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ANALYSIS OF HEAVING BEHAVIOR IN SAKAZUKIYAMA ROAD TUNNEL
UNDER USE

Yuzo OKUI, Takahisa TSURUHARA, Hiroyuki OTA, Satoru SAKUMA
and Chikara NAKATA

At August 13, 2008, there occurred a sudden and huge heaving of the road surface at the center of the
tunnel, and the transportation of this tunnel was difficult.

We investigated road surface leveling, convergence and stress of lining, and evaluated the property of
rock material around the tunnel. From the results of investigation, it settled after shrinking by about
170mm and lining compressive stress was 12MPa and invert concrete was damaged with open cracks. In
order to turn out above phenomena, we calculated deformation and lining stress using FLAC with several
conditions which represent the behavior. Consequently, we conclude the following result of this study.

a) The damage of the invert is caused by hygroscopic swelling pressure of the surrounding rock.

b) Large displacement of the lining and invert heave was occurred after the destruction of invert.

c) It is assumed that the cause of the above deformation of the tunnel is stress-relief with squeezing after
swelling.

d) It is possible to represent quantitatively using elastic-perfect-plastic model that considered the swelling
pressure and the reduction of shear strength around the tunnel.
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