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Design of large and deep excavation in underconsolidated soils in reclaimed area
of Shenzhen Airport

MA Chi, LIU Guo-nan
(Shengzhen Research and Design Institute of China Academy of Railway Sciences, Shenzhen 100081, China)

Abstract: The excavation of deep foundation pits in underconsolidated soils has been a problem in the field of geotechnical
engineering. Based on the excavation of rail transport hub of Shenzhen Airport, the excavation difficulties and countermeasures
in soft soils are analyzed piles. The supporting scheme of interlocking anchors, and cables is introduced. The increase law of
consolidation of silt is adopt to estimate its strength. Combine with the stresses of anchors and cables the finite element analysis

is performed. The monitoring results show that the calculated results agree with the measured ones. The safety and rationality of

the supporting design are validated.
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Fig. 1 Plan of excavation of rail transport hub of Shenzhen Airport
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Table 1 Physical and mechanical properties of soils
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Table 2 Strength parameters of silt layer before treatment
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Fig. 2 Sectional drawing of excavation
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Fig. 3 Consolidated silt during excavation
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J14 470 kN, FHEH B HEA 1290 kKN-m.
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Fig. 4 Calculated results of deformation of supporting system of

excavation
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Fig. 5 Computational model for displacement of supporting

system
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Fig. 6 Horizontal displacement of soils after tension of anchors

Horizontal displacements (U)
Exireme U_63.69%x10~m

7 ¥ 1 EERKTENE, BRKFRBRE

Fig. 7 Horizontal displacement of soils after tensions of first row

of anchor cables
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Fig. 8 Horizontal displacement of soils after tension of second

g

row of anchor cables
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Fig. 9 Horizontal displacement of soils after excavation of pit

bottom
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Fig. 10 Measured results of displacement on pile top
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Fig. 11 Measured results of displacment
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Fig. 12 Measured results of anchorage tension
400
350
200l W
£ 250
=
R 200f
B 150t
100 -
50
0 1 1 1 1 1
2009-03-26  2009-06-15 2009-09-23
H3H

13 E—HHRH NDTMWER

Fig. 13 Measured results of tension of first row of anchor cables
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Fig. 14 Measured results of tension secend row of anchor cables
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Fig. 15 Photo of excavation
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