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6 Signature 



Recommendation for updating 
section 9.3.4 

Section Proposed text amendment or modification

9.3.4 Alternative constructions

9.3.4.1 General

9.3.4.1.1

AMEND

However, in case of tanks intended for only one 

substance, of which it can be demonstrated that effect 

distances remain within a radius of 135 m from the 

outflow location in case of a loss of containment, larger 

tank capacities may be acceptable. The effect distance 

calculation method and assumptions made for the 

calculations are to be agreed upon with the recognised 

classification society. 

9.3.4.2 Approach

9.3.4.3 Calculation procedure

9.3.4.3.1.2.2.2 Tank vessel type G

REPLACE 

For a tank ... be assumed.

WITH

For a tank vessel type G, three vertical collision locations 

shall be assumed; 1) at half tank height, 2) half stringer 

spacing below half tankheight and 3) half stringer 

spacing mm above half tankheight.

9.3.4.3.1.2.4.2 Tank vessel type G

REPLACE 

1 . 3 = 3 

WITH 

3 x 3 = 9

9.3.4.3.1.3.2.2 Tank vessel type G

REPLACE 

The weighting factor …. location is assumed 

WITH 

The weighting factor for the each of the three vertical 

collision locations has the value of 0.333. 

9.3.4.3.1.5.1

REPLACE 

Entire article.

WITH 

For each collision energy absorbing capacity Eloc(i) , the 

associated probability of exceedance is to be 

determined. For this purpose the values for the 

cumulative probability density functions (CPDF) from 

the tables in 9.3.4.3.1.5.6 shall be used.

9.3.4.3.1.5.6

REPLACE

Existing tables

WITH

Tables and text given in Appendix B.



Section
Proposed text amendment or modification

9.3.4.4 Determination absorbing capacity

9.3.4.4.1.1

AMEND

The code shall also be capable of calculating and 

outputting (plastic) strain energy (energy by material 

deformation), friction energy and, in case of type G 

tankers, energy dissipated by tank deformation and fluid 

compression.

9.3.4.4.2.4 REPLACE 200 mm WITH 100 mm

9.3.4.4.2.5

AMEND

Shell elements shall have at least 5 integration points 

through-thickness.

9.3.4.4.2.6

REPLACE

In the FE …. option.

WITH

In the finite element calculation a suitable contact 

algorithm that includes self-contact shall be used.

DELETE

For this … FE-programs.

9.3.4.4.2.7

NEW ARTICLE

Tank vessel type G

For a tank vessel type G, the internal tank pressure shall 

be modelled by means of a compressible fluid volume. 

The initial pressure shall be set at max. design pressure 

of the tank.

9.3.4.4.3.1

REPLACE

Ag = the ….and

WITH

Rm = ultimate tensile stress [N/m2]

Ag = the uniform strain [-] at Rm

AMEND

The stress-strain relation shall be described by a power 

law directly or equivalent representation discretised by 

at least a 100 data points up to a plastic strain of 1.

9.3.4.4.3.2

AMEND

Tensile test results are to be done in accordance with 

regulations from a recognised classification society.

9.3.4.4.3.3

REPLACE

If only …value:

WITH

If only the ultimate tensile stress Rm is available, for 

shipbuilding steel with a yield stress not exceeding 355 

[N/mm2], the following approximation may be used in 

order to obtain the Ag value for a known ultimate 

tensile stress Rm with Rm in [N/mm2]:



Section
Proposed text amendment or modification

9.3.4.4.4 Rupture criteria

9.3.4.4.4.1

REPLACE

The first ... calculation steps.

WITH

The rupture of an element in a FEA is defined by the 

failure strain value. If the calculated strain, i.e. plastic 

effective strain, principal strain or the strain in the 

thickness direction, of this element exceeds its defined 

failure strain value at at least half of the through-

thickness integration points, the element shall be 

deleted from the FE model. The deformation energy in 

deleted elements shall no longer change in subsequent 

calculation steps.

9.3.4.4.4.2

AMEND

In order to avoid element deletion of elements in 

compression, rupture shall be ignored for all stress 

states with a triaxiality below -0.33, i.e. all stress states 

between equibiaxial compression and uniaxial 

compression.

9.3.4.4.4.6 Tank vessel type G

REPLACE

Equivalent plastic … ignored.

WITH

In order to avoid element deletion of elements in 

compression, rupture shall be ignored for all stress 

states with a triaxiality below -0.33, i.e. all stress states 

between equibiaxial compression and uniaxial 

compression.

9.3.4.4.4.7

NEW ARTICLE

Tank vessel type G

Other rupture criteria for the pressure tank may be 

accepted by the recognised classification society if proof 

from adequate tests is provided.

9.3.4.4.5.1

REPLACE

DC = 0.01

WITH

DC = 10 [s/m]

REPLACE

friction velocity

WITH

friction velocity [m/s].

9.3.4.4.5.2

REPLACE

force penetration curves

WITH

energy-penetration curves

9.3.4.4.5.3.2

REPLACE

V0 = volume

WITH

V0 = vapour volume

REPLACE

V1 = volume

WITH

V1 = vapour volume

9.3.4.4.6.2

REPLACE

extremely strong side structure

WITH

exceptionally stiff side structure



CPDF tables to be used in 
section 9.3.4.3.1.5 
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