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Optimal design of a large deep excavation
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Abstract: Based on a typical case, the optimal design for the collapsed excavations is performed. The principle of the optimal
design is that the displacement is controlled according to the modulus of soil, while the soil pressure is controlled according to
the cohesion and friction of soil. Based on this principle, the problem that the soil pressure inside and outside the pit are unequal
after backfilling is addressed. Moreover, the typical sections of the pit are calculated by the software for supporting structures of

deep excavations. The calculated results are compared with those by the traditional methods and the finite element method,

which proves the reliability of the optimal design. The proposed method will give guidance for other similar projects.
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Fig. 1 Schematic diagram of circumstances around excavation
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Table 1 Main suggested parameters of soils
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Table 2 Statistical data of SPT of soil layers
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Fig. 2 Typical geological sections of south and north sides of

excavation

2 fILHtE
B e T s AR R, AL



B %M, SF OB BT 337

FOFVFRL DO BATIA A A

+0.000=9.800 BT AT BUE AR £19.650
= -— S

5000

1300} 4300
#
|l
5
b
*

RoF 847 mm
RN m

3 RRITEGIFRIEE
Fig. 3 Original design section of excavation
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Fig. 4 Schematic diagram of diffusion of foundation loads
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Table 3 Parameters for computation
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Fig. 5 Computation section of south side
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Fig. 6 Envelope diagrams of moment and shear force (south side)
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Fig. 7 Envelope diagrams of displacement (south side)
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Fig. 8 Computation section of north side
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Fig. 9 Envelope diagrams of moment and shear force (north side)
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Fig. 10 Envelope diagrams of displacement (north side)
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Table 4 Unbalanced axial forces of south and north sections
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Fig. 11 Envelope diagrams of moment and shear force
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Fig. 12 Envelope diagrams of displacement
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Fig. 13 Envelope diagrams of internal force and displacement
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Fig. 16 Local model of piles and bracings
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Fig. 17 Horizontal displacement after excavation to pit bottom
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Fig. 18 Axial forces of bracings after excavation to pit bottom
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Fig. 19 Moment of piles after excavation to pit bottom
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Table 5 Results of south and north sections by FEM
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Table 6 Results by different methods
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