade )
[2.1.1]
Al A2

(N.m)

—g
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11 10 1

Common Structural Rules for Bulk Carriers

h= Cl(a - kbl) (m)
= Cz(“ - kbz) (m)
At

Kpg = ——

A

l«—— C1 —>

2.2.3

(N.m)
Qr = Qg1 + Qg2

QR min = CR 1, 2min

0.1
11,2 min :T(Cl AL t+Cy - Az) (m)

2007



Common Structural Rules for Bulk Carriers 11 10
3.
3.1
3.1.1
(m)
D, =4.23/Qg -k,
Qr :[2.1.2],[2.2.2] [2.2.3]
(N/mm?)
68
t K,
kr 0 [1.4.2] [1.4.3]
3.1.2
: [3.1.1]
3.1.3
0.9 D; . (tiller) 0.77 D¢ ,
0.8 Dy
3.14
3.2
3.2.1
(N/mm?)
o, = of +3r? Sji(ig
r
o . (N/mm?) ,
10.2M,,
Gb = 3
D;
My . (Nm)

—g
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11 10 1 Common Structural Rules for Bulk Carriers

T : (N'mm? |
. _ 510z
D;
D; : (cm) ;
a(M, Y
D, =0.1D, § 1+—(—bj
3 R
Q. : [21.2], [222] [2.2.3]
(DN D [3.1.1]
3.3
3.3.1
1 3
5 [3.3.2] [3.3.3]
3.3.2
hgs oo y sg : (m)
Loy woveer lgg - 2 (cm®)
I20 L
(kN/m) ¢ )
— CR
(KN/m)
__Cro
Prio 7 10°
Cri
Pr2o 0 10°
Cr, Cr1, Cr2 [21] [2.2]
z : (KN/m)
«( 3 )
Z _ 6.18' |50
%
«( 4 )
Z= !
fp +

—g
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Common Structural Rules for Bulk Carriers

11 10

(m/kN)

Cem ) 4 )

(mm)

e?.d

Gy,

fy 1kN
1.3-d%.108
fy =220 2
3-E-I,
3
fo :0.21d— (
Iﬂ
I, 2 d/2 X
f;
2
f = d-e
G-J;
. d-e®->ul (
' 317108 F2
G (kN/mz) ,
G=7.92-10"
3 (m°)
Fr (mz)
Ui
t; Ui (mm)
e, d (m)
Kiz, Koo, Ky - 2
.2
2
Y1 = - Kip Faz - Ky Far
Yo=- Ky Faz - Kz Fag
Vi, Ye /
FAli FAZ /
Ki, Ka, Ky
3 2
Ky=13-2 4+ 24
3EJ,, GJy
3 2 (4
Ky, =1.3- 4 + A (d /1) +
3Bl 2By,
3 2 (4 _ ()2
Ky =1.3- A +/1 (d /1)+/1 @a-2) +
3E),  EJy
d 5
A 5 (m)
KR™ 2007



1 10 1 Common Structural Rules for Bulk Carriers
0 , 1
e 5 (m). Z=d/2
I X (m*).
A ( 5
Ian X (m*)
d A 5 )
Jin (m’) ,
2
Iy = 4F:ji
b
Fr (m?)
u; (mm)
ti (mm)
Jin
3.33
a) Mg Q1, Mg
B,, By, Bs
[3.21 [5] [91] 1[9.2]
b) (N.m) (N) A 6
- )
5, Mo
Z3O
B, =Cy +B;
C) (N.m) (N)
( 7))
Mg
Mg = Cra (10— CG2)
Mg = Cry (CGyz — £10)
Cr1 : A
Cro : A,
CGyz: Ay
CGy;: A,
Mg = Cgry . (l1o0— CGyy)
10 KR~ 2007
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11

Common Structural Rules for Bulk Carriers

Bs = (Mg + Mcgra)/(l50 + l30)

BZ=CR+B3

ghily

[,

=l By e

<M, 2>

=
‘_L\

~

AARAAA

LAAARS

TR

o
a

A

Y

[T

st

Pso

.unm

Al

11

2007



11 10 1

Common Structural Rules for Bulk Carriers

Mg Faz
Mg . | Faa Ll
Ia AR
P
ki1, ki2
kK12, k22
‘F,“
Paig
= M Q
5. 2
>-l| Bs =
- —
Q{ i
< Bo [ >
S X :
]
i
| My
=]
£ PR-
\ y Y
M Q
6:
Bs
S .
N
1M - |
PSO
M B2
.|
P20¢ ( A 7 CRl* ‘
— | z=1
ﬁ L Cr1 \{3 10
ho Pr M
A, 8
Z=0
M Q
7.
_"
12 KR 2007



Common Structural Rules for Bulk Carriers

3.4

3.4.1

3.4.2

o< 80/k

3.4.3

(CEQ) 0.41

3.4.4

o>40/k N/mm?
o<40/k N/mm?
D, [321]

3.4.5

3.4.6

100%

24

0.35 ReH

L [2.1.1]

