
Appendices 

Appendix A 
Welding parameters of the RS4 specimens 

Specimen # 
I U v q t 

[A] [V] [mm/s] [kJ/mm] [s] 

RS4-700A 

1 220 19.50 7.45 0.58 94 
2 205 19.00 7.78 0.50 90 
3 192.5 18.50 7.78 0.46 90 
4 200 18.50 8.14 0.45 86 

RS4-700B 

1 200 20.25 9.59 0.42 73 
2 225 21.25 10.77 0.44 65 
3 215 20.75 10.14 0.44 69 
4 215 20.25 10.00 0.44 70 

RS4-H0 

1 215 20.75 10.61 0.42 66 
2 215 20.75 12.28 0.36 57 
3 215 20.75 10.61 0.42 66 
4 207.5 20.25 9.86 0.43 71 

 

Welding parameters of the RS6 specimens 

Specimen # 
I U v q t 

[A] [V] [mm/s] [kJ/mm] [s] 

RS6-355 

1 215 20.50 6.25 0.71 128 
2 210 20.25 6.20 0.69 129 
3 222.5 19.25 6.61 0.65 121 
4 225 20.75 6.72 0.69 119 

RS6-700 

1 215 19.50 5.59 0.75 143 
2 215 20.00 6.50 0.66 123 
3 215 19.75 6.11 0.70 131 
4 225 20.00 6.40 0.70 125 

RS6-H0 

1 222.5 23.25 7.77 0.67 103 
2 215 22.75 7.55 0.65 106 
3 225 22.75 7.69 0.67 104 
4 222.5 22.75 7.41 0.68 108 

 

 

 

 

 

 

 



 

Welding parameters of the RS8 specimens 

Specimen # 
I U v q t 

[A] [V] [mm/s] [kJ/mm] [s] 

RS8-700A 

1 197.5 18.50 9.33 0.39 75 
2 197.5 18.50 9.59 0.38 73 
3 187.5 18.75 10.94 0.32 64 
4 195 18.50 8.54 0.42 82 
5 225 20.50 7.00 0.66 100 
6 230 20.50 7.22 0.65 97 
7 235 21.75 7.87 0.65 89 
8 235 22.50 8.24 0.64 85 

RS8-700B 

1 200 20.25 12.73 0.32 55 
2 202.5 20.25 11.86 0.35 59 
3 205 20.25 9.86 0.42 71 
4 195 20.25 11.29 0.35 62 
5 222.5 24.25 8.14 0.66 86 
6 227.5 24.25 7.69 0.72 91 
7 1232.5 24.25 8.43 3.54 83 
8 225 24.75 7.22 0.77 97 

RS8-H0 

1 215 21.75 12.96 0.36 54 
2 205 20.75 11.11 0.38 63 
3 205 20.25 11.48 0.36 61 
4 205 20.25 10.61 0.39 66 
5 205 23.75 7.53 0.65 93 
6 220 24.25 7.61 0.70 92 
7 220 24.75 8.05 0.68 87 
8 232.5 24.25 8.14 0.69 86 

 

 

 

 

 

 

 

 

 

 

 



Appendix B 
Dimensions of RS4 specimens 

Specimen 
L  

[mm] 
Lav 

[mm] 
t1  

[mm] 
t1.av 

[mm] 
t2  

[mm] 
t2.av 

[mm] 
a1 

[mm] 
a2         

[mm] 

RS4-700A 

698 

698.75 

4.24 

4.17 

4.19 

4.11 199 200 
699 4.12 4.10 

698 4.13 4.10 

700 4.17 4.06 

RS4-700B 

700 

699.50 

4.11 

4.10 

4.10 

4.10 200 200 
699 4.10 4.13 

 4.09 4.11 
 4.08 4.06 

RS4-H0 

698 

698.50 

4.16 

4.11 

4.14 

4.16 198 199 
699 4.14 4.19 

 4.11 4.15 
 4.01 4.16 

 

Dimensions of RS6 specimens 

Specimen 
L  

[mm] 
Lav 

[mm] 
t1  

[mm] 
t1.av 

[mm] 
t2  

[mm] 
t2.av 

[mm] 
a1 

[mm] 
a2 

[mm] 

