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Abstract [ Objective]| The construction of a new shield-tun-
neling tunnel under-passing the existing tunnel can induce the
latter’s settlement and deformation. Therefore, it is necessary
to study the impact of construction factors on the settlement of
the existing tunnel during the shield under-passing process.
[ Method ] Taking the project of Guangzhou Metro Line 22 un-
der-passing Line 3 as an example, multiple groups of numerical
model are established based on Midas/GTS NX software. The
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influence rules of double-line shield tunneling under-passing on
the existing tunnel settlement under the influence of two con-
struction factors, soil chamber pressure and grouting pressure,
are analyzed. Curve fitting is carried out according to the maxi-
mum settlement values of the tunnel corresponding to different
soil chamber pressures and grouting pressures. Based on the
settlement correction formula of the existing tunnel considering
the influence of tunnel burial depth, a prediction formula for
the settlement of the existing tunnel caused by double-line
shield tunneling under-passing is proposed, which is applicable
to Guangzhou area and considering construction factors. [ Re-
sult & Conclusion] Within a reasonable range, the settlement
value of the existing tunnel is negatively correlated with the soil
chamber pressure and the grouting pressure. The settlement fit-
ting curve functions of different soil chamber pressures and
grouting pressures are capable to predict the settlement of the
existing tunnel under the change of multiple construction factor
levels. The lower limit of the soil chamber pressure in the un-
der-passing section is 0. 236 MPa, and that of the grouting
pressure is 0. 267 MPa. During the shield tunneling closely un-
der-passing, construction supervision and protection should be
strengthened. Appropriate grouting pressure and soil chamber
pressure can reduce the disturbance impact on the existing tun-
nel.

Key words metro; shield tunneling under-passing; existing

tunnel settlement; construction factors
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Fig.1 Schematic diagram of the under-passing tunnel and
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Fig.2 Schematic diagram of the numerical calculation

model grid
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Fig.5 Arch bottom vertical displacement curves of the exist-

ing left line tunnel under six working conditions
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Fig.6 Comparison of the arch bottom vertical displacements

of the existing tunnel under different methods
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Arch bottom vertical displacement curves of the
existing left line tunnel under different soil chamber

pressures
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Fig.8 Fitting curve of the maximum settlement values of the
existing left line tunnel arch bottom under four soil

chamber pressures
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