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* Shell expansion
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Oil Tanker-Ordinary Frame
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Double Hull Bulk Carrier
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Single Hull Bulk Carrier
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Asphalt Carrier
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Figure 4 : Application of the Rules

Part 1 General Hull Requirement Part 2 Ship Types

Topic Chapter Topic Chapter
Rule general principles 1 Bulk carrigrs 1
General arrangement design 2 Cil tankers 2
Structural design principles 3
Loads 4

/
{

L
f
L

Superstructures, ]
deckhouses and hull \\ !
outfitting \

Aft part &

Cargo hold region Fore part
machinery space Are B f

/

Topic [cha pter __f
\"'- Hull longitudinal strength 3 Topic Chapter
i I ' itli
Topic Chapter Hull local scantling 3] Fore part 101

Machinery space 10.2 Direct strength analysis T

Aft part 10,3 Buekling 8
Fatigue
Tank subject to sloshing 104
Superstructures,
deckhouses and hull 11
outfitting
Construction 12
Ship in operation 13
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doptloewv (Design Load Scenarios)

e Static Design Load Scenario (S)

e Static plus Dynamic Load Scenario (S+D)
* Impact Load Scenario (l)

* Sloshing Design Scenario (SL)

 Fatigue Design Load Scenario (F)

* Accidental Design Load Scenario (A)



OpLOKEC KATAOTAOELS/ TPOTIOL AoToY L aC
(Limit States/Failure Modes)

Possible failure modes to Limit states @

be considered SLS ULS FLS

ALS

* Serviceability Limit State (SLS) o ;

* Ultimate Limit State (ULS) e

= | = | =] =

Buckling Y
 Fatigue Limit State (FLS)

Fatigue cracking - - Y

[ e I I

Brittle fracture @)

e Accidental Limit State (ALS)

(1) “¥" indicates that the structural assessment is to be cammied out.

{2) Controlled by the material rule requirement of steel grade.

Yielding = Plastic deformations

Plastic collapse = Local permanent lateral deflection

Buckling = Instable Failure

Rupture—> Braking due to large tensile stress (beyond the yield stress)
Brittle fracture> Depends on material, temperature and thickness
Fatigue cracking = Cracking due to fatigue degradation of the material




where:
Wstat
Wdyn

R
1;

MeBobdol oxedlaonc (Design Methods)
* Working Stress Design Method (WSD)

Wear < M3 R for condition A.
Weiae + Wy, < ny R for condition B.

- Simultaneously occurring static loads (or load effects in terms of stresses).

: Simultaneously occurring dynamic loads. The dynamic loads are typically a combination of
local and global load components.

. Characteristic structural capacity (e.g. specified minimum yield stress or buckling capacity).

. Permissible utilisation factor (resistance factor). The utilisation factor includes consideration
of uncertainties in loads. structural capacity and the consequence of failure.

 Partial Safety Factor Design Method (PSF)

R .
Ystat—1 Wstat—i_q{dyn—.E Wdyn < ,F for condition A.

R

R
Vstat—2 Wstar+ Yeyn-2 Wd_l,fn < ,F for condition B.

where:

Vstati

Yayn-i

A I"R

R

- Partial safety factor that accounts for the uncertainties related to static loads.
. Partial safety factor that accounts for the uncertainties related to dynamic loads.

- Partial safety factor that accounts for the uncertainties related to structural capacity.

-

T

Applicable in all cases
except Ultimate Strength

Applicable to Ultimate
Strength assessment
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* O €Aeyxoc avtoXnc Le xpnon twv CSR nmpayuatonoleitol og SUo
enimeda:
1. AwaotactoAoynon pe Baon Tic meplypadkec amattnoelc (Prescriptive
Requirements)

* (H ditaotaoloAoynon rmou nmpoKUTEL UE BAON TIC TTEPLYPAPLKEC ATTAUTNOELC OEV UITOPOUV
va LELWTOUV UE KAVEVA EVOAAQKTLKO TpOrto urtoAoytouou r.x. art’ evdeiac urtoAoyLlouo
UE QAPXEC TIC UNXOVIKIC N TIETTEPOOUEVO OTOLXELQ)

