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Table 1 Parameters of soils and supporting structures for calculation
v/ E/ ¢l / ! . . k, /1 EI'/ EA |
(KN*m™@) MPa  kPa ) v A © (m-d') (KN+m) (KNem") Rinver
18.1 10 10 20 0.3 — — 0.1 — — 0.70
18.3 — — — — 0.051  4.8x107*  2.0x107°  4.0x107* — — 0.50
17.5 — — — — 0.059 5.0x107° 2.4x107° 3.0x107? — — 0.50
18.0 — — — — 0.056  5.1x107 2.2x107°  1.0x107? — — 0.50
20.1 40 1 32 0.3 1.2 — — 0.67
— — — — — — — — — 2.0x10’ -
— — — — — — — — — 2.0x10°  —

— — 1.5x10°  1.8x107 —
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Table 2 Calculation steps in design condition
/d
1 1
2 2 m 2
3 Sm 1
4 5
5 6 m 5
6 1 3m 1
7 10
8 N 10 m 6
9 2 3m 1
10 15
11 14 m 8
12 3 3m 1
13 15
14 20 m 8
15 4 3m 1
16 15
17 30
18 30
2 m 2 d.
S5m 1d;
5d;
6 m 5d.
3m 1d;
10 d;
10 m 6 d.
3m 1d;
15 d;
14 m 8 do
3m 1 d;
15 d;
20 m 8 d.
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15 30 30 d.
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3 o
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2
Fig.2 Horizontal displacement of diaphragm wall
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Fig.3 Variation of maximum
horizontal displacement of

diaphragm wall over time
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Fig.4 Curves of ground settlement
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Fig.5 Cumulative curves of maximum surface subsidence
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Fig.6 Upheave deformation of pit bottom
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7
Fig.7 Variations of bending moment and shear force of

diaphragm wall in different working conditions
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Fig.8 Variations of axial force of steel flying shores
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Analysis of Deformation of Deep Excavation in Soft Clay
Based on Time-effect Theory
HUANG Jue-hao' > CHEN Jian' > KE Wen-hui® HUANG Xiang-guo’

( 1.State Key Laboratory of Geomechanics and Geotechanical Engineering Institute of Rock and Soil Mechanics
Chinese Academy of Sciences Wuhan 430071 China; 2.University of Chinese Academy of Sciences Beijing
100049 China; 3.Wuhan Municipal Construction Group Co. Ltd. Wuhan 430023 China)

Abstract: Time-effect exists in the process of deep excavation due to the creep property of soft soil.In this article

the excavation process of a deep excavation in Ningbo city is simulated using SSC model and finite element software
PLAXIS and the deformation characteristics of retaining structures and deep excavation are analyzed.Results re—
vealed that the horizontal displacement of diaphragm wall ground settlement and inner force of retaining structure
increase with the increasing of construction time; while the rheological effect of foundation upheaval is not obvious.
Secondly the positions of the maximum horizontal displacement of diaphragm wall correspondingto various construc—
tion stages shift towards the deep with the increasing of excavation depth. However the maximum ground settlement
at different construction stages almost happens about 10m away from the pit wall. On this basis an equation is es—
tablished between cumulative maximum ground settlement and cumulative construction time.Moreover curves of the
bending moment and shear force of diaphragm wall vs.excavation depth at different construction stages are identical
and display S—shape.Finally support structure simpede the further development of the horizontal displacement of di-
aphragm wall and the ground settlement. The deformation of supporting structures and the sharp change of internal
force could be effectively controlled by applying support in time. The conclusions offer guidance to the construction

of deep excavation in Ningbo city to ensure the safety of construction process.

Key words: soft soil of Ningbo city; numerical simulation; time-effect; deep excavation; creep