RS6-355 

799 

799.00 

6.19 

6.20 

6.21 

6.19 219 220 
799 6.22 6.21 

 6.15 6.17 
 6.23 6.17 

RS6-700 

799 

798.50 

6.13 

6.10 

6.17 

6.17 220 219 
798 6.05 6.11 

 6.11 6.19 
 6.11 6.21 

RS6-H0 

799 

798.50 

6.13 

6.21 

6.08 

6.15 218 219 
798 6.24 6.22 

 6.22 6.06 
 6.25 6.24 

 

 

 

 

 

 



Dimensions of RS8 specimens 

Specimen 
L  

[mm] 
Lav 

[mm] 
t1  

[mm] 
t1.av 

[mm] 
t2  

[mm] 
t2.av 

[mm] 
a1 

[mm] 
a2 

[mm] 

RS8-700A 

698 

697.75 

8.06 

8.07 

7.96 

7.97 200 199 
698 8.11 7.97 

697 8.05 7.97 

698 8.06 7.99 

RS8-700B 

698 

698.50 

8.03 

7.98 

7.93 

8.00 198 199 
699 7.97 8.04 

 7.93 8.00 
 7.99 8.03 

RS8-H0 

699 

698.50 

8.10 

7.94 

8.01 

7.94 200 199 
698 7.85 7.82 

 7.95 8.02 
 7.87 7.90 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix C 
 

Dimensions of weld pool - RS4 specimens 

Specimen 
amean  
[mm] 

cf.mean  
[mm] 

cr.mean  
[mm] 

RS4-700A 

4.19 3.5 14.01 

3.91 3.54 14.14 

3.85 3.59 14.35 

4.47 3.43 13.7 

RS4-700B 

4.53 3.27 13.09 

4.64 3.61 14.43 

4.12 3.04 12.16 

4.01 4.17 16.66 

RS4-H0 

3.87 3.48 13.91 

4.33 3.28 13.11 

3.58 2.92 11.67 

4.12 3.41 13.65 
 

Dimensions of weld pool - RS6 specimens 

Specimen # 
amean  
[mm] 

cf.mean  
[mm] 

cr.mean  
[mm] 

RS6-355 

1 5.06 3.85 15.39 

2 5.64 4.19 16.75 

3 5.45 3.97 15.88 

4 4.82 4.09 16.37 

RS6-700 

1 5.29 3.58 14.31 

2 6.11 4.37 17.47 

3 5.44 4.09 16.34 

4 4.88 4.19 16.75 

RS6-H0 

1 4.93 3.82 15.26 

2 5.06 3.94 15.76 

3 5.23 3.77 15.09 

4 5.27 3.58 14.32 
 

 

 

 

 

 

 

 



 

Dimensions of weld pool - RS8 specimens 

Specimen # 
amean  
[mm] 

cf.mean  
[mm] 

cr.mean  
[mm] 

RS8-700A 

5 5.52 3.65 14.62 

6 5.67 3.64 14.55 

7 5.53 3.21 12.83 

8 5.76 3.32 13.3 

RS8-700B 

5 4.93 3.6 14.38 

6 5.55 4.03 16.13 

7 4.91 3.83 15.33 

8 5.39 3.78 15.11 

RS8-H0 

5 4.52 2.75 10.99 

6 5.02 3.58 14.33 

7 5.34 2.78 11.14 

8 5.08 3.14 12.56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Appendix D 

 
a) 

 
b) 

 
c) 

 
d) 

 
e) 

 
f) 

Axial strains with BAM strain-measuring extensometer – RS4 specimens 
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a) RS6-355 flange 

 
b) RS6-355 web 

 
c) RS6-700 flange 

 
d) RS6-700 flange 

 
e) RS6-H0 flange 

 
f) RS6-H0 flange 

Axial strains with BAM strain-measuring extensometer – RS6 specimens 
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f) 

