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s EAMT LTS Background

® To provide a comprehensive consequence assessment
result to the Chinese shipbuilding industry

® Members from CANSI

® Support by CCS

® CSRH External Release 1 July 2012
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PEMRMATLTEHS CA Sh | pS
e B D 1 DWT
VLCC 320 60 30.5 22.5 320K
Suezmax 264 48 24 17.5 160K
Aframax 234 42 21.6 15.45 110K
Panamax 220 32.26 21.2 14.7 76K
MR 176 32.2 18.6 12.4 48K
Capesizel 294 50 24.9 18.4 206K
Capesize2 285 46 24.8 18.1 180K
Baby Cape 254 43 20.3 14.5 118K
Post Panamax 221 36.8 19.9 14.2 87K
Panamax 225.1 32.26 20.2 14.45 82K
Handymax1 185 32.26 18 12.8 57K
Handymax?2 172 30 14.7 10.1 35K
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CA Scope

Midship region of cargo

» 0.4L amidships for tankers

» Empty hold & loaded hold in 0.4L amidships for bulk carriers
Hull girder bending strength
Minimum thickness
Slenderness or proportional ratio
Hull local scantling
Prescriptive buckling
Simplified Fatigue
FE yielding
FE buckling
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CA Tools

CCS software system for CSRH

» SDP
» DSA
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cemnmarene PTESCriptive result presentation

® Rule reference: External Release 1 July 2012

® Plating: Difference in thickness, [mm]

» Shown as CSRH-CSR, for Rule to Rule comparison

» Shown as CSRH-As_built, for real increase or decrease

® Stiffeners: Difference on modulus, shown as percentage

calculated as
» (CSRH-CSR)/CSR, for Rule to Rule comparison, [%]

» (CSRH-As_built)/As_built, for real increase or decrease, [%0]
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Prescrlptlve result presentatlon

¢@ﬁﬁ1ﬂhﬂm%
Local Min T > +/-
Local Pres. > +-
Local Bilge > +-
loalGRaB | >
Local Steel coils > +-
HG Buckling > CSRHn>1.0
Pres. Buckling > CSRH n>1.0
Fatigue = CSRH T<25
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&NS" Prescriptive result - OT
¢@mm1ﬂhﬂm% 320K VLCC, Plating

CSRH to CSR CSRH to As-built
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@' Prescriptive result - OT
320K VLCC, Stiffener

PEMRMAIEITEHS

CSRH to CSR

CSRH to As-built
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Prescriptive result - OT

nt:@smzukmm% 160K Suezmax, Plating
CSRH to CSR CSRH to As-built
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sy Prescriptive result - OT

mmmmm% 160K Suezmax, Stiffener
CSRH to CSR CSRH to As-built
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Prescriptive result - OT

nh@mmlukmm% 110K Aframax, Plating
CSRH to CSR CSRH to As-built
[mm] [mm]

j Y YV YV Y v v VvV ¥V Vv V Y g 7
m. Ju E
?[::— ?[::— +05 | - L
+ < > +r:> <1

:l j +0.5 05
. . < [ [>
+D‘ :-,_r::- B ?I‘::- =
S < +0.5 g

q +

L
j_ +0.5 Vi +0.5 v \vi \vi

ol L L L & L L wel L~ L~ L~ & L L

2012-11-22

MARIC,CSSC

Hw& A

13



sy Prescriptive result - OT

nt:@nmlmhsm% 110K Aframax, Stiffener
CSRH to CSR CSRH to As-built
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sy Prescriptive result - OT

¢E|mmmm% 76K Panamax, Plating
CSRH to CSR CSRH to As-built
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sy Prescriptive result - OT

wmmwm«% 76K Panamax, Stiffener
CSRH to CSR CSRH to As-built
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sy Prescriptive result - OT

mmmmm% 48K Handymax, Plating
CSRH to CSR CSRH to As-built
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sy Prescriptive result - OT

¢E|mmmm% 48K Handymax, Stiffener
CSRH to CSR CSRH to As-built
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%_f_i’ Preliminar_y Qonclusiqn (1/2)
P ERMAILTLHE OT-Prescriptive Requirement

® For all tankers, scantling of keel plating, sheer strake &
horizontal girder in wing ballast tank, increase due to
minimum thickness requirement.

® For some tankers (Suezmax), scantling of inner bottom
and side shell, increase due to minimum thickness
requirement.

