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Influence of the Statistical Properties of Parameters of Steel Products on the Ultimate Strength of Ship hull

1. Introduction
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Objectives
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2. Data Collection
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Description IACS Grade Number of test data Total

Plates

A 1269

2117

B 8
D 35
E 2

A36 632
D36 90
E36 81

Angle bar A 37

565
Flat bar A 86

A36 19

Bulb plate A 393
A36 30
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3. Statistical Analysis

y = -0.0129x + 1.4816
R² = 0.7299
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ratio bias Distribution

1314 31.213 315.803 235 1.344 34.38% Normal
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Number 
of 

samples

Standard 
deviation Mean (MPa) Nominal value 

(MPa)
Mean/Nominal 

ratio
Average 
ratio bias Distribution

803 33.389 423.217 355 1.192 19.22% Log normal

y = -0.0039x + 1.3183
R² = 0.248
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Profiles Grade 
IACS

No of 
samples

Standard 
deviation

Mean 
(MPa)

Nominal 
value 
(MPa)

Mean/Nominal 
ratio

Average 
ratio 
bias

Distribution

Angle bar A 37 31.61 324.97

235

1.38 38.29% Weibull
Flat bar A 86 20.61 309.70 1.32 31.79% Log-normal

Bulb plate A 393 28.91 330.96 1.41 40.83% Log-normal

 Normal
 Log-normal
 Weibull

 Normal
 Log-normal
 Weibull

 Normal
 Log-normal
 Weibull
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Profiles Grade 
IACS

No of 
samples

Standard 
deviation

Mean 
(MPa)

Nominal 
value 
(MPa)

Mean/Nominal 
ratio

Average 
ratio 
bias

Distribution

Flat bar A36 20 17.74 412.84
355

1.163 16.29%

Bulb plate A36 30 28.96 419.8 1.183 18.25% Log-normal 
or normal

 Normal
 Log-normal
 Weibull
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4. Prediction of Ultimate bending strength of ship hull
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Prediction of 
ultimate hull 

bending 
strength 

Using nominal values for 
mechanical properties of steel

Using random values for 
mechanical properties of steel 

generated by based on the 
probability distribution function 

obtained from statistical analysis 
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Length, overall 326.75 m
Length, between perpendicular 313.0 m
Breadth, molded 48.19 m
Depth, molded 25.2 m
Draft, summer extreme 19.587 m
Gross tonnage 98.894 tons
Transverse web frame spacing 5.1m

Yield strength

Type of steel

Nominal 

value

(MPa)

Random value

Mean

(MPa)

Standard 

deviation

Probability 

distribution 

function

Mild steel 235 315.803 31.213 Normal

High tensile steel 355 423.217 33.389 Normal
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 Normal
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Ultimate hogging bending moment
Approximate method

With nominal value 
of yield strength of 
plates and profiles

With random value of yield strength of plates and profiles

Hogging
moment
(MNm)

Total number 
of trials

Average hogging
moment
(MNm)

difference %
(compared to approximate 

method with nominal value)

21321 50 24745.10 16%
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