Axial strains with BAM strain-measuring extensometer – RS8 specimens 
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a) Strains of flange 

 
b) Strains of web 

 
c) Strains of flange 

 
d) Strains of web 

 
e) Strains of flange 

 
f) Strains of web 

Results of strain gauge-based measurements 
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a) RS4-700A-Flange 

 
b) RS4-700A-Web 

 
c) RS4-700B-Flange 

 
a) RS4-700B-Web 

 
b) RS4-H0-Flange 

 
c) RS4-H0-Web 

Result correlation of BAM extensometer measurement with strain gauges measurement - RS4 
specimens 
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d) RS6-355-Flange 

 
e) RS6-355-Web 

 
f) R6-700-Flange 

 
d) RS6-700-Web 

 
e) RS6-H0-Flange 

 
f) RS6-H0-Web 

Result correlation of BAM extensometer measurement with strain gauges measurement – RS6 
specimens 
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g) RS8-700A-Flange 

 
h) RS8-700A-Web 

 
i) R8-700B-Flange 

 
g) RS8-700B-Web 

 
h) RS8-H0-Flange 

 
i) RS8-H0-Web 

Result correlation of BAM extensometer measurement with strain gauges measurement – RS8 
specimen 
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a) RS4-700A-Flange 

 
b) RS4-700A-Web 

 
c) RS4-700B-Flange 

 
d) RS4-700B-Web 

 
e) RS4-H0-Flange 

 
f) RS4-H0-Web 

Fig. 71 – Axial strains of RS4 specimens based on BAM strain-measuring extensometer with 
numerical result 
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j) RS6-355-Flange 

 
k) RS6-355-Web 

 
l) RS6-700-Flange 

 
d) RS6-700B-Web 

 
e) RS6-H0-Flange 

 
f) RS6-H0-Web 

Fig. 71 – Axial strains of RS6 specimens based on BAM strain-measuring extensometer with 
numerical result 
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j) RS8-700A-Flange 

 
k) RS4-700A-Web 

 
l) RS8-700B-Flange 

 
d) RS8-700B-Web 

 
e) RS8-H0-Flange 

 
f) RS8-H0-Web 

Fig. 71 – Axial strains of RS8 specimens based on BAM strain-measuring extensometer with 
numerical result 
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m) RS4-700A-Flange 

 
n) RS4-700A-Web 

 
o) RS4-700B-Flange 

 
m) RS4-700B-Web 

 
n) RS4-H0-Flange 

 
o) RS4-H0-Web 

 Axial strains of RS4 specimens based on strain gauge measurements with numerical result 
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a) RS6-355-Flange 

 
b) RS6-355-Web 

 
c) RS6-700-Flange 

 
d) RS6-700-Web 

 
e) RS6-H0-Flange 

 
f) RS6-H0-Web 

Axial strains of RS6 specimens based on strain gauge measurements with numerical result 
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p) RS8-700A-Flange 

 
q) RS8-700A-Web 

 
r) RS8-700B-Flange 

 
p) RS8-700B-Web 

 
q) RS8-H0-Flange 

 
r) RS8-H0-Web 

Axial strains of RS8 specimens based on strain gauge measurements with numerical result 

Yield strength and tensile strength of the steel materials 
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Appendix E 
 

Specimens Steel grade ReH [MPa] Rm [MPa] 

RS4-700A 
S700MC E 753 829 

S700MC E 753 829 

RS4-700B 
S700MC E 753 829 
S700MC E 753 829 

RS4-H0 
S355MC 402 469 

S700MC E 746 797 

RS6-355 
S355J2+N 355 470/630 (min/max) 
S355J2+N 355 470/630 (min/max) 

RS6-700 
S700MC E 749 (Rp0.2) 833 

S700MC E 749 (Rp0.2) 833 

RS6-H0 
S355J2+N 355 470/630 (min/max) 
S700MC E 749 (Rp0.2) 833 

RS8-700A 
S700MC E 738 827 

S700MC E 738 827 

RS8-700B 
S700MC E 738 827 
S700MC E 738 827 

RS8-H0 
S355MC 400 (Rp0.2) 486 

S700MC E 738 827 

 

 

 

 

Chemical composition of according to inspection certificate. 