® Scantling of the tank boundaries will increase about
0.5~1.0mm due to the increased local pressure (e.g.
P.ave CONsidered in Dynamic condition).
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%_f_i’ Preliminar_y Qonclusiqn (2/2)
P ERMAILTLHE OT-Prescriptive Requirement

® Requirement for the stiffener modulus increase a lot.
However, the offered scantling should increase a little.

® Scantling of the stiffeners on tank boundaries increase,
due to the increased local pressure (e.9. P,4e
considered in Dynamic condition).

® The buckling utilization factor of stiffeners on deck and
within 0.1D below deck at side increase, due to hull
girder buckling requirement.
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) Preliminary FEA results
PERAILTEhS

® No change to the scantlings of the CSR ships

® FEA is for the following members

» Longitudinal structural members
» PSM in the midship region

» Members for transverse bulkhead

® Yielding: FE results are plotted showing the yielding
utilization factor beyond 0.7.
® Buckling: FE results are plotted showing the buckling

utilization factor beyond 0.7.
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results: OT-320K VLCC (1/5)

Shell envelope » CSRH Buckling '™
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FE results: OT-320K VLCC (2/5)
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OT-320K VLCC (3/5)

FE results
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OT-320K VLCC (4/5)

Max 1.01+000 @EIm 218483.1

Min 0. @EIm 206370.1

FE results
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FE results: OT-320K VLCC (5/5)

Face plate of PSM CSRH Yielding

J?/ ‘(/, - | 6.81-002

. g CSRH Yielding

default_Fringe :
Max 1.21+000 @Elm 224770.1
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%_{E’ Preliminary Conclusion
hERAT TS VLCC-FE Assessment

® For FE buckling, the utilization factor of very local area
not meet the requirement of CSRH.

® For FE yielding, the main members which stress beyond

CSRH criteria: face plates of PSM

» Increased internal pressure of tanks
» Permissible stresses of higher tensile steel

® |n general, the offered scantlings of VLCC comply with
CSRH
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&ns! Prescriptive result
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Prescriptive result

4@%1%%«% BC-206K Capesize, Plating (2/2)
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Prescriptive result

wmmwm«% BC-206K Capesize, Stiffeners (1/2)
CSRH to CSR Empty hold CSRH to As-built
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&ns! Prescriptive result

wmmwm«% BC-206K Capesize, Stiffeners (2/2)
CSRH to CSR | Loaded hold CSRH to As-built
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Prescriptive result
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Prescriptive result
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&us! Prescriptive result

wmmwm«% BC-118K Baby Cape, Stiffeners (1/2)
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Prescriptive result

wmmmm«% BC-118K Baby Cape, Stiffeners (2/2)
CSRHto CSR | Loaded hold CSRH to As-built
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&ns! Prescriptive result
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&ns! Prescriptive result
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&ns! Prescriptive result
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&ns! Prescriptive result
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%_f_i’ Preliminar_y Qonclusiqn (1/2)
hEMATLTLHE BC-Prescriptive Requirement

® Double bottom girder, due to minimum thickness

requirement:
» Centre girder, 1.5~3.0mm
» Other girder, 1.0mm

However, maybe little impact on the real scantling.

® Side shell in the quay contact region decrease 0.5mm.

Serious buckling occurs for the single side shell.

® Grab[40]: > 70,000 dwt, the thickness of inner bottom,
hopper & the lower stool side plate of T.BHD increase
remarkably. (up to 4.5mm)
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%_f_i’ Preliminar_y (?onclusiqn (2/2)
PEMMETLTLHS BC-Prescriptive Requirement

® Requirement for the longitudinal modulus increase a lot.

® Fatigue of the longitudinals on the deck and within 0.1D
below deck at side, dose not meet the requirement of
CSRH generally.

® Buckling of topside tank sloping plating longitudinals:
requirement of CSRH is more rigorous than that of CSR.
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PEMRMAIEITEHS
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1.70+00!
1.53+00!
1.36+00!
1.19+00!
1.02+00
8.56-001
6.87-001
5.19-001

3.51-001
default_Fringe :
Max 2.87+000 @EIm 3286.1
Min 3.51-001 @EIm 4179.1
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C Patran 2005 05-Aug-12 11:59:57 : CSRH Yieldin g

default_Fringe :
Max 8.339-001 @EIm 280860.1
Min 2.00-002 @EIm 42576.1
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S FE results: BC-82K Panamax (2/4)

PEMRMAIEITEHS

. . 1.87+000
T d t k I MSC Patran 2005 05-Aug-12 15:06:24 . ol
O pSI e an S O p I n g Fringe: Sum Case. HCSR_Buckling, HCSR_Buckling. ALL. . At Sect Pos label CSRH BUCkIIng 1.68+000

