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Abstract  
The building of the nuclear power plant has a through hole for passing piping. A sealant is filled in the gap 
between the through hole and the pipe to secure the sealing property of the portion. 
When an earthquake occurs, relative displacement occurs in the through hole and the pipe. There is a concern 
that the seal material may be damaged if the relative displacement is large. Therefore, we have developed a seal 
structure with good displacement followability. 
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Fig.1 (a)  
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Fig.1 (b)  
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(a) Conventional seal structure 

 
 
 
 
 
 
 
 
 
 
 

(b) Seismic improvement seal structure 

 

 

 

Fig.1 Seal structure for nuclear plant building 
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Fig.2 Structure of specimen 

 
 
 
 
 
 
 

 

 

Fig.3 Picture of specimen 

1:Wall  2:Through hole  3:Piping  4:Sealing material  5:Filled seal material  
6:Silicone-based material  7:Primer  8:Breaker material  
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Fig.4 Test apparatus 

(Loaded in the piping axis perpendicular direction) 
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Fig.5 Picture of installation of specimen 
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Table1  

Table1
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Table 1 Test results of the static failure test 
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Table 2 Test results of the cyclic loading test 

 
 
 
 
 
 
 
 

 

3
 

 
 

[1]    Vol.12
No.3 1963 

[2]   
 No.445/ -18  pp.47-54 1992 

Upward view 

Side view 

 Failure displacement 
Piping axis 
direction 

Piping axis 
perpendicular 

direction 
45 direction 

Conventional 
seal structure 

49.0mm 17.7mm 20.0mm 

Seismic improvement 
seal structure 

32.7mm 23.9mm 22.6mm 

 Applied displacement  
 

Piping axis direction 
Piping axis 

perpendicular 
direction 

45 direction 

Conventional 
seal structure 

±14mm ±6mm ±4mm 

Seismic 
improvement 
seal structure 

±14mm ±20mm ±16mm 
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