0.23%

) ., 30mm
r=60 mm

r=0.1D,

2007
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11 10 1

Common Structural Rules for Bulk Carriers

3.4.7

3.4.8

4.1

4.1.1

4.1.2

1.2

4.1.3

4.1.4
tt 50mm

, [4.2]

4.2

4.2.1
(mm)

D3'kb
k,-n-e

d, = 0.62

D : [6] (mm)

kr © [1.4.2]
kb C [1.4.2]

4.2.2
(mm)

[4.4]

(mm)

[4.5]

14
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Common Structural Rules for Bulk Carriers

11

10

D -k,

ko [142]
0.65t,

0.67 d,

4.2.3
DIN6885

10%

4.2.4
[10.1.3]

4.2.5
[10]

4.3

4.3.1
(mm)

4 081D [ky
" Uk

D1 kbl kn n

[4.2.1] . .n 8

4.3.2
2 (cm?)
S =0.0043D°

4.3.3
(mm)  t=d, (mm)

0.67d,
4.4

4.4.1
c 1:8 1:12

c=(dy—d,)/1

—g
KR 2007
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11 10 1 Common Structural Rules for Bulk Carriers

4.4.2
I 1.5'd0
4.4.3
, (cm?)
as:17.55QF
dkReHl
Q- :[6] (N.m)
dy ; (mm)
Rei (N/mm?)
]
2] o
J—}—Lf"”
I — g}e]
Bel/Ad
N i
~ dm \
|
«J;d -
Ei\k | ) N
U Ve
A _C o
\E N\ B
I HE w4y
dn i
8:
444
( ) (cm?)
dkReHZ
Rez & (N/mm?)
445
( 8 )
16 KR™ 2007



Common Structural Rules for Bulk Carriers 11 10 1

. : h,=0.6dg
° ( ) :dy=1.24d, dn =154,
. : dy=0.65dg
4.4.6
50%
, [4.5.3]
B QlF :OSQF
4.5
451
200mm ,
c~1:12 c~1:20
452
( 9 )
9:
(mm?)
LG
Ren
Ps : (N)
P d
Ps =2 1| ——0.6
S > ﬂ1[dg J

~
KR 2007 17



11 10 1 Common Structural Rules for Bulk Carriers
Pe : [45.3] (N)
H : =03
ds
dg
Ren (N/mm2)
4.5.3
[45.4] [4.5.5]
4.5.4
2-Qg -10°
Prepg=—"7%—
dy -7 1o
6-M, -10°
Prege =—>%
% -dp,
Qr : [6] (N.m)
dn ; (mm)
| : (mm)
Lo 0.15
M, : (N.m)
— 0.8-Ryy 1-a?)
" Brat
Ren (gudgeon) (N/mm?)
o= Ay ( 14.6 )
da
dm 8 (mm)
d, : (mm) , 1.5d,,
4.5.5
(mm)
E{l_ d ]c
2
Rim 0.01

18

2007



Common Structural Rules for Bulk Carriers

11

10

c : [45.1]
: (mm)

_16-Ry -dp  08-Ryy

V3+atEc  C
Pe (N)
c
Pe = preq 'dm ﬂ'f(E‘FOOZj
0.02
4.5.6
(N/mm?)
B, -d

=040
preq dn% (
B, : (N) ( 4 )
dm | ¢ [4.5.3]
do : 8 (mm)
5.
51
5.1.1
5.1.2

[3.3]

5.1.3
e [3.3.3] Mg (N/mm?) :

oy, =110
e [3.3.3] Q1 (N):

7, =50
KR™ 2007
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11 10 1 Common Structural Rules for Bulk Carriers

o, = ,/o—%+3r2 =120

,[5.1.4]
, 0.15-h, (hy: ) ,
5.1.4
( )
e Mg (N/mm?) :
o, =90
e O (N/mm?) :
7=50
e Mt (N/mm?) :
7, =50
. , (N/mm?) :
o =0t +3r? =120
oys =0t +3tf =100
Mg :ch-f1+Bl% (N.m)
Q1= Cre (N)
fi,f, 10
T : (N/mm?) :
M,
REITY
M; =Cgry-e (N.m)
Cra (A2 ) (N)
e : A, a-a
( 10 ) A 0.33-c,
» Co A
hit 10 (cm).
I 12-h
4~5 ., 50mm
( X ) 10%

—g
20 KR 2007



Common Structural Rules for Bulk Carriers

11

10

5.2

5.2.1
(mm)

C
=10-T +—R kN/m?
pR 103A ( )

5.2.2

5.2.3
(mm) [5.2.1]

[5.2.1]

5.3.1

10:

(m)

[10.1.1]

(tenon)

70%

—g
KR 2007



11 10 1 Common Structural Rules for Bulk Carriers
5.3.2
(cm?®)

He —H, Y k

W, = csdf’(gj —107*
He ky
Cs
cs=1
Cs = 15:
D, D [8.21] (mm)
He (m)
Hx (m)
K, k;
5.3.3
(mm)

b=s, + o Hx.

