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Design on the Face Reinforcement using Long Span FRP Bolts for the Large Box Traction Project
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Injection method is not suitable for the large box traction project at Kami-Nopporo Station, because the

soil of application site consist of clay and so on. Under such geological condition, a large deformation

may occur due to the application of injection. However, reinforcement should be necessary to be

maintained a stability of excavated face during large box traction. Considering these conditions and

difficulties we have designed and applied the excavated face reinforcement using long span FRP bolts.

This paper describes its design philosophy.
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