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Study of reasonable support parameters for open-cut tunnel floor with
shallow burial depth and abundant groundwater on seaside
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Abstract: Geotechnical engineers attach great importance to the uplift problem in design and construction of the deep foundation on
the seaside. It is very important to know upheaval of foundation and deformation of support structure due to uplift pile before deep
excavation, which can save the project cost and ensure the safety of construction. This case study how to deal with the excavation of
open-cut section of Gongbei tunnel. The hard contact model of uplift pile and soil is established. And the simulated results are in
good accordance with simulation of the uplift pile. Use the range analysis method to study the effect rule of deformation and stress of
the whole support structure caused by the change of the length and diameter of pile. The results are obtained as follows: By
increasing the pile length can be more effective to reduce the surface settlement; the larger the pile diameter is, the smaller the
deformation of retaining wall is; Increasing the length and diameter of pile can control the upheaval of foundation effectively.
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Fig.1 Finite element model for verification of
friction model of uplift pile
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Table.1 Calculation parameters
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Fig.4 Arrangement of supporting system
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Table 2 The mechanical parameters of soils for simulation
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. /(KN/m’) /MPa v c/kPa o /(C)
e 16.0 12 0.35 20 14
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Table 3 Calculation schemes
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BiK/m 14 14 14 17 17 17 20 20 20
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Fig.9 Calculated settlements on C-D line of different
lengths and diameters of uplift pile
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Table 4 The maximum of calculated settlements of
different lengths and diameters of uplift pile
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Y /m /m /mm /%
1 14.00 1.0 4.51
2 14.00 1.2 4.40 2
3 14.00 1.4 4.32 4
4 17.00 1.0 4.31 4
5 17.00 1.2 4.17 8
6 17.00 1.4 4.05 10
7 20.00 1.0 4.04 10
8 20.00 1.2 3.85 15
9 20.00 1.4 3.56 21
ki 441 4.29
k> 4.18 4.14
k3 3.82 3.98
r 0.59 0.31
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Fig.10 Calculated upheaval of Gongbei tunnel of different
lengths and diameters of uplift pile

®S5 HRRTEEREAEER
Table S Calculating results of calculated, upheaval of uplift pile

T N N SN N
/m /m /cm /%
1 14 1.0 11.77
2 14 12 1143 3
3 14 1.4 11.30 4
4 17 1.0 11.46 3
5 17 12 1122 5
6 17 1.4 10.66 9
7 20 1.0 11.13 5
8 20 1.2 10.76 9
9 20 1.4 10.16 14
ki 11.50 1145
k> 11.11 11.14
ks 10.68 10.71
r 0.82 0.74
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Fig.12 Variation of horizontal deformation with burial
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Table 6 Calculated results of horizontal deformation

of diaphragm wall
Iy gl P& Wtz KAV A 4t
AMT m /m /mm 1%
1 14 1.0 33
2 14 12 29 12
3 14 14 28 15
4 17 1.0 32 3
5 17 12 29 12
6 17 1.4 27 18
7 20 1.0 31 6
8 20 12 28 15
9 20 1.4 26 21
ki 30 32
ky 29 29
ks 28 27
r 2 5
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