m
Sy : (m) ( 11
Hy : [6.3.2]
m 3
( 1 )
534

(mm)
th= 1.2 tp
2

ty = 0.045d—S

SH

22

—g
KR 2007



Common Structural Rules for Bulk Carriers 11 10 1
ds : (mm)
ds =D, :
ds =d,:
D, D [8.21] (mm)
da . [6.5.1] (mm)
SH : (mm)
I\ f)—
)
X
X—X
11:
5.3.5
2
2:
(mm) (mm)
( 3) 1.2t 1.6t 1.2t 141t
( 4 6) 141t 20t 1.3t 1.6t
tp [6.2.1]
KR™ 2007 23



Common Structural Rules for Bulk Carriers

11 10 1
5.3.6

e 10mm:

e 20mm:

5.3.7

10% D¢ D,
0.6 Dy , 0.4

5.4

54.1

e thin=8mm

o tnin=22mm :

5.4.2
543
[3.3]
.
Cr
°
(N)
b
B, =Cpq-—
1 R c
(N)
Bz = CR - Bl
b ¢ 14
544
Ay ( X ) (mm?)

~
24 KR 2007



Common Structural Rules for Bulk Carriers

11

10

B
A=
q
B : (N)
q 3
545
5.4.6
, 1.2
1/4
3:
g [N/mm?]
25
, 45
® 5.5
(2), 7.0
1)
5.5 N/mm?
, 10 N/mmg2
(2
, 7 N/mm2
55
5.5.1
[4.4] [4.6] (mm)
d = 0.35 Bl . kr
B: : (N)
K, : ([1.4.2] )
KR~ 2007 25



11 10 1

Common Structural Rules for Bulk Carriers

5.5.2
(mm)

t=0.01/B,

5.5.3

e 1:8to1:12
e 1:12t01:20:

5.5.4

[4.45] [452]

5.6

5.6.1

dp
1000

+1.0

(mm)

dy : (mm)

5.6.2

5.6.3
1.5mm

6.1

6.1.1

3
Qr = 0.02664%

r

Dy c[3.1]

(mm)

[5.4.1]

26
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Common Structural Rules for Bulk Carriers

11

10 1

Dy Dia

7.1

7.1.1
(quadrants)

7.2

7.2.1

7.3

7.3.1

8.1

8.1.1

8.1.2

8.2

8.2.1

Pg =C- Pgo

Dia

12 knot

5m

(kN/m?)

(6]

Dia

Dy
1.145 Dy

12 knot

—g
KR 2007
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11 10 1 Common Structural Rules for Bulk Carriers

p = 8&
do Ap
N : (kW)
Ap (m?)
A, =D?Z
4
D : (m)
£ 0.1
g=021-2.104 N
AP
C ( 12 )
C= 10 : 2
C= 05 : 1 3
C= 035: 4
12:
8.3
8.3.1
(mm) ., 7.5mm
t=ty +t,
to : (mm)
ty =5a4/ Py
a : (m)
te : (corrosion allowance)(mm)
t, <10 t, =15

t
t, >10 t, = {0.1(—°+0.5 ,3.0
Jk

—g
28 KR 2007



Common Structural Rules for Bulk Carriers 11 10

8.3.2
3 3 , 7.5mm
8.4
8.4.1
12 (cm®)

W=n-d?.b-v?
d (m)
b (m)
n

n=1.0 :

n=0.7
8.5
8.5.1
9.
9.1
9.1.1
z (cm?)
WZ — Bl . X M k
80

B, : [3.3]

2 , y Bl = CR/Z
X (m) :

Xmin = 0.5f50

Xmax = {50
lsy, 13 [3.3.2]

—g
KR 2007



11 10 1 Common Structural Rules for Bulk Carriers

A A-A
_> Z
N y{nl.’%ay
| > | z
A
PR
/50>
13:
9.1.2
y
[ ]
w
Wy=7Z
[ ]
w
Wy:?Z
9.1.3
B,
=—K
A 48
9.1.4
Iso
7 _115

Op =——

WZ
B
A

—g
30 KR 2007



Common Structural Rules for Bulk Carriers

11

10

9.2 ( )
9.2.1
(N.m), (N) (N.m)
Mbmax = Bld
* : Q=8
° M =B, e,
, B1(N)
b
B,=Cr—
1 R c
b, c, d, &g z 14 15
b

14:

B1 - d B1 B1 : e(Z)

iy < < \(_7'
VA

5 ] L "'
Y — ay ZT E’
Le(_ZL My Q My

15:

31

—g
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11 10 1 Common Structural Rules for Bulk Carriers

9.2.2

X (cm?) z

Q (N/mm?)

