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Development of High Strength and High Toughness Face Bolt
Goro Iwata, Hideo Kinashi, Satoshi Ito, Koji Hata

Long face bolts are frequently used as the reinforcement of tunnel face. The bolts, made by GFRP
pipe or steel pipe, are popularly used. However, tensile strength of screw joints of GFRP pipe and
bond strength of steel pipe are low and the strength of the bolt is inevitably reduced as a result.
Therefore, Takahashi etc. had newly developed a high-strength face bolt which have about 400kN
tensile strength and 300kN/m bond strength. Then we found that more than 400kN tensile force can
act on the face bolt under severe condition, so we conducted further improvement. In this report, the
method of reinforcement of the new stedl face bolt is described with results of tensile strength test.
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