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Cause investigation for thinning of anchor bolts and gaps between anchor bolt
nuts and a flange plate at the JMTR hot laboratory exhaust stack
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Member

The exhaust stack of Japan Materials Testing Reactor Hot laboratory is a part of gaseous waste treatment
system. It was built in 1970 and is 40 m in height. In 2015, thinning was found at some anchor bolts on base of
the stack. When thinning of anchor bolts were investigated, gaps between anchor bolt nuts and flange plate was
found. JAEA removed steel cylinder of stack which is 33 m in height for safety. In the end of investigation,
thinning was found in all anchor bolts of the stack. Cause investigation for the thinning and the gaps were
performed. It is concluded that the thinning was caused by water infiltration over a long period of time and the
gaps were caused by elongation of thinning part of anchor bolts by the 2011 earthquake off the Pacific coast of

Tohoku.
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Fig. 12 Photo of flange plate and anchor bolt hole
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Table1 emaining diameter of anchor bolts

In
No. gzgzrpm:z wrapper [ Minimum
tube
Outer 1 20. 90 9.00 9.00
Outer 2 16. 40 12.00 12.00
Outer 3 21.00 20. 30 20. 30
Quter 4 18. 80 20. 30 18. 80
Outer 5 23. 80 9.75 9.75
Outer 6 25. 50 21.30 21.30
Outer 7 25.20 20. 00 20. 00
Outer 8 25.30 7.50 7.50
Quter 9 25.50 14. 50 14.50
Outer 10 | 24.30 11. 80 11. 80
Outer 11 25. 30 13. 00 13.00
Outer 12 | 25.10 21.50 21.50
Outer 13 | 21.30 18. 50 18. 50
Outer 14 | 24.60 21.00 21.00
Outer 15 | 24.80 20.00 20. 00
Outer 16 | 24.40 20. 30 20. 30
Inner 1 9. 46 21. 80 9.46
Inner 2 12.70 22. 80 12.70
Inner 3 11.90 14.00 11.90
Inner 4 15. 60 17.00 15. 60
Inner 5 16. 60 14. 50 14.50
Inner 6 18. 60 19. 30 18. 60
Inner 7 19. 40 15.00 15.00
Inner 8 19. 80 6.75 6.75
Inner 9 17. 40 15.00 15.00
Inner 10 16. 50 18. 00 16. 50
Inner 11 9.79 19. 00 9.79
Inner 12 15.70 18. 50 15.70
Inner 13 9.85 20. 00 9.85
Inner 14 10. 00 21.00 10. 00
Inner 15 13.00 19. 00 13.00
Inner 16 10. 60 20. 50 10. 60
(mm)

Table2 aps bet een flange plate and nuts

No. Gap (mm) No. Gap (mm)
Inner 1 8.35 | Quter 1 10
Inner 2 7.85 | Quter 2 10
Inner 3 8.70 | Outer 3 10
Inner 4 7.30 | Outer 4 10
Inner 5 7.25 | Outer 5 8
Inner 6 6.40 | Outer 6 8
Inner 7 7.15 | Outer 7 7
Inner 8 7.05 | Quter 8 8
Inner 9 6.65 | Outer 9 8
Inner 10 6.25 |Outer 10 8
Inner 11 6.30 |Outer 11 1
Inner 12 6.15 | Quter 12 5
Inner 13 6.80 |Outer 13 5
Inner 14 6.95 |OQuter 14 5
Inner 15 6.55 | Quter 15 5
Inner 16 7.90 |Outer 16 1

Table 3 esultof D analysis
Fe;0,|FeO|FeOOH|SiO, [CaCO;|TiO,
Outer anchor
o o o o
bolt(No.2)
Outer anchor
o o o
bolt(No.11)
Inner anchor
o o o
bolt(No.1)
Inner anchor
o o o
bolt(No.8)
Table 4 esults of chemical composition analysis
c Si Mn P S Ni Cr
$S400 _ _ _ — —
JIS @ 3101 =0.05|=0.05
Anchor bolt|0.21(0.06|0.49(0.011|0.021{0.02|0.02
(Wt%)

Table esults of ardness test

No.

Hardness (Hv)

Remarks

113.0

112. 4

112.9

Ave.

112.8

Hardness of SS400 is
equivalent to 122. 9Hv
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