9.2.4
z , (N/mm?)

oy =ﬁa§+3‘z’2+z’2i=%

_ My

Oy = WX

M, -10°
TT R —

2- A -ty
Ar : (mm?2)
th : (mm)
9.2.5

[5.2] [5.4] , 24JL-k (mm)

9.2.6

—g
32 KR 2007



Common Structural Rules for Bulk Carriers 11 10 1

16:
9.2.7
9.2.8
6 1 9 2 50%
9.2.9
( )
9.2.10
’ A_
A 50% ., AA
0.7r (17 )

17:

~
KR 2007 33



Common Structural Rules for Bulk Carriers

11 10 1
9.3 ( )
9.3.1
(N.m)
[ )
MH = FA]_ z
[ )
Muy=Far 2+ Fa2 (z-dy)
Fa : 5 (N) , Bs
FAZ . 5 (N) s Bz
z : 19 d (m)
iy : 18 (m) (diy=d-4)

18:

9.3.2
Qu (N)
[ ]
Qu=Fa
[ ]
Qu=Fa+Fa
Fa1, Faz : (N)

~
34 KR 2007



Common Structural Rules for Bulk Carriers 11 10

9.3.3
(N.m)
[ ]
Mr = Fai1 &g
[ ]
Mr=Faiep + Faz e
Fa1, Faz: (N)
e(z) 19 (m)
FA1+FA2
F o O+F (N F. (F,*+F,)e(@)
INLII112747 -
A /’
A U / E/ I’
]
]
I . Y
d | _
Fr—
' f X t’—> S
7=d/2 Jan | /o
| Y
—— | "
Mg, Qu Mz
=e(d/2
e=e( ) F..e)
19:
9.3.4
a)
5 (N/mm?)
H
7 (N/mm?)
_ M;10°
T 2Rty
b)
% (N/mm?)
_ Far + Fas
S
Ay

—g
KR 2007
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11 10 1 Common Structural Rules for Bulk Carriers

o (N/mm?)

~ M;10°

Fai, Fa: (N)

Ay Y (mm2)
M+ : (N.m)

Fro (m?)

tH : (mm) , T tH

9.3.5

OB : (N/mm?°)

MH . (Nm)
Wy @ X em)( 19 )

9.3.6
[9.2.5] [9.2.10]

—g
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Common Structural Rules for Bulk Carriers 11 10

10.
10.1.1
1 1
( 2 )
t; = (mm)
ty
t':?+5 (mm) , ty <50mm
t':3\/? (mm) , ty >50mm
20:
10.1.2
10.1.3
21

—g
KR 2007
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11 10 1

Common Structural Rules for Bulk Carriers

«—D

(22221

R 2100 mp,
a_1.1
b 3 5
A m
\76’ E
%, £
-]
- Vil
=
230 a
E
Q‘Q’ o~
[}
21:
11.
11.1
11.1.1
22 )
[ ]
[ ]
[ ]
[ ]
. 1
22:
11.1.2
38 KR~ 2007



Common Structural Rules for Bulk Carriers 11 10
11.1.3
35
11.2
11.2.1
11.2.2
11.3
11.3.1
( )
[ )
[ )
11.4
11.4.1
(mm) Cg/A [11.3] [5.2.1]
11.4.2
(mm) 6 2
, [1.1.3]
11.4.3
[5.2.3]
1 [11'3]
KR™ 2007 39



11 10 1

Common Structural Rules for Bulk Carriers

11.5

11.5.1

116 1

11.6.1

[11.6.2]

11.6.2

([11.1.3] )

) 180

11.6.3
[11.6.2] 1

O < O

OALL . (N/mmz)
OALL = 0.275 R,
OpLL — 0.55 Ren

11.7

11.7.1
[11.6.1]

Von Mises

ot (N/mm?)

[11.3]

40
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Common Structural Rules for Bulk Carriers

11 10

11.7.2

11.7.3
[11.6.2]

Ot < Onu

OALL
Ow =65/ ky
ke : [1.4.2]

OALL OE

[11.6.2]

Von Mises

oe (N/mm?)

—g
KR 2007
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Common Structural Rules for Bulk Carriers

11

10

1.1

111

1.2

1.2.1

1.2.2

1.2.3

1.2.4
B-100

9 6 [55.2]

1.2.5
0.6B

1.2.6

1.2.7
9 6 [9]

Im

9

6

[5.3.1]

—g
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11 10 2

Common Structural Rules for Bulk Carriers

2.1

211

2.1.2

B-60 B-100

2.1.3

214

2.2

221

Im

2.2.2

2.2.3

1.8 m
1.0 m 1.8m

(m)

(cm’)

(m)

2.0 m.

