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A. CSR overview evolving with 
experience
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The ‘Class Cycle’ with 
IACS Rule Development
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Survey During

Construction

Approved

Plans Rules

Design approval

Feedback
- CSR Knowledge Center

- Industry Review on CSR RCP

- External Advisory Group Meeting

- IMO GBS Audit

- IACS/Industry Meeting

- …

Rule Development
- IACS CSR

- IACS UR/UI

- IACS Recommendation

- …

Survey in Service

Research
- IACS WG(e.g., Hull Panel)

- Separate project team, e.g., 

Wave load team

- Joint Working Group

- …



IACS Commitments on the 
Improvement of Safety for BC & OT
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2006  2015  2016       2018 2019   2020   2022                                           2025   202x

Phase 1 Phase 2

CSR-BC, 

CSR-OT

- Net Scant.

- 3-4 EDWs

CSR-H(BC&OT)

- New Corr. Model

- 7 extended EDWs

- New Buckling Method

Phase 3

#1 Maintenance

#2 Maintenance

#3 Maintenance(3Y)

Corrosion Analyses 

w/ experiences gained

IMO GBS Initial Audit #4 Maintenance(3Y)

Rec.34 Rev.2 w/ new 

wave scatter diagram 

CSR 2023 & UR S35 w/ 

enhanced buckling req.

CSR RCP w/ new wave loads, 

corrosion, enhanced buckling 

and fatigue req.

UR S11, S11A, S21 w/ new 

wave loads, corrosion and 

enhanced buckling req.



Communication with Industry 
for IACS CSR

Tripartite 2023 5

JAN       FEB     MAR     APR     MAY      JUN      JUL      AUG     SEP     OCT      NOV    DEC

1st draft of RCP

IACS Members’ TCs 

and Industry Review

IACS/Industry 

Meeting

EAG 

Meeting
Tripartite 

Meeting

Meeting with Industry 

at IACS Council 

• Other industry fora on request

• via e-mail to IACS CSR Secretary or via a Class Society member of IACS.

2nd draft of RCP

IACS Members’ 

TCs Review

Adoption of final 

RCP
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Wave Scatter 
Diagram - Rec34

•New wave data based 
on  AIS - Hindcast  

•Verified Data Source

Wave Loads

•Rule loads w/2022 
technology

Structural Analysis and 
Consequence 
Assessment

• Structural analyses with 
transparent Technical 
Background 

Buckling

Fatigue

Corrosion Analysis

CSR Maintenance Team

IACS Projects – The CSR process



B. Introduction of revised Rec. 34 and 
future development on wave loads based 

on new Rec. 34
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• Wave data based on North Atlantic areas to be used for a safe 

design of ships sailing world wide

• Rec.34 Rev.1 launched 1992, revised in 2000/2001, based on 

Global Wave Statistics – Visual observations BMT Atlas (1986)

• Rec.34 Rev.1 has several known limitations

‐ Inaccuracy of significant wave height and periods due to human eyeball 
observations

‐ Unclear implicit routing effect due to bad weather avoidance

‐ Uncertain assumption of uniform distribution of heading to the waves

• IACS questioned how can assure that the wave data in the 

rules are sufficient

What is Rec No. 34?

8



Recommendation No. 34 
Rev.2

Wave 
data

Ship 
operation

Statistics

How to update Rec. 34?

9Tripartite 2023

• A dedicated PT was formed by IACS in 2018 to investigate the 

possibility of updating IACS Rec.34 with the following scope;

‐ Select an appropriate wave data source 

‐ Validate the wave data source 

‐ Get relevant ship traffic data 

‐ Select the most relevant geographical area when 

generating an IACS scatter diagram

‐ Account for routing due to bad weather avoidance

‐ Select appropriate wave spectrum and spreading



Wave Data Sources
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• Hindcast

• Estimation

• Altimeter

• Good quality for wave height

• Observations

‐ Buoys – Near shore

‐ Vessels – Human

‐ Laser - Lidar



Validation of Sources
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• Comparison of significant wave height 

between altimeters and 4 hindcast datasets in 

North-Atlantic on the period 2000-2009

• The modern hindcast datasets are 

considered accurate enough compared 

with the measurements to be used as a 

basis for IACS Rec. No.34 updates, and 

from the various datasets studied, 

IOWAGA form iFREMER was selected



• Vessels do avoid storms, and this should be 

considered when generating scatter diagrams 

for ship design

• IACS Rec.34 Rev.1 is based on visual 

observations from merchant vessels, routing is 

implicitly included. 

• Ship position information together with the 

unbiased wave measurement is important to 

consider

• IACS Rec.34 Rev.2 considered the routing effect 

based on the available AIS data since 2013 

combined with hindcast data

‐ ~17 Billion recordings worldwide

‐ ~5 Billion hourly recordings worldwide

‐ ~100 000 distinct IMO numbers

‐ ~15 000 distinct IMO numbers in North Atlantic
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Wave Scatter Diagram in 
Rec.34 Rev.2



Wave Scatter Diagram in 
Rec.34 Rev.2
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• Recalibrate local & global loads in CSR, UR S11 and UR S11A

• Linear statistical analyses (~ 4 million evaluations)

• 1 scatter diagram

• 2 loading conditions

• 2 limit states

• ~ 240 responses

• ~ 20 EDWs

• ~ 200 vessels

• Nonlinear statistical

• Hull girder loads

• Use the latest developments in wave load calculations tools

Way forward

14
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Preliminary Result on Hull Girder Wave 
Bending Moment based on Rec.34 Rev.2

