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Impact of contaminated soil treatment on underground tunnel beneath:
a case study

HONG Zi-han, CHEN Jun-hui, BI Shuang-shuang
(Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: The contaminated soil treatment includes several stages, i.e. excavation, soil sampling, contamination check, and
backfilling. The exposure of the excavation takes longer time than conventional foundation excavations. The unloading of
the upper foundation pit will lead to the deformation of the subway tunnel. In this paper, a contaminated soil treatment
project above Hangzhou metro line 4 was taken as an example. Midas GTS finite element software was used to establish a
three-dimensional model for numerical simulation, and construction deformation was predicted. Combined with the
measured data of subway protection monitoring, the influence of contaminated soil treatment excavation on the
underground tunnel was analyzed. The relevant control measures are summarized within the scope of the subway protection
zone, which can be used as a reference for similar projects.
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Fig. 2 Layout plan of the pit division above the subway
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Table 1 Parameters of HS model for the soils

J2%5 Eso/MPa Eod/MPa Euw/MPa Go/MPa  y0.7
1-1 3.0 3.0 15.0 30.0 —
1-2 2.5 2.5 12.5 250  1.5x10*
2-2 4.0 4.0 20.0 40.0  1.5x10*
2-3 7.0 7.0 35.0 70.0  1.5x10*
4-1 22 2.2 11.0 220  1.5x10*
5-2 7.0 7.0 35.0 70.0  1.5x10*
5-3 6.0 6.0 30.0 60.0  1.5x10*
7-2 11.0 11.0 55.0 110.0  1.5x10*
17-1 13.0 13.0 65.0 130.0  1.5x10*
29-al 8.0 8.0 40.0 — —
29-a2  18.0 18.0 90.0 — —

29-a3  50.0 50.0 — — —
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Table 2 Structural material parameters
z%,ﬁﬂ B NIEE EA/ TUENIE El/
7R
KA (KN/m 8 kN) (kN-m?%m 5% kN-m?)

HERyN

L 34.5x106 2.88x10° 0.20

FFFZRER X 35

Hu Bk X i) B i
B4 EGSMEKEERNGIEXRE

Fig. 4 Relative position of the excavation and the subway

tunnel
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Table 3 Predicted deformation of the subway structures
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Fig. 5 Cloud map of total displacement of the soil
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Fig. 8 Settlement at typical section of the subway tunnel along with time since the beginning of contaminated soil treatment
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