2. EmuBePaiwon tou apxlkov oxedlaopol pe epappoyn tng pebodou twv
NENEPACUEVWY otolxeiwv (Finite Elements)
e (Kataokeun povtedou(-wv) tplwv aumaptlwy, Torikn Aentouepnc avaivon)
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Plate panels and local

Primary supporting members

Acce_ptgnce support members @ ) Hull girder members
criteria
Yield Buckling Yield Buckling Yield Buckling
z;rer;":h’s'ble Control of Allowable
Permissible | Control of ' stiffness and Permissible buckling
AC-S stress: stiffness and | ©N 6. 5€¢6 | proportions: stress. utilisation
AC-SD Ch 6. Sec 4 proportions: gt 2fh L. Ch8,Secl ch s S L factor:
Ch6,Sec5 | Ch8, Sec? Pf; - Ch 8, Sec 2 - 9eC Ch 8, Sec 1.
Sec 3 Pillar buckling [3]
Control of Control of
Plastic stiffness and | Plastic stiffness and
criteria: proportions: criteria: proportions:
AC-| N/A N/A
Ch 10,Sec 1, |Ch 8, Sec?2 Ch 10,Sec 1, |Ch 8, Sec 2 / /
[3] Ch 10, Sec 1, | [3] Ch 10, Sec 1,
[3] [3]
(1) Refer to Ch 10 for Other structures and to Ch 11 for Superstructure, deckhouses and hull outfitting




Kputnpla artodoxnc — Avaiuvon FEM

Acceptance Cargo hold analysis Fine mesh analysis
criteria Yield Buckling Yield
AC-S Permissible stress: Allowable buckling Permissible Von Mises stress:
) utilisation factor: Ch 7, Sec 3, [6]
AC-SD Ch 7, Sec 2, [5]

Ch 8, Sec 1, [3]

Screening criteria: Ch 7, Sec 3. [3.3]




Ertidoyn mowotntac xaAuPwv (steel grades

Structural member category

Material class/grade

A1l Longitudinal bulkhead strakes, other than those belonging

Steel grades for plates
with £, pua = 100 mm

Ry specified minimum
yield stress, in N/mm?2

R .. specified tensile
strength, in N/mm?2

g :‘;h[?ez:m;?ﬂ“;;igiid to weather, other than that belonging - Class | within 0.4 L amidships
% to the Prinaar}r or Sge(:ial category I - Grade A/AH outside 0.4 L amidships
@ A3. Side plating
Bi. Bottom plating, including keel plate
B2. Strength deck plating, excluding that belonging to the
Special category
E‘ B3. Continuous longitudinal plating of strength members above | - Class Il within 0.4 L amidships
T strength deck, excluding hatch coamings - Grade A/AH outside 0.4 L amidships
B4. Uppermost strake in longitudinal bulkhead
B5. Vertical strake (hatch side girder) and uppermost sloped
strake in topside tank
C1. Sheer strake at strength deck ® - Class lll within 0.4 L amidships
C2. Stringer plate in strength deck ® - Class Il outside 0.4 L amidships
C3. .Det:.k strake gt Iﬂngitgdinal bulkhead, excluding dgck Class | outside 0.6 L amidships
plating in way of inner-skin bulkhead of double-hull ships®
- Class Il within 0.4 L amidships
C4. S.trength de.ck plating at Dutboard (:Drn(_ers of _(:argo.ha!tch Class Il outside 0.4 L amidships
openings for ships with hatch opening configurations similar to i .
those of container carriers - Class | outside 0.6 L amidships
- Min. Class lll within cargo hold region
- Class Il within 0.6 L amidships
:‘!; C5. Strength deck plating at corners of cargo hatch openings | - Class Il within rest of cargo hold
E region

C6. Bilge strake of ships with double bottom over the full
breadth and with length less than 150 m

- Class Il within 0.6 L amidships
- Class | putside 0.6 L amidships

C7. Bilge strake in other ships @

- Class Il within 0.4 L amidships
- Class Il outside 0.4 L amidships
- Class | putside 0.6 L amidships

C8. Longitudinal hatch coamings of length greater than 0.15 L
including coaming top plate and flange

C9. End brackets and deckhouse transition of longitudinal
cargo hatch coamings

- Class Il within 0.4 L amidships
- Class Il outside 0.4 L amidships
- Class | putside 0.6 L amidships
- Mot to be less than Grade D/DH

A-B-D-E 235 400 - 520
AH32-DH32-EH32-FH32 315 440 - 570
AH36-DH36-EH36-FH36 355 490 - 630
AHAO-DHAO-EH40-FHAO 390 510 - 660

Class Il 1l
thickiz:sbsl.“ilr: mm MS HT MS HT MS HT
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
20 <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

(1)

Single strakes required to be of class Il within 0.4L amidships are to have breadths not less than 800+5L, in mm, need not be

greater than 1800 mm, unless limited by the geometry of the ship's design.




