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Three-dimensional numerical analysis of deformation and mechanical
behavior of deep excavations adjacent to river
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Abstract: A three-dimensional numerical simulation based on FLAC3D is carried out to investigate the deformation and
mechanical behavior of a deep excavation project adjacent to Huangpu River in Shanghai soft soil deposits, in which the
impacts of zoned excavation, installation of partition wall, inside spaced strip and peripheral ground reclamation, and variation
of outside tide level are considered and the comparison with in-situ monitoring data is conducted. The predicted lateral
displacement of the retaining wall agrees well with the monitored value, consequently, the reliability of the numerical model is
verified. The study shows that it is advantageous to the global stability of the retaining and propping structures with symmetric
loading condition under the mean tidal level. The effect of the partition wall on deformation control of the retaining wall is not
distinct; nevertheless, the influence of variation of tidal level on the lateral displacement of the top of the retaining wall is
conspicuous, resulting in change of compression and tension state of the first level strut. Therefore, cast-in-place reinforced
concrete beam is recommended for the first level strut to ensure effective connection between the strut and the retaining wall.
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Fig. 1 Plan view of excavation and surroundings
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Table 1 Physical and mechanical parameters of soil strata

=R Y Ei02 ¢ ® y) P
“  /m  /AKN'm?) /MPa /kPa /(°)

@  3.96 18.0 300 10 12 0.08 0.008
@0 725 19.1 7.50 7 28 0.1 0.011
@ 725 17.2 228 15 125 0.14 0.014
®1 5.70 18.2 428 15 175 0.12 0.012
®  4.40 19.6 6.95 47 15 0.08 0.008
@1 7.70 19.1 11.56 8 33 0.07 0.007
@2 — 19.3 14.38 8 35 0.05 0.005
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Fig. 2 Mesh of numerical model
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Table 2 Main calculation steps of excavation construction
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Fig. 3 Lateral displacement contours of retaining wall
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Fig. 4 Lateral displacement curves of retaining wall
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Fig. 5 Influence of partition wall on lateral displacement of
retaining wall

FYUHZRYUR 3 BV (ZC1.ZC2 f ZC3)
B RIE S350 4308, 7115, 3000 kN, 25 1 i # B
DA C X SHEH SRR T A DRI D XS4 /)5 3
S HER S 2 WK IS 1K, (HSCHE ST
B3 o3 AN $45] 5 5 3 TESCHE A DRI D XS4 )
KT B XA C X3 )
3.2 BURANEXETTR R SAEH N 895200

GO i J5 T2 2 DR A X IR
v s R B [ A7 B L 6 s o BA B X R4,
T iy g s s K R S22 2 41.5 mm, B s
s KM A SN 315 mm, BN S SR KR T R
% 24.1%. AL, ACTTRER T HIGT A B A2 i 25 il
00 I X 7 ) B e R 9 e AR T S AT 0

or O imE
SuRAmIE

& &

BFAKPALE /mm
8

[y
(=4
T

A B c D
K

6 HURANE XS E P55 M e L 78 R F2 A
Fig. 6 Influence of ground reclamation on lateral displacement of
retaining wall
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Fig. 7 Influence of ground reclamation on axial force of strut
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Fig. 8 Influence of tide on lateral displacement of retaining wall
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