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Special attentions have been increasingly paid for the diagnosis of social infrastructures after the collapse 
of ceiling of Sasago tunnel of Chuo Expressway.  It is reported that the main cause was due to the 
age-related degradation of chemical anchors.  Chemical anchors are also frequently used in nuclear 
power stations.  Here we have been trying to apply PFM (Probabilistic Fracture Mechanics) to the 
diagnosis of social infrastructures using Dr. Mainte, an integrated simulator to optimize maintenance 
activities of nuclear power plants based on PFM analysis. 
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Fig. 1  Flow chart of PFM analysis of chemical anchors
among social infrastructures by Dr. Mainte. 
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Table 1  PFM analysis conditions of chemical anchors. 
    

  M16  16mm  
18mm 130mm 
230 N/mm2 
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 0.001 or 0.01 /year  
 5   
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Fig.2  PFM analysis for chemical anchors
Acceptable exfoliation level:  (a) 20%, (b) 20%, (c) 20%, (d) 40%
Concrete strength reduction rate:  (a) 0.01/year, (b) 0.01/year, (c) 0.02/year, (d) 0.01/year 
Anchor diameter reduction rate:  (a) 0.001/year, (b) 0.01/year, (c) 0.001/year, (d) 0.001/year 

- 2 -


