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Abstract

Recently, underground road construction is attracting attention because the ground
transportation facilities in the urban area have reached the saturation level and traffic
volume has increased and the air pollution has risen. Construction of underground
roads is not only reduce trafficjam in downtown but also design the city eco-friendly,
so existing roads as well as new roads go underground. It is essential to construct
divergence tunnels that serve as IC (interchage) and JC (Junction) when constructing
underpasses. Therefore, the analysis of the effect of the existing tunnel by the divergence
tunnel should be considered. In this study, numerical analysis is performed to analyze
the effect of existing tunnel on the excavation of the divergence tunnel. The divergence
tunnels were set in 5 cases at 45° intervals in the clockwise direction starting from the
lower part of the existing tunnel. In each case, numerical analyses were carried out by
using the DCM (Displacement Controlled Model) for applying the volume loss of
0.5%, 1.0% and 1.5%. As a result, when the volume loss increased, the effect on
displacement, fracture range, and effect on stability increased as well. In addition, it
was confirmed that the divergence tunnel located directly underneath is the weakest
for the stability, and the case where the divergence tunnel is located diagonally rather
than the vertical and horizontal direction is found to be vulnerable to displacement and
lining destruction.

Keywords: Divergence tunnel, Volume loss, Displacement, Tunnel lining, Stability
analysis
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Table 1. deformation Criteria of existing tunnel (Li and Yuan, 2012)

Case Limit

The maximum settlement and horizontal displacement < 20 mm

The radius of deformation curve along the longitudinal direction of the existing tunnel 2 15,000 m

The slope of deformation curve along the longitudinal direction of the existing tunnel < 1/2500
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Table 2. Physical properties of ground and concrete used for numerical analyses

. Unit weight . Angle of Modulus of . .
Material (kN/m?) Cohesion (kPa) friction (Deg.) | elasticity (kPa) Poisson’s ratio | Model type
h
Weathered 21.0 35.0 320 200,000 0.3 Mohr-coulmb
Rock
Concrete 25.0 - - 27,000,000 0.18 Elastic
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Fig. 13. Thrust force and bending moment relationship based on the location of the divergence tunnel
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Fig. 16. Failure range of the tunnel lining when the divergence tunnel is located at 90°
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