~iom o, . 158"00

1.48+000 l
1.38+000

plating
(Ballast hold)

1SC.Patran 2005 05-Aug-12 13:55:34 CSRH Yieldin g

default_Fringe :
Max 1.87+000 @EIm 438030.1
Min 4.07-001 @EIm 25982.1

default_Fringe :
Max 9.08-001 @EIm 210031
Min 7.65-003 @EIm 228971
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S FE results: BC-82K Panamax (3/4)

PEMRMAIEITEHS

2.59+00

Topside tank web MECPMNZSOSMGIZISRIE CSRH Buckling  zewe
Fringe: Sum Case. HCSR_Buckling. HCSR_Buckling. ALL. . At Sect Pos label 2 27400
(Ballast hold)

211+00
1.95+00
1.79+00
1.63+00
1.47+00
1.31+00
1.15+00
9.86-001
8.26-001
6.66-001
5.05-001
3.45-001

1.85-001
default_Fringe :
Max 2.59+000 @EIm 515971
Min 1.85-001 @ElIm 511021

SC.Patran 2005 05-Aug-12 14:12:22

CSRH Yielding

default_Fringe :
Max 1.03+000 @EIm 51080.1
Min 1.36-002 @EIm 24972.1
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Sl FE results: BC-82K Panamax (4/4)

PEMRMAIEITEHS

. 1.32+00
MSC Patran 2005 05-Aug-12 15:06:39 CSRH Bucklin g 1_26:00

C O rru g ate d tran S . Fringe: Sum Case. HCSR_Buckling. HCSR_Buckling. ALL. . At Sect Pos IbI 1.20+00
bulkhead
(Ballast hold)

1.01+00!

9.54-001
8.93-001
8.33-001
7.72-001
7.11-001
6.51-001
5.90-001
5.29-001
4.69-001

4.08-001 ‘

default_Fringe :
Max 1.32+000 @EIm 297.1
Min 4.08-001 @EIm 2314.1
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1.04+00
9.71-001
9.03-001
8.34-001
7.65-001
6.96-001

iC.Patran 2005 05-Aug-12 14:07:31

(@]
%)
0
I
=<
®
o
=
0a

4.90-001
4.21-001
3.52-001
2.84-001
2.15-001
1.46-001

default_Fringe :
Max 1.04+000 @EIm 29332.1
Min 8.38-003 @EIm 327.1
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%_ﬁi’ Preliminary Conclusion
hERB T T He 82K Panamax-FE Assessment

® FE buckling of CSRH makes a great impact on BC.
» Single side shell
» Topside tank web
» Topside tank sloping plating
» Corrugated trans. bhd

® FE yielding of CSRH makes a little impact on BC.

® The FE model of CSR-BC to be modified according to
the modeling requirement of CSRH, such as deleting the
openings and so on.
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Weight increase estimation

® \Weight increase estimation for Oil tankers is as follows:

[Unit : ton]
VLCC | Suezmax | Aframax | Panamax | Handymax
Weight Increase +71 +22 +31 +15 +15
(Preliminary) (1.2%) (0.8%) (1.9%) (1.0%) (1.6%)

Note: Only one cargo tank in amidship, including one W.T. Trans. BHD

® \Weight increase estimation for Bulk carriers does not
carried out due to a lot of items “in progress”.
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SR Conclusions (1/2)

® By our preliminary CA, it is found that:
» Increase of scantlings due to prescriptive requirement is higher
than that due to FE yielding.
» The impact of CSRH on Bulk Carriers is greater than that on Ol
Tankers.

® Some findings during IACS CA or industry review are to

be paid more attention, especially for Bulk Carriers:
» Buckling issues, e.g. for single side shell
» Fatigue issues, e.g. for longitudinal end connections in the
region of upper deck and 0.1D below
» GRAB [40] too strict, GRAB [25] acceptable
» Impact of Harbour condition on local scantlings
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SR Conclusions (2/2)

® For the next, we Chinese industry will investigate the
mentioned findings and pay more attention to the CA for

outside midship, but the followings should be guaranteed:

» 13 “in progress” items to be finished, especially for fatigue and
direct strength analysis

» Provision of sufficient software tool, especially for FE analysis for
cargo areas outside 0.4L region, hot spot fatigue evaluation,
fatigue screening assessment

» Enough period for external review (the current schedule is found
to be insufficient, especially the 2nd external review!)
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