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Effect of Horizontal Distance of Tunnel on the Subsidence
of the Surface Building

Dr. Moataz A. Al-Obaydi , Assist. Professor Ali A. Hussien, M.Sc. Student
Civil Engineering Department — College of Engineering - Mosul University

Abstract

In urban areas, tunneling may induce ground movements which distort and damage
overlying buildings and services founded on different geological formations. The objective of
this study is to examine the effect of horizontal distance between the center of tunnel and the
surface buildings. The study has been achieved using 3D-FEM with the aid of PLAXIS 3D
Tunnel code. The parametric studies including the horizontal distance between center line of
tunnel and the center of loaded area by taking five different distances that as ratios of distance
to tunnel diameter (X/D= 0, 1, 3, 7 and 10). Three different geological formations have been
selected that clay, sand and rock. In addition, three type of surface loadings have been adopted
that greenfield, uniform pressure and piles. The results show that the surface subsidence
decreasing with the increasing in the horizontal distance between the centerline of tunnel and
the center of surface load. The maximum subsidence occurs when the center of tunnel sited
under the edge of building (uniform pressure or piles), i.e. when (X/D=1). Then, the effect of
tunnel vanished when it is at a distance of (3xD) from the building. The greatest effect of the
distance observed in case of pile group in sandy soil by increasing of (52%) in settlement over
the unloaded one. The subsidence being uniform when the centerline of tunnel coincides with
the center of building (X/D=0), while a differential subsidence has been obtained when the
distance increases, i.e. X/D > 0.
Keywords: Tunnel, Settlement, PLAXIS, Finite Element
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Settlement values (mm) at Mid plane (Z=50m)
X/D Cross Distance (m)
100 120 140 150 160 180 200
0 0 18 121 132 113 21 0
1 1 46 201 120 45 0.5 0
3 35 107 45 22 8 0 0
7 1 0 0 1 1 0 0
10 0 0 1 0 0 0
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Settlement values (mm) at Mid plane (Z=50m)
X/D Cross Distance (m)
100 120 140 150 160 180 200
0 0 0.3 0.7 1.12 0.7 0 0
1 0.05 0.5 1.3 0.39 0.1 0 0
3 0.05 0.386 0.1 0.035 0 0 0
7 0.13 0.126 0.1 0.1 0 0 0
10 0 0 0 0 0 0 0
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