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Model Test on the Optimization of Concave-Shaped Face Development
for Rapid Tunnel-Whole-Face Excavation

f+aY Seung-11 Ryu, 242, Ji-Son Yoon

=02, A5 A9l Member, BAU Engineering Co., LTD
2 olslelal EE28ty 14, Professor, Dept. of Civil Engineering, Inha University

SYNOPSIS : In this paper, there is intended to introduce the new tunnel face shape, that is
concave shaped face, and discusses its effects on the tunnel stabilization. Therefore, a comparative
analysis in which the stability of a concave face was compared to that of a conventional plane face
on the basis of displacement patterns in the tunnel face was conducted using a model test. In order
to check and confirm displacement patterns on the concave face according to the radius of
curvature as well as those around the face according to lateral pressure coefficient(k), two
experimental concave models, produced at a scale of 1:2 and 1:5(tunnel radius), of the forefront of
the curved area extended from plane face was built and tested.

Key words : concave shaped face, plane face, lateral pressure coefficient(k), displacement
pattern, 3D mdel test
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19 1. Longitudinal view of a plane face and concave faces
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19 2. Schematic diagram of the damage in the tunnel by the plastic pressure
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19 3. Schematic diagram of the damage in the tunnel by the loosening pressure
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19 5. Schematic diagram of the damage in the tunnel by the declinating pressure
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1% 6. Photograph and Schematic diagram of triaxial compression test apparatus
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1% 7. Photograph of the model

N

Zzke] el sel We Fusbgel Aupsiga AeAstel gEe Adudel gEol U WEE

3% 1. Max. face movement rations of the concave faces to the plane face

PLANE CON-0.5D CON-0.2D
K=0.5 100% 207% 117%
K=1.0 100% 104% 72%
K=1.5 100% 91% 76%
K=2.0 100% 96% 72%
K=2.5 100% 99% 74%
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3% 2. Roof settlements rations of the concave faces to the plane face

PLANE CON-0.5D CON-0.2D
K=0.5 100% 139% 122%
K=1.0 100% 124% 107%
K=1.5 100% 259% 142%
K=2.0 100% 195% 132%
K=2.5 100% 67% 90%
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