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A Study on the Stress Distribution of Pillar Basement
during Two-arch Tunnel Excavation in Discontinuous Rock Mass

Hong-Moon Kim, Sang-Duk Lee

Abstract Large scale model tests and numerical analyses were performed in order to investigate the stress distribution
on the base of pillar during two-arch tunnel excavation in the regularly jointed rocks. It was observed that the
stress was irregularly distributed on pillar and the angle of discontinuities seriously influenced on the stress
distribution on the pillar base in the discontinuous rock mass. In the numerical analyses results, It was shown that
the stress level of pillar was greatly changed depending on the excavation sequences of two-arch tunnel. It was
also observed that stress distributed eccentrically at the pillar as well as at the base of pillar. It is necessary to
consider this point for the design of two-arch tunnel.

Key words Two-arch tunnel, Pillar, Stress distribution, Discontinuous rock mass
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Fig. 1. Stress in rib pillars between parallel circular tunnels
(Hoek and Brown, 1980).
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(a) Central tunnel excavation
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Fig. 2. Principal stress distribution during tunnel excavation (1/20scaled, Ko=0.5).
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Table 1. Variables and cases of large scale model test.

Cover depth
Classification
1.0D* 2.0D 3.0D
0° A0 1.0D A0 2.0D A0 3.0D
30° A30 1.0D A30 2.0D A30 3.0D
Angle of discontinuity 45° A45 1.0D A45 2.0D A45 3.0D
60° A60 1.0D A60 2.0D A60 3.0D
90° A90 1.0D A90 2.0D A90 3.0D
*D=W/2, W : Tunnel-width, prototype tunnel-width is 24 m, model tunnel width is 1.2 m
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Fig. 3. Layout of cases of model test (a~e), instruments and excavation sequence (f).
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Fig. 4. Loads on pillar, measured values through the model test.
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Fig. 8. Computed figures of vertical stress (case of A45 3D, Ko=0.25).
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