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Influence of lagging distance on ground surface settlement due to mechanized twin

tunneling - 3D numerical simulation
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Abstract

The predictions of ground surface settlement due to
mechanized twin tunneling is necessary for establishing the
suitable countermeasure during excavation. The predictions are
often done by superposition of settlement curves (commonly in
form of Gaussian distribution) from excavation of each individual

tunnel. However, only the distance between two tunnels in

parallel is considered in the current method. The lagging
distance, which has also the effect on ground surface settlement,
has not been taken into account. Thus, this research investigates
the influence of lagging distance on ground surface behavior to
get insight into this behavior and provide a basic understanding
for further improvement of prediction. Series of parametric study
by 3D Finite Element Method (FEM) on the validated prototype
case is conducted. The parameters of the Metropolitan Rapid
Transit Chaloem Ratchamongkhon Line (MRT Blue Line) projects,
e.g. soil profile, tunnel characteristic, are used to model in this
study. In the analyses, the lagging distance (longitudinal direction)
and distance between the two tunnels (transverse direction) are

varied.

Keywords: 3D FEM, Mechanized Twin tunnels, Lagging Distance,

Prediction, Surface Settlement
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EPB Young Poisson’s Unit
il duls Ratio Weight
[E] [v] [v]
(Linear Elastic) (KN/m?) (KN/m?)
Tunnel lining 31x10° 0.20 24
EPB shield 210 x10° 0.28 78
Grouting layer 1x10° 0.30 2%
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Material properties
Table 1 Soil parameters for modeling
Soil layer Made ground Soft clay | Stff clay Sand

Material model MC (HS) MC
E (kPa) 6,000 80,000
£, (kPa) 5,000 60,000
E""'m (kPa) 5,000 60,000
B aPw) 15,000 180,000
Ve (kN/mS) 17 16 18 03
v () 0.32 033 0.33 36
¢, ) 22 22 22 0
C (kN/m) § 5 18
m(-) 1 1
P (cPa) 100 95

= wa @ '3 wa '3
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