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Experimental study on behavior of the existing tunnel due to
adjacent slope excavation in a jointed rock mass

Jin-Wook Lee, Sang-Duk Lee

Abstract When a rock slope is excavated adjacent to a existing tunnel, the behavior of the existing tunnel in the jointed
rock masses is greatly influenced by the joint conditions and slope status. In this study, the effects of joint dip and
slope angle close to a tunnel are investigated through a large scale model using a biaxial test equipment (3.1 m x 3.1 m
x 0.50 m (width x height x length)). The jointed rock masses were built by concrete blocks. The diameter of the modeled
tunnel is 0.6 m and the dip angles of joint vary in the range of 0-90°. In addition, the excavated slope angle varies
within 30~90°. Deformational behaviors of the tunnel were analyzed in consideration of joint dip and slope angle. With
increase of the joint dip and slope angle, the magnitude of tunnel distortion and the moment of tunnel lining were
increased. Rock mass displacement in horizontal was also dependent on the joint dip and the excavated slope angle,
which indicated the optimal slope reinforcement for a specific rock mass conditions.

Keywords: Joint dip, adjacent slope excavation, jointed rock mass, large scale model test, tunnel behavior
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