0.07L

[2.2]

6.5 mm

1.2m

2007



Common Structural Rules for Bulk Carriers

11

10

2.25

2.2.6

3.1

3.1.1

3.1.2

3.1.3

3.14

3.1.5

3.1.6

600mm

230mm

230mm

1.5m

[3.1.2]

380mm

2007



Common Structural Rules for Bulk Carriers

EN : [2.1]

1.1

111

1.1.2

1.1.3
(EN) 2.5m/s, 25m/s

10

1.14

2.1

2.1.1
EN 1 ([3.3.5]

16000

—g
KR 2007



11 10 3 Common Structural Rules for Bulk Carriers
® (ko) (m) (mm)
1 2 3

50 70 2 180 220.0 14.0 12.5

70 90 2 240 220.0 16.0 14.0

90 110 2 300 247.5 17.5 16.0

110 130 2 360 247.5 19.0 17.5

130 150 2 420 275.0 20.5 17.5

150 175 2 480 275.0 22.0 19.0

175 205 2 570 302.5 24.0 20.5

205 240 3 660 302.5 26.0 22.0 20.5
240 280 3 780 330.0 28.0 24.0 22.0
280 320 3 900 357.5 30.0 26.0 24.0
320 360 3 1020 357.5 32.0 28.0 24.0
360 400 3 1140 385.0 34.0 30.0 26.0
400 450 3 1290 385.0 36.0 32.0 28.0
450 500 3 1440 412.5 38.0 34.0 30.0
500 550 3 1590 412.5 40.0 34.0 30.0
550 600 3 1740 440.0 42.0 36.0 32.0
600 660 3 1920 440.0 44.0 38.0 34.0
660 720 3 2100 440.0 46.0 40.0 36.0
720 780 3 2280 467.5 48.0 42.0 36.0
780 840 3 2460 467.5 50.0 44.0 38.0
840 910 3 2640 467.5 52.0 46.0 40.0
910 980 3 2850 495.0 54.0 48.0 42.0
980 1060 3 3060 495.0 56.0 50.0 44.0
1060 1140 3 3300 495.0 58.0 50.0 46.0
1140 1220 3 3540 522.5 60.0 52.0 46.0
1220 1300 3 3780 522.5 62.0 54.0 48.0
1300 1390 3 4050 522.5 64.0 56.0 50.0
1390 1480 3 4320 550.0 66.0 58.0 50.0
1480 1570 3 4590 550.0 68.0 60.0 52.0
1570 1670 3 4890 550.0 70.0 62.0 54.0
1670 1790 3 5250 5717.5 73.0 64.0 56.0
1790 1930 3 5610 577.5 76.0 66.0 58.0
1930 2080 3 6000 5717.5 78.0 68.0 60.0
2080 2230 3 6450 605.0 81.0 70.0 62.0
2230 2380 3 6900 605.0 84.0 73.0 64.0
2380 2530 3 7350 605.0 87.0 76.0 66.0
2530 2700 3 7800 632.5 90.0 78.0 68.0
2700 2870 3 8300 632.5 92.0 81.0 70.0
2870 3040 3 8700 632.5 95.0 84.0 73.0
3040 3210 3 9300 660.0 97.0 84.0 76.0
3210 3400 3 9900 660.0 100.0 87.0 78.0
3400 3600 3 10500 660.0 102.0 90.0 78.0
3600 3800 3 11100 687.5 105.0 92.0 81.0
3800 4000 3 11700 687.5 107.0 95.0 84.0
4000 4200 3 12300 687.5 111.0 97.0 87.0
4200 4400 3 12900 715.0 114.0 100.0 87.0
4400 4600 3 13500 715.0 117.0 102.0 90.0

(1) [3.24]
2 KR™ 2007



Common Structural Rules for Bulk Carriers 11 10 3
2.1.2
EN

EN=A2/3+2hB+0.14
4 (®
h

h=a+Xh,

h
a (m)
h, . B/A n (m).

B/4 B/4
A L B/4

(m?)
1.5m h
S 1 A
3.
3.1
3.1.1
3.1.2
3.2
3.2.1
3.2.2
1

+ 7% 60%
KR™ 2007 3



11 10 3 Common Structural Rules for Bulk Carriers

80% . 25%

a7 uk A E4 A

A !

4t
1
3.2.3
(HHP)
(VHHP)
1
75% 50% . 1500kg
3.24
3.25
10 s 0.1
3.2.6

2007



Common Structural Rules for Bulk Carriers

11

10

3.2.7

10

, RPM

3.3

3.3.1

3.3.2

3.3.3
90 [3.3.1]

3.34
27.5m (Dee) (Lugless)

2.5m/s

3.3.5

° 30m
° 30m 40m

—g
KR 2007



11 10 3 Common Structural Rules for Bulk Carriers

. ([332] ) 12.5m

3.4
34.1
(Dee) (Dee)
Dee
[3.4.2]
(pear)
3.4.2
2
° 1.2d
° 1.1d
2:

(mm)
1.4d
1.2d
1.1d

d
(Lugless) d
d (mm)
3.4.3
3.4.4
(pear)

=—
6 KR 2007



Common Structural Rules for Bulk Carriers 11 10

3.5
3.5.1
3
3.5.2
3
3.5.3
4
186
3:
@
(kN) @ (m) (kN)
50 70 180 98.1 3 80 34
70 90 180 98.1 3 100 37
90 110 180 98.1 3 110 39
110 130 180 98.1 3 110 44
130 150 180 98.1 3 120 49
150 175 180 98.1 3 120 54
175 205 180 112 3 120 59
205 240 180 129 4 120 64
240 280 180 150 4 120 69
280 320 180 174 4 140 74
320 360 180 207 4 140 78
360 400 180 224 4 140 88
400 450 180 250 4 140 98
450 500 180 277 4 140 108
500 550 190 306 4 160 123
550 600 190 338 4 160 132
600 660 190 371 4 160 147
660 720 190 406 4 160 157
720 780 190 441 4 170 172
780 840 190 480 4 170 186
840 910 190 518 4 170 201
910 980 190 550 4 170 216

