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Scattering of High-strength Bolt Pretension Clamped by Slope Detection Method -
Construction of Steel Scaffolds of the Great Buddha Hall, Todai-ji -
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Synopsis :

In the steel scaffolds for the special repair of the Great Buddha Hall in the Todai-ji
Temple, the field clamping of high-strength bolts, Kawasaki's F10T, was performed by a
newly developed bolt clamping method, namely, a so-called "slope detection” method, in
which the differential change of clamping electric current is detected to control the
electric wrench automatically. In connection with this project such extensive
experimental works as the field measurement of the bolt pretention and the
experiments on the joint specimens were performed. Main conclusions are summarized
as follows: (1) F10T bolt h[6llows: (1) F10Talin )50acialees: (1/-1.as 3
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Table 1 Specification of wrench and accessories

Marial Mitsubishi electric Wrench controller

Belt tightening recorder
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Allowable voltage

—15%~ +10% of rated voltage

_regulation o : e R
Bolt class & size F8T, F10T ; M16, M20, M22
Weight (kg) 10 {excl. cord) 12 . 9
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Bolt (JIS Z 2201 No. 4 test piece) Bolt set Nut Washer
! Bolt size o ~ )
15 YP TS El RA Pr k H H
g (kg/mm®y (kg/mm®) (%) (%) (t (HRC)  (HRC)
5 X 105.2 111.8 18.5 88.0 17.64  0.170 25.6 39.9
M16 “ 1.26 1.51 0.86 0.93 0.35  0.0039 1.14 0.99
n=22 v 1.19 1.35 4.66 1.37 1.8  2.29 4.45 2.48
- - — e e T a o o &

H'—"-—
- _________________________

‘1
!
i M20 P 1.28 1.14 0.71 0.95 039  0.0027 0.89 1.00
| N o ——— e ——
J: —

T ——
S :
) X 104.4 1110 18.3 66,3 32.23 0,131 25.6 40,4
Mz2 P 1.27 1.08 0.70 1,90 0.36  0,0027 0.79 0.89
n=>52 0.97 3.83 1,81 1,11 2.06 3.09

v 1.22

TS : Tensile strength
El : Elongation

#n : Number of lots
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Table & Measured bolt tension obtained from field test

, Bolt i Final tightening (15
Group Member Tightening equipment Position '—— ———T————h——:]\]fun.]ber‘*"*;1 - = —( -
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Balt tension (L

Goal of tightening |
_i__

e-__________________________________________________________________________________________________
T

|—

Torque wrench Hvrlt']i«: wrench Imoact wreneh  Imuact wrench . Imovact weeneh blectvie wrench

1

- -—
,

b

2

Fig. 8 Scattering of bolt tension by different tightening methods
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