[TpooeyyLon KaBapou maxouc

/ * ¢ E--,,-|;||'_‘1-:||.'|' ¢ t'—‘ﬂl_adn' /
/ 1 ¢ A A
t{:'rn
A A . Roundup, (t., + t.,)
1L+‘=!I5~'_ﬂl-c-"lt t,:_l.r_ur_r Iﬂ,_,t,_ a Ic X fms
Y ¥
A ¢ \
Y L
A
) I-ra::;l qur
L Y Y y L4

The net required thickness, treq, is obtained by rounding the net thickness calculated according
to the Rules to the nearest half millimeter.
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tas buiit
tgr_off
tgr_req

toff

tdm

treq

tvo!_a dd

t."ES

tos Too

- As-built thickness, in mm, taken as the actual thickness provided at the newbuilding stage.
- Gross offered thickness, in mm, as defined in [1.2.2].

- Gross required thickness, in mm, as defined in [1.2.1].

- Net offered thickness, in mm, as defined in [1.2.3].

- Design production margin, in mm, taken as the thickness difference between offered gross thickness

and required gross thickness (equal also to the difference between offered net and required net
thickness) as a result of scantlings applied by the designer or builder to suit design or production
situation. This difference in thickness is not to be considered as an additional corrosion margin.

- Net required thickness, in mm, as required in [1.3.1].

- Thickness for voluntary addition, in mm, taken as the thickness voluntarily added as the owner’s

extra margin or builder’s extra margin for corrosion wastage in addition to t,.

. Reserve thickness, in mm, taken equal to 0.5 mm.

- Corrosion addition on one side of the considered structural member, in mm, as defined in

Ch 3, Sec 3, Table 1.
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fyoris
BC-A or
Cmmr‘);g;menl Structural member 0il BCB Other BC
tankers | shipswith ships
L=150m
Ballast water . iate of PSM Within 3m below top of tank ® 2.0
i ace plate o
tank, bilge Elsewhere 15
tank, drain
Within 3m below top of tank @ 17
slcrrgge tank, Other members @ P
chain locker @)
@ Elsewhere 12
Within 3m below top of tank 17
Face plate of PSM
Elsewhere 14
Cargo oil tank | Inner-bottom plating/bottom of tank 21 MN/A
Within 3m below top of tank ¥ 17
Other members
Elsewhere 10
Upper part ® 2.4 10
Transverse Lower stool: sloping plate, 52 26
bulkhead vertical plate and top plate ™ ) ’
Other parts 3.0 15
Sloped plating of hopper tank, inner bottom plating 37 2.4
Dry bulk cargo Upper part N/A
hold ®! Webs and flanges of the upper 18 10
end brackets of side frames of
single side bulk carriers
Other members
Webs and flanges of lower
brackets of side frames of 22 12
single side bulk carriers
Other parts 20 12

atmosphere | Other members 1.0
Shell plating between the minimum design ballast 15

Exposed 10 draught waterline and the scantling draught waterline .

seawater -
Shell plating elsewhere 10

Fuel and lube oil tank 0.7

Fresh water tank 07

Spaces not normally accessed, e g. access only via
) bolted manhole openings, pipe tunnels, inner surface

Void spaces® penings. pip 0.7

of stool space not common with a dry bulk cargo hold
or ballast cargo hold, etc.
Internals of machinery spaces, pump room, store

Dry spaces . ysp pump - 0.5

rooms, steering gear space, etc.

(1) 1.0 mm is to be added to the plate surface within 3m above the upper surface of the chain locker bottom.

(2) 0.5 mm is to be added to the plate surface exposed to ballast for the plate boundary between water ballast and heated cargo oil
tanks. 0.3mm is to be added to each surface of the web and face plate of a stiffener in a ballast tank and attached to the
boundary between water ballast and heated cargo oil tanks or heated fuel/lube oil tanks. Heated oil tanks are defined as tanks
arranged with any form of heating capability (the most common type is heating coils).

