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Synopsis :

Four years have passed since erection of the steel scaffolds for the repair of the Great
Buddha Hall in Todaiji Temple. In this report, stochastic considerations are made on the
load carrying capacity of friction-type structural joints fastened by high-strength bolts
used in the scaffolds. Main conclusions are as follows: (1) Decrease of bolt tension in 4
years was about 15% of pretension. (2) Slip load was up 17% because of a 37% increase
of slip coefficient influenced by secular chacge of faying surfaces. Therefore, on general
joints which have rusted faying surfaces, it is considered that slip load is constant and
not affected by relaxation of bolt tension. (3) If faying surfaces of joints are coated for
anti-corrosion, slip probability under the design load of joints fastened by "Slope
Detecting Method" in much smaller than in the case of "Calibrated Wrench Method.
When "Calibrated Wrench Method" is used to surface coated joints, safety factor to the
design load must be decided larger than in the case of general joints because of

relaxation of bolt tension.
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Four years have passed since erection of the steel scaffolds for the repair of the Great Buddha Hall in Todaiji

Temple. In this report, stochastic considerations are made on the load carrying capacity of friction-type struc-

tural joints fastened by high-strength bolts used in the scaffolds. Main conclusions are as follows:

(1) Decrease of bolt tension in 4 years was about 15% of pretension.

{2) Slip load was up 17% because of a 37% increase of slip coefficient influenced by secular change of faying

surfaces. Therefore, on general joints which have rusted faying surfaces, it is considered that slip load is

constant and not affected by relaxation of bolt tension.

{3) If faying surfaces of joints are coated for anti-corrosion, slip probability under the design load of joints

fastented by “‘Slope Detecting Method'’ is much smaller than in the case of “Calibrated Wrench Method”.

When “Calibrated Wrench Method" is used to surface coated joints, safety factor to the design load must be

decided larger than in the case of general joints because of relaxation of bolt tension.
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of specimens in terms of mean value

Specim ay oy EL R.A. | Torque
P en (kg/mm?) | (keg/mm®) | (%) (%) | coefficient
Bolt 103.6 110.3 17.4 63.2 0.131
(JIS Z 2201 No. 4) 148 +1.49 +0.95| +9.46 +0.003
H shape 46.3 %3 | 235 | ]
(JIS Z 2201 No. 1A} +2.5 +0.58 +1.7
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Tahle 2 Test results

Clamping fnrce‘
Specimen B st v“*‘ Slipf load {01&'-:]““(‘3
R RRE Y B (v
X716 |1961094] 48 2.8 154.0
2 206|144 70 74.6 151.2
X &1 214|156 7.3  66.8 i152.0
2 207|173 8.4 83.4 151.2
X-9 1 |19.7]|1.21] 6.1 81.2 151.4
2 |206]1.387 6.6 76.6 132.0
X-101 [199}1.83) 9.2 67.0 152.6
2 11881146 7.8 72.6 152 .4
X-111 1195|142 7.3 79.4 155.2
2 119.2|1.54 | 8.0 74.8 150.8
 Total | 200 1.581 7.9 |75.9+5.97%" ) 150.3 4. 6.57""
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