Draft rule MWV amidships based on Rec.34 Rev.2 vs. current CSR

: MWV(new) /MWV(old)
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Preliminary Result on Hull Girder Wave Shear 
Force based on Rec.34 Rev.2

Draft rule wave shear force Qwv (new) based on Rec.34 Rev.2 vs. current CSR (old)



C. Monitoring the success of corrosion 
work and future changes of corrosion 

addition in IACS CSR
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IACS Hull Rules Changes -
Flowchart
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Update of Corrosion 

additions

Application of new 

Wave Loads

Containerships

L≥ 90 m

CSR BCs & 

OTs

GBS OB: Justification for Net thickness 

approach with corrosion additions

New wave scatter 

diagram, IACS Rec.34 

Rev.2

Corrosion 

Analysis Phase 3
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CSR

Unified 

Requirement

S11A

Unified 

Requirement

S11

Other ship 

types

L≥ 90 m



Corrosion analyses CSR - 
history
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IACS Corrosion Analyses:

Phase 1: 2004-2005

Basis for CSR-BC, CSR-OT, 

CSR-BC&OT

Phase 2: 2010-2012

CSR harmonization

Phase 3: 2018-2019

CSR Maintenance

ESP: 1996 PSPC for WBT: 2006



Comparison of Corrosion in 
Different Phases
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• Corrosion in B/W tanks significantly reduced between Phase 1 and Phase 2, and 
the main difference is the implementation of ESP

• Comparing the results from Phase 2 & 3, a small reduction is observed, and the 
improved corrosion protection from the implementation of coating requirements to 
ballast tanks in addition to ESP contributed to the reduction in Phase 3

• Therefore, an improved inspection regime of ship structures during operation 
(ESP) combined with improved corrosion protection (coatings) has resulted in a 
large reduction in corrosion diminution in ballast tanks and contributed to improved 
structural safety in the latest ship design
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New proposal at 98% prob. vs 
current CSR corrosion additions

CSR current

(plates)

New proposal

(plates)
New proposal

(plates)

CSR current

(plates)

Product MR Tanker Supramax Bulk Carrier

Major DECREASES to higlight in corrosion addition

Structural member

CSR 

corrosion 

[mm]

New 

corrosion  

[mm]

Difference 

New-CSR 

[mm]

Ratio 

New/CSR%

Side longi 3 1.5 -1.5 -50%

Inn.Bottom 4.5 2 -2.5 -56%

Bottom shell & stiffener 3 1.5 -1.5 -50%

Inn.Hull plate & stiffener 3.5 1.5 -2 -57%

Inn.Bottom longi 3.5 1.5 -2 -57%

Major DECREASES to higlight in corrosion addition

Structural member

CSR 

corrosion 

[mm]

New 

corrosion  

[mm]

Difference 

New-CSR 

[mm]

Ratio 

New/CSR%

Deck plate above WBT 4 2.5 -1.5 -38%

T.S.T stiffeners on internal bhd FOT/WBT 4.5 2.5 -2 -44%

Side shell in C.H. 4 2 -2 -50%

Bottom and Inner Bottom stiffeners 3 1.5 -1.5 -50%

IB Side Girders plate 3 1.5 -1.5 -50%

Major INCREASES to higlight in corrosion addition

Structural member

CSR 

corrosion 

[mm]

New 

corrosion  

[mm]

Difference 

New-CSR 

[mm]

Ratio 

New/CSR%

Inner bottom 5.5 6.5 1 18%
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Corrosion analysis - ongoing

• In 2020, IACS carried out comprehensive statistical analyses of corrosion 

data obtained from thickness measurements on Bulk Carriers and Oil 

Tankers over the last 20-25 years. It is found that the application of the 

ESP(1996) and IMO PSPC for WBT (2006) and COT (2013) has resulted in 

a large reduction in corrosion diminution in ballast tanks and contributed to 

improving structural safety

• Therefore, IACS has collected additional corrosion data for BCs & OTs to 

investigate the corrosion state of ships in service and is developing new 

corrosion additions to be used in IACS CSR as well as IACS URs

• The probability level used in the new corrosion model is more conservative 

than the current CSR by increasing from 90% to 98% and the corrosion 

addition of the inner bottom plate has increased based on the new 

corrosion model. Furthermore, IACS will review survey regime for steel 

renewal with a view to keeping robustness in terms of steel renewal

• The reduction of lightweight may give an environmental and commercial 

benefit, and better distribution and use of steel material will help to address 

the risks in a more efficient, effective and rationalized way

Tripartite 2023
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CSR RCP 2024

• IACS decided to skip RCP 2024 with the following reasons

✓ High possibility of revisiting RCP 2024 based on the changes in RCP 2025 

with new wave loads and corrosion additions

✓ Concentrate on the significant amendments with comprehensive technical 

backgrounds and consequence assessments coming from the ongoing 

project teams for new wave loads and corrosion additions

• EAG 7 meeting scheduled in Jan. of 2024 will not be held, but IACS will ensure 

appropriate communication to industry on RCP 2025 progress throughout 2024

Tripartite 2023



Summary
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• IACS has initiated large projects to develop new wave loads based on 

Rec.34 Rev.2 and new corrosion additions as a result of improved inspection 

regimes and coat performance in CSR

• The basis for new wave loads and corrosion addition is more transparent, 

and it provides a more comprehensive and technically sound background 

compared to the previous CSR based on experience gained in service and 

benchmark data

• Detailed consequence/impact assessment of the rule changes will be 

delivered with the dedicated technical background in due course

• In addition to the existing mechanism of collaboration, IACS also is 

preparing/initiating a more proactive engagement with the industry to inform 

stakeholders in advance about potential CSR developments



Summary
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