(3) 0.7 mm is to be added to the plate surface exposed to ballast for the plate boundary between water ballast and heated fuel oil
or lube oil tanks._

(4) Only applicable to cargo tanks and ballast tanks with weather deck as the tank top. The 3 m distance is measured vertically
from and parallel to the top of the tank.

(5) Dry bulk cargo hold includes holds intended for the carriage of dry bulk cargoes, which may carry water ballast.

(&) Upper part of the cargo holds correspond to an area above the connection between the topside and the inner hull or side shell.
If there is no topside, the upper part corresponds to the upper one third of the cargo hold height (where a plane bulkhead is
fitted in way of a dry bulk cargo hold, the upper part of the bulkhead is defined in the same manner).

(7) If there is no lower stool fitted (i.e. engine room bulkhead or fore peak bulkhead) or if a plane bulkhead is fitted, then this
corrosion addition should be applied up to a height level with the opposing bulkhead stool in that hold. In the case where a stool
iz not fitted on the opposing bulkhead, the vertical extent of this zone is to be from the inner bottom to a height level with the top
of the adjacent hopper sloping plate, but need not be taken as more than 3 m.

(8) For the determination of the corrosion addition of the outer shell plating, the pipe tunnel is considered as for a water ballast

tank.




AELOAOYNON KATOOKEUAOTLKNC ETMAPKELOLC
(Structural Assessment)

- : Ultimate .
Structural Elements @ Vielding Buckling strength Fatigue
check check check
check
Structures Plating Y Y v 3 -
Primary supporting members Y Y Y @) Y
Hull girder Y Y (4) Y -
(1) “¥" indicates that the structural assessment is to be carried out.
(2} The ultimate strength check is included in the buckling check.
3} The ultimate strength check of plating is included in the yvielding check formula of plating.
(4} The buckling check of stiffeners and plating taking part in hull girder strength iz performed against stress due to hull
girder bending moment and hull girder shear force.
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e Static Loads
» Still water hull girder loads (Ch 4, Sec 4).
» External loads (Ch 4, Sec 5).
»Internal loads (Ch 4, Sec 6).

* Dynamic Loads
»Dynamic hull girder load components (Ch 4, Sec 4).
» External loads (Ch 4, Sec 5).
»Internal loads (Ch 4, Sec 6).
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(dynamic load cases)

Table 1 : Ship responses for HSM, HSA and FSM load cases - Strength assessment

Loadcase HSM-1 HSM-2 HSA-1 HSA-2 FSM-1 FSM-2
EDW HSM HSA FSM
Heading Head Head Following
Effect Max. bending moment Max_ vertical acceleration Max. bending moment
VWBM Sagging Hogging Sagging Hogging Sagging Hogging
VWSE MNegative-aft Positive-aft Megative-aft | Positive-aft | Negative-aft | Positive-aft
Positive-fore | Negative-fore | Positive-fore | Negative-fore | Positive-fore | Negative—fore
HWBM - -
TV - -
Surge To stern To bow To stern To bow To bow To stern
e | =5 | | =S| S| S| =Y
Sway - -
asway - ~
Heave Down Up Down Up -
Roll - -
gl B B
Pitch Bow down Bow up Bow down Bow up Bow up Bow down
I \ I [ ] )
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(dynamic load cases)

