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Table 1 Mechanical parameters of each soil layer of Pazhou station

R/ RN WNEEEM/  AIERE/ g/

+ 2 NER /=4

(ge+cm™?) kPa (@) MPa m

AL E 2 2.6 500 40 2 780 0.294 23.4
s L2 2.5 250 30 850 0.291 20.0
[y R = = 2.1 40 25 100 0. 280 18.6
B2 2.0 17 10 22 0.253 4.7
Bkt )2 2.0 24 12 15 0.312 5.7
w2 1.9 0 26 20 0.233 6.5
U = 1.6 9 4 4 0.393 7.8
A2 2.0 12 15 3 0.261 3.3
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Fig. 1 3D calculation model of the foundation pit
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Fig. 2 Support structure model
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Table 2 Basic parameters of supporting materials

KA IR F /mm P A
RS . HER/ 24
B/m (A R fit/GPa

W —24.9 800 20 206 0. 300
—17.9 1200 1000
W 17
} —9.7 1200 900 32 0.167
TR+
—1.5 1000 800
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R TR S B 4 1 T it T A B0, R B 42
Bl LB NS, B 1B RS 4 BMIF
EEMIR A 2.0.8.2.8.2 F1 7.0 m, 7E4F 2 T4
ZEZIEM L IEJZ IR M E 50 om AR ZR I, KR

LTI 3,
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Table 3 Simulated operating conditions

TH it T 7 %
1 MR E LT 2.0 m BF Ll 25 1 38 S0 8
2 MR BT 10,2 m i H S5 2 3 4%
3 MR E WA LT 18,4 m WSS 3 18 3245
4 THE R LT 25,4 m WF 855 1 38 50 32 4%
5 42 20N I P AT R AtE T
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258 UG 3 G0 R A B0 B £ % = PR A% T
L L0 ] R A B TR i AN 3~4 B

i F/m
I 1.576 9x10™"

1.500 0x10™
1.250 0x10™
1.000 0x10™
7.500 0x107
| 5.000 0x107
2.500 0x107
0.000 0x10'
-2.000 0x10>
-2.500 0x10
-3.000 0x10
-3.253 8x107

B3 AnRABRLAhGEGESTH
Fig. 3 Vertical displacement nephogram of
soil around the foundation pit
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Fig. 4 Surface settlement curves under

different operating conditions
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Fig. 5 Horizontal displacement nephogram

of the foundation pit
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Fig. 6 Horizontal displacement curves of diaphragm

wall under different operating conditions
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Fig. 7 Horizontal displacement curves of diaphragm
wall at different embedded depths
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Fig. 8 Surface settlement curves at different

embedded depths
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Fig. 9 Maximum horizontal displacement of
each operating condition under different

thickness of diaphragm wall
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Fig. 10 Surface maximal settlement of each

operating condition under different

thickness of diaphragm wall
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Table 4 Support schemes
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Fig. 11 Maximal horizontal displacement of diaphragm
wall of each operating condition under

different support schemes
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Fig. 12 Surface maximal settlement of each operating

condition under different support schemes
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Table 5 Comparison of parameters of the support

structures before and after optimization
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Fig. 13 Surface settlement curves of support

structures before and after optimization
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Fig. 14 Horizontal displacement curves of diaphragm

wall before and after optimization
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Deformation evolution law and optimization design of huge
deep foundation pit excavation

HE Zhongming', WANG Panpan', WANG Lijun?®,
ZHANG Yao*, CHEN Yongchao'

(1. School of Traffic and Transportation Engineering. Changsha University of Science & Technology, Changsha
410114, China; 2. Guangzhou Metro Group Co. , Ltd. , Guangzhou 510380, China)

Abstract: [Purposes] The paper aims to study the deformation evolution law of the excavation of huge deep
foundation pits in complex environments and optimize the design of support structures. [ Methods ] Based on the
foundation pit engineering of Guangzhou Metro Line 11, the variation laws of the horizontal displacement of
support structures and the surface settlement of the surrounding soil were studied by using the finite-difference
software FLAC’® in the foundation pit excavation project. By analyzing the influence of the embedded depth,
the thickness of the diaphragm wall, and the number of layers of support structure on the deformation of the
foundation pit, the support structure of the foundation pit was optimized. The support effect before and after
the optimization of the support structure was compared and analyzed. [Findings | Under different operating con-
ditions, the surface settlement of the surrounding soil first increases and then decreases, and the largest settle-
ment occurs at the position of 15.0 m from the edge of the foundation pit; Under different embedded depths,
the variation trends of the horizontal displacement of diaphragm wall and the surface settlement of surrounding
soil are basically the same; The change of the thickness of diaphragm wall has no obvious effect on its horizon-
tal displacement and surface settlement; The increase of the number of support layers can significantly reduce
the horizontal displacement of the support structure and the maximal settlement of the surrounding soil. After
the optimization of support structures, the maximal settlement of the surrounding soil is reduced by 23. 88%,
and the maximal horizontal displacement of diaphragm wall is reduced by 19. 19%. [ Conclusions] In the design
of the same type of foundation pit, attention should be paid to the selection of the number of support layers.
The thickness of support structure can be appropriately reduced if necessary.

Key words: deep foundation pit excavation; numerical simulation; evolution law; optimization design
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