
 

 

 
Structural Integrity Assessment for Riser Brace Arm Weld 
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Flaw evaluation method for riser brace arm weld was investigated in case of a flaw is detected in in-service 
inspection. Weld residual stress was evaluated using 3-D finite element model considering structure of riser brace. 
Fatigue and SCC crack growth evaluation was performed using evaluated residual stress and stress due to normal 
operation. Two methods, which are JSME fitness-for-service code and influence function method, were applied 
to estimation of stress intensity factor to investigate effect of stress distribution in SCC crack growth evaluation. 
Results of SCC crack growth evaluation indicated that small crack not to cause failure of riser brace was allowable 
due to limitation of evaluation method, which allows up to 80% crack depth of thickness. Therefore, SCC crack 
growth evaluation considering penetration, which means up to 100% crack depth of thickness, was performed. 
In addition, seismic evaluation assuming failure of one of four riser brace leaf was performed.  
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Fig. 1  Schematic of riser brace arm 
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Fig. 2  Analysis model for evaluating weld residual stress 

 
Fig. 3  Stress contour of weld residual stress 
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Fig. 4  Assumed fatigue crack in riser brace arm weld 
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Fig. 5  Fatigue crack growth evaluation results 
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Fig. 6  Deformation due to normal operating condition 

(Deformation scale: X100) 

 

Fig. 7  Definition of distance d and evaluation line 

 

Fig. 8  Radial stress distribution on evaluation line in Fig. 7

Fig. 9  Stress distribution to calculate  

stress intensity factor

Table 1  Conditions of SCC Crack growth evaluation

Case 
No. 

Initial 
crack 
depth 
a0, mm 

Initial 
aspect 
ratio 
a0/ℓ0 

Initial 
crack 

position 
O/W 

SCC growth rate 

1 0.05 

1/10 

0.5 

Low carbon  
stainless steel  

in BWR environment 

2 1.0 0.5 
(0.15 0.85) 

3 2.0 0.5 
(0.15 0.85) 

4 4.0 0.5 
5 0.05 0.5 

Sensitized Type  
304 stainless steel  

in BWR environment 

6 1.0 0.5 
(0.15 0.85) 

7 2.0 0.5
(0.15 0.85)

8 4.0 0.5 
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(a) Crack depth 

 

(b) Crack length 

 

(c) Stress intensity factor at deepest point 

Fig. 10  Results of SCC crack growth evaluation  

by JSME FFS Code 
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Fig. 11  Comparison of crack depth between JSME FFS 

Code and Influence function method 

 

Fig. 12  Effect of crack position on time to reach a/t = 0.8 

 

 

(a) O/W = 0.15 (over 60.0 years to reach a/t = 0.8) 

(b) O/W = 0.5 (17.7 years to reach a/t = 0.8) 

(c) O/W = 0.85 (23.1 years to reach a/t = 0.8) 

Fig. 13  SCC crack growth behavior every one year 
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(a) Crack depth 

 

 
(b) Crack length 

 

 
(c) Stress intensity factor at deepest point 

 

 
Fig. 14  Results of SCC crack growth evaluation  

over a/t = 0.8 by JSME FFS Code 

 

 
Fig. 15  Effect of crack position on time to  

reach a/t = 0.8 and 1.0 
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Fig. 16  Seismic safety evaluation model of  

jet pump with riser brace 

Table 2  Result of seismic evaluation 

Position Stress intensity 
Pm+Pb, MPa 

Allowable 
stress, MPa 

Failure-side 
riser brace 174 253 

Non-failure side 
riser brace 239 253 
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