Table 2 : Ship responses for BSR and BSP load cases - Strength assessment

tzig BSR-1P BSR-2P B5R-15 BSR-25 BSP-1P BSP-2P BSP-15 BSP-25
EDW B3R B3R B3P B3P
Heading Beam Beam
Effect Max_ roll Max_ pressure at waterline
VWEBEM Sagging Hogging Sagging Hogging Sagging Hogging Sagging Hogging
VIWSE Megative-aft Positive-aft Negative-aft Positive-aft Negative-aft Positive-aft Megative-aft Positive-aft
Positive—fore Megative-fore Positive—fore Megative—fore Positive-fore MNegative—fore Positive—fore Megative-fore
HWEM Stbhd tensile Port tensile Port tensile 3thd tensile Stbd tensile Port tensile Port tensile Stbd tensile
™ - - - - -
Surge - - - - -
asl..lrgE - - - - -
Sway To starboard To portside To portside To starboard To portside To starboard To starboard To portside
oy WS [ LS WS _""L.S LS| —™|ws LS|™ |ws Ws| —lLs WS | LS Ls/< [Ws LS| —™|ws
Heave Down Up Down Up Down Up Down Up
Fheave W.S } LS W.5 ' LS LS ! WS LS v WS ey t LS W.S LS LS 4 W.S LS Y W.S
Roll Portside down Portside up Starboard down Starboard up Portside down Portside up Starboard down Starboard up
Bron WS\ s | WY Chs | wlffWS Ls| TYWS | WE Vs Wl ¥ s | sl ONS | s\ Y s
[ _— —_— [ [ _— — | |
Pitch - Bow down Bow up Bow down Bow up
El'pl':c.": - L‘a___}?:'__ﬂ]:___g T __f_.:ll—-t—“': '\___ll_:ll'___?‘___j/_’ II__L_ ) _-:_"ru-_-t___ ]
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(dynamic load cases)

Table 3 : Ship responses for 0ST and 05A load cases - Strength assessment

:;222 OST-1P 0ST-2P 0S5T-15 0ST-25 0SA-1P 0SA-2P 05A-1S 05A-25
EDW 0sT 0sA
Heading Oblique Obligue
Effect Max. torsional moment Max. pitch acceleration
VWEBEM Sagging Hogging Sagging Hogging Hogging Sagging Hogging Sagging
VWSF MNegative-aft Positive-aft MNegative-aft Positive-aft Positive-aft Negative-aft Positive-aft Megative-aft
Positive-fore Megative-fore Positive-fore Negative-fore Negative-fore Positive-fore MNegative-fore Positive-fore
HWBM Port tensile Stbd tensile Stbd tensile Port tensile Stbd tensile Port tensile Port tensile 5tbd tensile
- O ¥ fs o = e
m | = | = | = | = | = | =8| =5 | ==
e A & & L A e L
Surge To bow To stern To bow To stern To bow To stern To bow To stern
Fsurge h— 9 =9 — < W= h— 9 R N 1 =
Sway - To portside To starboard To starboard To portside
Benay - ws| —>|Ls ws|® |Ls LS[™ [ws Ls| —|ws
Heave Down Up Down Up Up Down Up Down
hesve W.S T LS W.S } LS LS T W.S LS ' W.S f":.'sb v LS W.S T LS LS ¢ W.S LS # W.S
Roll Portside down Portside up Starboard down Starboard up Portside down Portside up Starboard down Starboard up
— 1 [ I"‘———-.. — —  —— [ —
] |II | e ] [ ¢ i [ 1 _ - | | - -|| ||I — | b
Brel WS | 'ﬂ_j"_ Ls w.S.L_’f ILs L.SIL_"'_r h [W.S LS (__“'_J".w'.s WS | _?"_ LS w.s'L_f /Ls LS L_"_{ h [W.s LS| __"_J'w.s
Pitch Bow up Bow down Bow up Bow down Bow up Bow down Bow up Bow down
I L S T . T - T
e | S | P | S | D | oS | WD | | P




2UVTEAEOTEC ouUVOVAOTIKWY popTtioewv (Load Combination Factors)

Table 4 : Load combination factors, LCFs for HSM, HSA and FSM load cases - Strength assessment

Load LCF HSM-1 HSM-2 HSA-1 HSA-2 FSM-1 FSM-2
component
My Cwv -1 1 -0.7 0.7 -041f;-06 | 041, +0.6
Hu” g”‘der Q'I.-'W CQW 'l.Offp 1.0fm 'O.Bﬂp O.Bﬂp '1.0]:”3 1'0?‘}53
loads Mur | Cum 0 0 0 0 0 0
Myt Cwr 0 0 0 0] 0 0
Asurge Cys | 0.3 -0.2f; | 0.2f-0.3 0.2 -0.2 0.2-04f;| 041;-0.2
Longitudinal
) - - - + -
accelerations athch-x C}{P OT OT 04f]— 04 04f]r 04 015 015
Aspay Cys 0 0 0 0] 0 0
Transverse
C
accelerations | ™M " 0 0 0 0 0 0
gsind | Cyg 0 0 0 0] 0 0
8neave | Czy | 0.517-0.15] 0.15-0.5f; | 0.4f;,-0.1 | 0.1-0.41; 0 0
Vertical
accelerations | ol Czr 0 0 0 0 0 0
ap;mh_z ch '0? OT '04f‘r = 04 04f]' + 04 015 '015
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Table 1: Design load sets

