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Optimization of earthwork for a super-large deep excavation
based on hardening-soil constitutive model
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Abstract: The first planning excavation of Yujiapu Financial Zone in Binhai New District of Tianjin has an area of about
110000 m?, and the depth of the excavation is commonly 13~14 m. In this excavation, only one level of concrete internal
bracing is applied, so it has high requirements for the control of stability. The prediction of deformation is necessary to
determine the impact of the surrounding environment during the process of excavation. Based on the hardening-soil constitutive
model and the finite element method, the influence of different steps of excavation on the environment is analyzed. The

conclusions show the validity of this optimization and have certain reference value for the relevant excavation projects.
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Fig. 2 Plane and cross section of excavation
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Table 1 Physical and mechanical parameters of soils
- T4 i WIEEEEM iR Z:7% I 4 %R S X - TN
J&/m 7 /(KN'm ) /() c/kPa Wi E/MPa Wi Es=E/MPa  Fifg E,=3Es/MPa
Ozt 3.0 18.0 10.0 5.0 2.0 2.0 6.0
@1 Wt 2.5 17.7 6.0 6.7 2.1 2.1 6.3
®2 i+ 55 18.8 18.6 12.1 5.7 5.7 17.1
@3 et 6.0 17.9 6.7 10.5 3.0 3.0 9.0
®4 i+ 3.0 19.2 18.3 12.2 4.0 4.0 12.0
@FEE 1.8 19.7 15.8 17.2 5.4 5.4 16.2
OFE T 4.7 20.1 18.1 18.8 6.2 6.2 18.6
© 5.0 20.3 29.0 12.0 13.2 13.2 39.6
@2 #itis 13.8 20.3 31.0 9.4 16.7 16.7 50.1
SCAP G R BE A TR BT, SRR LA R E T2
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TR, EFEIBE 5 R PR L k2 ] R e L
TR TTRAUAE - A EAEH . T
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Fig. 4 Different steps for earthwork
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Table 2 Comparison of deformation by different methods on earth work
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U e b ik THZEREIK WEE AT 90.36 WEE AT 126.90
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Fig. 5 Comparison of deformation of retaining structure for
excavation
3.2 NMAIRHIBARN S B BE K BTN E1E R
FERfRE T L5 205 55, ik AR ) U G ]
A3 AT FE GRS TP AR RN A o B % i) L
S = IR B AR T LLR 2 S
s BRI IOHEA [ 45T LS AR FLSUK B 3980,
ARNIIHIIN: @ % NI 45 KRN BEKTT LA

Fig. 6 Comparison of uplifting value of soil at bottom of
excavation
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Fig. 7 Comparison of settlement of soil beside excavation
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Table 3 Modified soil parameters affected by dewatering
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Fig. 8 Variation pattern of £ with depth
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Fig. 9 Comparison of value of deformation for excavation
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Fig. 10 Comparison of deformation of retaining structure for
excavation between monitoring and prediction by FEM
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Table 4 Comparison of deformation for excavation between

monitoring and prediction by FEM
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