—g
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11 10 Common Structural Rules for Bulk Carriers
(6))
(kN) @ (m) (kN)
980 1060 200 603 4 180 230
1060 1140 200 647 4 180 250
1140 1220 200 692 4 180 270
1220 1300 200 739 4 180 284
1300 1390 200 786 4 180 309
1390 1480 200 836 4 180 324
1480 1570 220 889 5 190 324
1570 1670 220 942 5 190 333
1670 1790 220 1024 5 190 353
1790 1930 220 1109 5 190 378
1930 2080 220 1168 5 190 402
2080 2230 240 1259 5 200 422
2230 2380 240 1356 5 200 451
2380 2530 240 1453 5 200 481
2530 2700 260 1471 6 200 481
2700 2870 260 1471 6 200 490
2870 3040 260 1471 6 200 500
3040 3210 280 1471 6 200 520
3210 3400 280 1471 6 200 554
3400 3600 280 1471 6 200 588
3600 3800 300 1471 6 200 612
3800 4000 300 1471 6 200 647
4000 4200 300 1471 7 200 647
4200 4400 300 1471 7 200 657
4400 4600 300 1471 7 200 667
4600 4800 300 1471 7 200 677
4800 5000 300 1471 7 200 686
5000 5200 300 1471 8 200 686
5200 5500 300 1471 8 200 696
5500 5800 300 1471 8 200 706
5800 6100 300 1471 9 200 706
6100 6500 9 200 716
6500 6900 9 200 726
6900 7400 10 200 726
7400 7900 11 200 726
7900 8400 11 200 735
8400 8900 12 200 735
8900 9400 13 200 735
8 KR™ 2007



Common Structural Rules for Bulk Carriers 11 10
)
(kN) @ (m) (kN)
9400 10000 14 200 735
10000 10700 15 200 735
10700 11500 16 200 735
11500 12400 17 200 735
12400 13400 18 200 735
13400 14600 19 200 735
14600 16000 21 200 735
(1) , 180 m
(2) [3.5.4]
(kN)
(N/mm?)
BL<216 72 1420 ~ 1570 7
216 < BL<490 144 1570 ~ 1770 7
BL > 490 216 or 222 1770 — 1960 1
3.5.4
490kN
3 3 3
6
490kN
3.5.5
3 3 7%
3.5.6
(kN)
0 30%

—g
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11 10 3

Common Structural Rules for Bulk Carriers

3.6

3.6.1

3.6.2

(imprint)

3.6.3

E

3.7

3.7.1

3.7.2
(Po)

° 10m

m;=0.0218d°d

El

3.7.3
[3.7.2]

10

(70%

)

(imprint)

12

(kg/m)

30

10

2007



Common Structural Rules for Bulk Carriers 11 10
5:
(kN)

P=0.0375 d"

P=0.0425 d&*

P=0.0475 &

d (mm)
3.7.4
1.5 2 [3.7.5]
3.7.5
0.15m/s 3 (82.5m)
3.7.6
45%
3.7.7
80%
80%
3.7.8
0.1L 22m L/4
)
. 200 kN/m?
. 150 kN/m? /
f

f 2.5
KR~ 11



11 10 3 Common Structural Rules for Bulk Carriers

BIaL: Pyi= [3.7.8]% 2ol Al B 9] zhzhe] W o 5 A E Hojof gt

2:
3.7.9
, [3.7.8]
N ( 3 )
Ri )
Ri=P, h;A4; /1,
R,=P,h,;A;/1,
Ri=R.;+R,—Ry;
P, : (kN)
P, (kN)
H : (cm)
Xi, Vi : N l X y
A, i (cm?)
I 1, N
I, =2A4,; x,-2
I,=ZXA4; y,2
R; : i (kN)

—
12 KR 2007



Common Structural Rules for Bulk Carriers 11

10

in:(Pi_agM)/N

Fi=0FP,-agM)/N
Fi:(inZJ'_Fin )0’5

Ay i &

3.7.10

0<0.5 OBpL,

> OBPL

(ton)

eR

in:Fyi Fl(kN)

3:
[3.7.9] . [3.7.9]
Von Mises o (N/mm?)