  C% SI% MN% P% S% AL% NB% CEV 
S355J2+N 0.19 0.21 1 0.015 0.007 0.036 0.002 0.4 
S355MC 0.061 0.01 0.69 0.011 0.004 0.028 0.027 0.2 

S700MC E 
0.055-
0.062 

0.02-
0.03 

1.83-
1.93 

0.009-
0.014 

0.002-
0.002 

0.039-
0.058 

0.052-
0.063 

0.4 

  V% TI% CU% CR% NI% MO% N% TS [°C] 

S355J2+N 0.001 0.001 0.016 0.018 0.01 0.006 0.006 1514.69 
S355MC 0.006 0 0.011 0.05 0.03 0.003 0.005 1513.48 

S700MC E 
0.01-
0.05 

0.099-
0.11 

0.01-
0.2 

0.02-
0.5 

0.03-
0.04 

0-0.1 
0.004-
0.005 

1505.66-1505.78 

 

 

 

 

 



Appendix F 

 
 

    
 

 

 

 

 

 

 

 
a) b) 

Cross-section of the a) RS4-700A and b) RS4-700B specimen's cross-section at the passing of 
the heat source model 

 
 

    
 

 

 

 

 

 

 

 
a) b) 

Cross-section of the a) RS4-H0 and b) RS6-355 specimen's cross-section at the passing of the 
heat source model 



 
 

    
 

 

 

 

 

 

 

 
a) b) 

Cross-section of the a) RS6-700 and b) RS6-H0 specimen's cross-section at the passing of the 
heat source model 

 

 
 

    
 

 

 

 

 

 

 

 
 

Cross-section of the RS8-700A specimen's cross-section at the passing of the heat source 
model 



 

 
 

    
 

 

 

 

 

 

 

 
 

Cross-section of the RS8-700B specimen's cross-section at the passing of the heat source 
model 

 
 

    
 

 

 

 

 

 

 

 
 



 
a) RS4-700A – Von-Mises stress 

 
b) RS4-700A – stress z 

 
c) RS4-700B – Von-Mises stress 

 
d) RS4-700B – stress z 

 
e) RS4-H0 – Von-Mises stress 

 
f) RS4-H0 – stress z 

Numerical model stress distribution – RS4 specimen 

 

 

 



 
a) RS6-355 – Von-Mises stress 

 
b) RS6-355 – stress z 

 
c) RS6-700 – Von-Mises stress 

 
d) RS6-700 – stress z 

 
e) RS6-H0 – Von-Mises stress 

 
f) RS6-H0 – stress z 

Numerical model stress distribution – RS6 specimen 

 

 

 



 
a) RS6-355 – Von-Mises stress 

 
b) RS6-355 – stress z 

 
c) RS6-700 – Von-Mises stress 

 
d) RS6-700 – stress z 

 
e) RS6-H0 – Von-Mises stress 

 
f) RS6-H0 – stress z 

Numerical model stress distribution – RS6 specimen 

 

 



 
a) RS8-700A – Von-Mises stress 

 
b) RS8-700A – stress z 

 
c) RS8-700B – Von-Mises stress 

 
d) RS8-700B – stress z 

 
e) RS8-H0 – Von-Mises stress 

 
f) RS8-H0 – stress z 

Numerical model stress distribution – RS8 specimen 

 

 

 

 

 

 

 

 

 



Appendix G 

 

 

 

 

 

 

Id. number Thickness [mm] Width [mm] Length [mm] Material grade 
RS6-355 

160-151 6 208  S355J2+N 
160-152 6 220  S355J2+N 

RS6-700 
160-161 6 208  S700MC E 
160-162 6 220  S700MC E 

RS6-H0 
160-171 6 208  S355J2+N 
160-172 6 220  S700MC E 

RS8-700 
160-181 8 184  S700MC E 
160-182 8 200  S700MC E 

RS8-H0 
160-191 8 184  S355MC 
160-192 8 200  S700MC E 

RS4-700 
160-201 4 192  S700MC E 
160-202 4 200  S700MC E 

RS4-H0 
160-211 4 192  S355MC 
160-212 4 200  S700MC E 
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