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Abstract

Particle shape is an important factor affecting the strength and deformation characteristics of
soils. The existing researches in this field mainly focus on the influence of particle shape on the
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physical and mechanical properties of soils. In order to explore the influence of particle shape on
the stability of sandy ground after excavation, a series of discrete element models are established
simulating tunnel excavation in ground with different representative particle shape descriptors.
The influences of particle shape on evolutions of ground stress redistribution, ground settlement
and ground-tunnel structure interaction after excavation are comprehensively investigated. The
results show that there exists certain soil arching effect in cohesion less ground after tunnel exca-
vation. The soil arching effect can be manifested from the ground settlement and ground-tunnel
structure interaction. Especially, flat particles are more favorable for the formation of stable
arching structures than squared particles.
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Figure 1. Definition of aspect ratio
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Figure 2. Definition of convexity
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Figure 3. Comparing the calibrated stress-strain curves with experimental ones
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Figure 4. The stratum model after natural deposition
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