—g
KR 2007
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11 10 3

Common Structural Rules for Bulk Carriers

3.7.12

3.8

3.8.1

3.8.2

3.9

3.9.1

3.9.2

3.9.3

15%

3.94

3.10

3.10.1

80%

14

2007



Common Structural Rules for Bulk Carriers

11

11

11

11

—g
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Common Structural Rules for Bulk Carriers 11 11 1

1.1 )

111

1.1.2

(machine cut)

1.2

1.2.1

(flame cutting flash) (sheering burrs)

1.3 , (alignment)

1.3.1

IACS No.47 1

, (control drillings)

, (procedure test) (working

test)

~
KR 2007 1



11 11 1 Common Structural Rules for Bulk Carriers

“ a<0.15t
T a<0.2t

a<3.0mm

a)
a<t/3

a< (5t -3t/ (heel line)

b) t

ast /2
as<t-ty)/2

a<t; /3

b)

ast /2

—g
KR 2007



Common Structural Rules for Bulk Carriers

T
Y S
a<0.04b a=38.0mm
F %,
T- L-
v v
i a<o0.15 1 3.0
Il P ollacon -
A
I
‘ d<L/50
v /—
_,.”‘|4_
C )

—g
KR 2007



Common Structural Rules for Bulk Carriers 11 11

1.1

111

1.1.2

1.1.3

1.1.4

1.1.5

1.1.6

1.1.7

1.2

1.2.1

1.2.2

—g
KR 2007



11 11 2 Common Structural Rules for Bulk Carriers

1.2.3

1.3

1.3.1

1.3.2

1.3.3

1.4

141

1.4.2

2.1

211

2.2

2.2.1

2.2.2

4mm s

—g
2 KR 2007



Common Structural Rules for Bulk Carriers

2.2.3 ,

2.3 T

2.3.1

(deep penetration)

t : (mm)
f : (mm) f<t/3
t : (mm)

b 1 () (mm)

2.4

241

. 0.6 L s 300mm

242
(shedder) )

—g
KR 2007



11 11 2 Common Structural Rules for Bulk Carriers

2.4.3

2.4.4

2.4.5
40 60 ) )

(back gouging)

2.5

2.5.1

. (f) :3mm~ T/3mm
. (o) :40°~60°

2:

2.6

2.6.1 )
50mm 1 5 s

s 0.44t 0.4t . t

—g
4 KR 2007



Common Structural Rules for Bulk Carriers 11 11
1:
(3]
2
FO t 0.7t - -
t<10 0.5t+ 1.0 - -
F1 10<t<20 04t+2.0 - -
20<t 0.3t+4.0 - -
t<10 0.4t+1.0 - -
F2 10<t<20 0.3t+2.0 - -
20<t 02t+4.0 - -
t<10 0.3t+1.0
F3 10<t<20 02t+2.0 - -
20<t 0.1t +4.0
t<10 0.5t+1.0
F4 10<t<20 04t+2.0 75 300
20 <t 0.3t+4.0
«C )
1)t
2) 3 3 1 t.
+ 1.0 mm t.>5
+ 0.5 mm S5=t.=4
- 0.5 mm t. < 4
KR™ 2007
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11

Common Structural Rules for Bulk Carriers

F1

F1

F3

F2

F4

( 15%)

F2

F4

FO

F3

F1

F2

F3

F2

F2

F3

F2

F3

F2

Fl1

F1

t>13

0.6L

F1

t<13

F1

F2

F4

F3

15%

F1

F2

F4

2007



Common Structural Rules for Bulk Carriers

11

11

F3

. 25%)

F1

( 15%)

F1

F2

0.125L

F2

65 cm’

F2

F3

F2

F1

F1

F2

F1

F1

F1

F1

F3

F2

2.6.2

2.6.3

(mm)

90

F2

—g
KR 2007




11 11 2 Common Structural Rules for Bulk Carriers

264
, 1 15%

2.7

271

2.7.2
F1

2.8

2.8.1
0.6L

2.8.2

F1 ,

3.1

3.1.1
3 6 [65.2] (intermediate flat ) ,

—g
8 KR 2007



Common Structural Rules for Bulk Carriers 11 11 2
3.1.2
3.1.3
0.3
4 0.5
45

{{ Ef{f{it{t%_[_ﬂ_!

ERSEEEESS

KR 2007



Common Structural Rules for Bulk Carriers 11 11 3

1.1

1.1.1
(shop primer)

1.1.2

1.1.3

’ ( ,
) - (hydropneumatic

test) . - ,

1.14 -

[2.2]

1.1.5

1.1.6

1.2

1.2.1

KR 2007 1



11 11 3 Common Structural Rules for Bulk Carriers

1.2.2

1.2.3

2.1

211

2.1.2

2.2

2.2.1
1 0.15><10° Pa

2.2.2
0.20<10° Pa 1

2.2.3
0.20><10° Pa

2 KR 2007



Common Structural Rules for Bulk Carriers 11 11 3

2.2.4

2.25

2.2.6

2.2.7

2.3

2.3.1
, 0.20><
10° Pa , 1.5m ) 12mm

2.4 -

24.1

2.5

2.5.1

KR 2007 3



11 11 3 Common Structural Rules for Bulk Carriers

3.1

3.1.1

4 KR 2007



Common Structural Rules for Bulk Carriers 11 11
1:
1 (1) (boundary)
2 1)
2.4m
)
1) :
3
2.4m
4 1)
0.9m
5 2.4m
SOLAS  Ch.
II-1 Reg.14 - -
6 O]
2.4m

KR 2007
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11 3 Common Structural Rules for Bulk Carriers

SOLAS Ch.