Item Design Load Draught Design Loading condition
load set | component load
- ition @
External shell and SEA-1 P... Pp Tse S+D Full Load condition
d deck .
exposed dec SEA-2 P., Tse S Harbour condition @
Normal ballast
_ o 3 +
We-1 Pin = Pex Toa S*D | condition
Water ballast tank (oil ® T No?il ballast
tanker and bulk carrier) WB-2 Pin = Pex BAL S+D conaition
Water ballast exchange
WB-3 P,-P.,® | 0.25Tg S Harbour/test condition
WB-4 Pn,-P,® | Tguu® S+D Heavy ballast condition
Water ballast tank (bulk —
. Heavy ballast condition
carrier) and bulk cargo WB-5 @ P,- P, @ Toay @ S+D
hold assigned as ballast Water ballast exchange
hold
WB-6 % P - S Harbour/test condition
oT-1 P, Tse S+D Full Load condition
Cargo oil tank oT-2 P, 0.6Tg S+D Partial load condition
OT-3 P; - S Harbour/Test condition

Item Design Load Draught Design Loading condition
load set | component load
BC-1 Pi Tsc S+D )
Homogeneous loading,
BC-2 P, ) S fully filled
BC-3 Pin Tsc S+D | Homogeneous heavy
cargo, partially filled
BC-4 P, - s (BC-A. B ships)
Bulk cargo hold
BC-5 P, Tsc S+D .
Alternate light cargo,
fully filled (BC-A ships)
BC-6 P, - S
BC-7 Pi, Tsc S+D Alternate heavy cargo.
partially filled (BC-A
BC-8 P, - S ships.)
Normal ballast
TK-1 P,-P,® T, S+D
Other tanks (fuel oil tank, e B condition
fresh water tank)
TK-2 P,- P, ® | 0.25Tg S Harbour/test condition
-1 (8 A iti
Compartments not FD-1 P, Tse S+D Flooded condition
carrying liquids FD-2 ©® P, . S | Flooded condition
-1 @ Pg. Fi T. S+D Full load diti
Exposed deck, internal bL-1 ar s¢ uit load condition
decks or platforms
P DL2 @ Py. Fy - S Harbour condition




Hull Girder Bending Assessment

Table 2 : Normal stress, o;

GL < Gperm

Table 1 : Permissible hull girder bending stress
Normal stress, g
Operation . . .
At any point located below Z,, At bottom @ At deck @ Permissible hull girder bending stress, 0./,
M. +f. M M+ M Mo +f M Operation Design load
Seagoing o, = —x—L —wqq-s 6, = ——L w102 | 5, = 2L _wqp-s X<01| 01<%<03 | 03<%<07 | 07<%<09 |2z200
A-nb0 ZB—nEO ZD—nB() L L L L L
. Linear Linear
+
Harbour/sheltered G, - Msw_p 10-3 5, = Msw_p 10-3 G, = Msw_p 10-3 Seagoing (S+D) 140/k interpolation 190/k interpolation 140/k
Water ZA—nEO ZB—HB() ZD—n5O
— Harbour/sheltered Linear Linear
Flooded condition water ) 105/k interpolation 143/k interpolation 105/k
at sea for bulk
carriers having a c, = Mo s % M 455 G, = Mwei ™ My 455 o, = Mo s My 45 Flooded condition
length L of 150 m Zp_nso Zg_us0 Zp_ps0 at sea for bulk Linear Linear
or above carriers having a (AS+D) 140/k interpolation 1907k interpolation 140/k
length L of 150 m P P
(1) The ¢, values at bottom and deck, correspond to the application of formula given for any point, calculated at equivalent deck or above
line and at baseline.
— 2 -6
Z. = 09k C, L2 B(Cgz+0.7) 10
Minimum required values: — —

lx = 2.7 C, L3 B(Cy+0.7) 10-8




ull girder shear capacity

_ - t:’—perm ' ti—nE;(] -3
Shear Force calculation: Qr = mm( - 10

Permissible Shear Force:

