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Influenced zones for deformation of underlying metro tunnels induced by
braced deep excavation in soft strata
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Abstract: Based on the statistics of collected case histories, the finite element method considering small strain behaviors of
soils is adopted to study the influences of excavation on deformation behaviors of underlying metro tunnels in soft silty clay.
Then, through the analysis of deformation isoline of the tunnels, combined with the three-level tunnel deformation control
standards of 20, 10 and 5 mm, the influenced zones for deformation of underlying tunnels are divided. According to the features
of the influenced zones, by defining their determination parameters, a simplified description of the scope of the influenced
zones is realized. The results indicate that the influenced zones of tunnel deformation can be divided into “primary”,
“secondary”, “general” and “weak” influenced zones by adopting the three-level tunnel deformation control standards. The
scope of the influenced zones of underlying tunnels can be simplified as a right trapezoid, the isoline of tunnel deformation can
be simplified as a straight line, and by defining the two coordinates on the straight line: depth coefficient Ni and depth

coefficient N2, the scope of the influenced zones can be quickly determined.
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Fig. 1 Schematic diagram of model sizes for influences of deep
excavation on underlying tunnel
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Table 1 Parameters of HSS model for silty clay!'?

s W HUfE IR = HUfE

1 Y 19.8 kN/m? 9 m 0.8

2 e 0.6 10 Vi 0.2

3 c 14.0 kPa 11 P 100 kPa
4 Iy 25.7° 12 R 0.9

5 v 0 13 K, 0.57

6 EX 7.2 MPa 14 G 99.3MPa
7 ES 5.1 MPa 15 Yo,  0.20x1073
8 E¢ 36.8 MPa
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Fig. 2 Vertical displacements of crown of tunnels below base slab
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Fig. 3 Isoline of vertical displacement of crown of underlying

tunnel
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Fig. 4 Simplified influenced zones corresponding to three-level

control standards of tunnel deformation
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Table 2 Determination parameters of influenced zones for

deformation of underlying tunnel

P H11E 20 mm FH11E 10 mm FEHE 5 mm
Ni N Ni N Ni N
1.00 0.8 1.50 1.70 2.10 2.35
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