7 -1 Reg.14 - —
)

SOLAS  Ch.
8 II-1  Reg.18 - _

(shaft tunnel)

11 - —

12 - —

14 _

15 . , 0.9m -

(D ,2.2

() ) (highest point)
3) 22 -

(4) ( > > > )

(crossings)

KR 2007



Common Structural Rules for Bulk Carriers

11

12

11

12

1 GRAB

—g
KR 2007



Common Structural Rules for Bulk Carriers 11 12 1

1 GRAB

Mer (ton)

1.1

1.1.1
[X] / 1 1 [3.2]
GRAB [X]

1.1.2

2.1

2.1.1

e 6 7 t
o [21.2] [2.1.3] ter

2.1.2

ter

tog = 0.28(M gg +50 W'sk

2.1.3

3m ter

tog = 0.28(Mgg + 42k

~
KR 2007 1



Common Structural Rules for Bulk Carriers

11

13

11

13

—g
KR 2007



Common Structural Rules for Bulk Carriers

1.1

111

1.1.2

1.1.3

1.2

1.2.1

1.2.2

75%

(pitting),

2007



Common Structural Rules for Bulk Carriers 11 13

trenewal : ) (m m)

t =t

renewal as_built — tC - tvoluntary _ addition

treserve 125 (mm),
(treserve = 0.5mm)

te :3 3 (mm)

tas_built : tvoluntary_addition (mm)

tvoluntary_addition : tC (mm)

tgauged

(mm)

1.1

. (21 [22] )
. (231 )
. @)

—g
KR 2007



URZ102:(1 3 2 )

URZ102:(1 3 2 )

*

10

10

URZ102:(1 3 2 )

11 13 2 Common Structural Rules for Bulk Carriers
2.
2.1
2.1.1

1
URZ7:(1 2 ) URZ7:(1 2 ) URZ7:(1 2 )
[ ] [ ] [ ]
[ ) [ ) y

° 1

a) : a) a)

b)

URZ105: (1 3 6 )

b)

URZ105:(1 3 6 )

*

10

10

b)

URZ105 (1 3 6 )

2007



Common Structural Rules for Bulk Carriers

11

13

2.2
2.2.1
[ ]
[ ]
[ ]
2.2.2
IACS UR
. 1 H
e URZ10.2*
e URZ105*
[ ]
e URZ7(l 2 )
2.3
2.3.1
21] [22]
2.3.2
2
/
1 5 2

"1 3 2 )
"1 3 6 )

—g
KR 2007
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13

Common Structural Rules for Bulk Carriers

1/4

10%

1/4

UR Z10.2:
1 @3 2)

UR Z10.5:
1 3 6 )

UR Z10.2:
@3 2)

1

URZ10.2:
@3 2)
UR Z10.5:
1 3 6)
4

—g
KR 2007




Common Structural Rules for Bulk Carriers

11

13

UR Z10.2:

UR Z10.5:

@3 2)

1 3 6 )

UR Z10.2:

UR Z10.5:

@ 3 2 )

1 3 6 )

2007
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Common Structural Rules for Bulk Carriers

11 13

© 0 O
L/4 L2 3L/4
® ®
@ S0
[TITTTTTIT
©)
v vy s A4 & Y Y
[X )(Hx X v..g
<
>
©) ®
<
A
> % Y
L i
| ‘ 50 mm|

(
(1) L/4, L2 3L/4 3
1
1
@
(€)) 3 1 1
2:
D J_k,zsh
c h
B
0,25h
A
( AC D 3 ,B 2 (
, 5
KR™ 2007




13 Common Structural Rules for Bulk Carriers
N
7 A Y e o >
%25 P
2%
%y
B
WA £
9597777 V4
IR R
% // 3
= A 20| Qe AF
-+ A
-B
) A—-A B—B

2007




Common Structural Rules for Bulk Carriers

11 13

Section AA
x 7/ —
,,,,,,, . N
( A-A
5: ) )
KR™ 2007




11 13 2 Common Structural Rules for Bulk Carriers

3.1

3.1.1

09D

3.1.2

~
10 KR 2007



Common Structural Rules for Bulk Carriers

11

13

3.2

3.2.1
[3.1]

3.2.2

t

gauged < trenewal

t

gauged

t

renewal < tgauged < trenewal + treserve

t

gauged

—g
KR 2007

11



Common Structural Rules for Bulk Carriers

13

11

300mm

15%
15%

15%

3.2.3

[1.2.1]

1

13

75 %:

30mm

70 %:

1A
]

SN

10% &3

hya
a

15% -

25%)

(5%

2007

12



Common Structural Rules for Bulk Carriers 11 13
3.3
3.3.1
[3.1]
3.3.2
a)
90%
90%
b)
85% ,
10% 15%
KR™ 2007 13
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