/ qi

For seagoing operation:
‘st‘ <Qp- ‘fﬁ QWV‘

* For harbour/sheltered water operation:

—
‘st—p‘ < QR
* For flooded condition at sea of bulk carriers having a length L of 150 m or above:
‘st—f‘ < QR - ‘Qwv‘
\
Table 4 : Permissible hull girder shear stress
Operation Design load Permissible hull girder shear, 1, .,
Seagoing (S+D) 120/k
Harbour/sheltered water (S) 105/k
Flooded condition at sea of
bulk carriers having a length L (A:S+D) 120/k
of 150 m or above
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Hull Girder Analysis

Hull Girder Yielding Strength: (o<o,, T<T,))
. . M,
Hull Girder Ultimate Strength : M = vs Mgy_y+Yw g M, M < "z’_
R
Hull Girder Residual Strength: My = Yop Moy _p + Yo My M, < M
Yrp - CNA
Local strength Analysis
Plates: t = 0.0158 o, b &
X Ca REH
P| S ¢,4s°
Stiffeners = fon PI'S lon, Z = PLS foog
dshr % Ct TEH fbd‘g X CS RE"H
. . IP| S Cbdg” A
Primary supporting members Z.so, = 1000 shr—n50

fonr 1Pl S Lsny
X C: Ten
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Table 1 : Minimum net thickness for plating

Table 2 : Minimum net thickness for stiffeners and tnipping brackets

Element Location Area Net thickness
Heel 75+003L, Element Location Met thickness
- Watertight boundar 35+0015L,
Fore Part 65+003 L, Stiffeners and attached end brackets e bl
Shell Bottom Machinery space Other structure 3.0+0015L,
Side shell Aft part 10+003L, _ Foremost hold @ 60+0.026L
Bilge Cargo hold side frames webs of single side bulk carmiers o TN
Elsewhere 25 +0031,; Other holds 52+0.02
Breasthook Fore nart 65 Tripping brackets 50+0015L,
Weather deck, strength deck, intemal tank 45+007 L (1) Lmesdsnotiobe teken grestar than 200 m
boundary ) e Tabde 3 : Miininum net thickness for primary supporting members
Deck Machinery space 28+ 0.0067 s Element Location Net thickness
Platform deck
Elsewhere 6.5 Machinery space 1551,¥*+35
- Double bottom centreline girder
Machinery space 6.6 +0.024 L, Elsewhere 5.5+0.025L.
Inmer bottom &
Elsewhere 5.5 +0003 L, Machinery space 17L%+10
|I;|I::.||Enuﬂd|[_1t:::f Inner side, hopper tank top, top wing tank Cargo hold regi 0.7 L.¥? Otiver bottom girder Fore part of ships with | 2 150 m 074"
bl:lh :;r;rr longitudinal bulkhead Eo hold region i Elsewhere and fore part of ships with L < 150 m 55+002L,
internal tank boundary, co-000L Girders bounding a duct kee Mucl1!r1er_|.r space 0.8 L;-’j +25
Transverse,/longitudinal watertight bulkhead ' e Machinery space 17L~+10
N Non-tight bulkhead, Bottom floor Fore part 0.7 L3>
' - Wash bulkhead, 45+001L, Eisewhers 0.6 L,
Bulkheads between dry spaces. Aft peak floor 0.7 L2
Pillar bulkheads in fore and aft peaks 5 Aft part / fore part 0.7 L %2
Diaphragms in lower,/upper stoo 20+0015L, Other primary supporting member ecu In oil cargo tanks 55+ 00150,
Engine casing (in the cargo hold region) Cargo hald region 5.5 SEWhEre For other cases 0.6 L.+
Other members : : : 8
Engine casing (in way of accommodation) Accommodation 4.0
Othier plates in genera 45+001L;

{1) Apphcable for both tight and non tight members




Design sea pressures

e Static Load Scenario: Pex = Ps

e Static plus Dynamic Load Scenario: Fex = Ps+ Py

» Formulae are included in the Rules for Pw for all Load Cases (HSM, HAS, FSM etc)

Members of the beam, girder or stringer type which provide the overall
structural integrity of the hull envelope and tank boundaries, e.g. double
bottom floors and girders, transverse side structure, deck transverses,
bulkhead stringers and vertical webs on longitudinal bulkheads.

Primary supporting
members

PSM
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