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Numerical simulation of grouting effects on horizontal displacement of
adjacent soil

SUN Jiu-chun', XU Si-fa?, WANG Xu-feng?*, WANG Rui', WANG Zhe?, XI Xiao-guang'
(1. Tengda Construction Group Co., Ltd., Shanghai 200120, China;
2. Geotechnical Engineering Institute, Zhejiang University of Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The grouting process of the sleeve valve tube may cause deformation of the surrounding soil. This phenomena
affects the safety of adjacent structures. This paper is based on the measured data of a project in Hangzhou, combined with
PLAXIS finite element software to analyze the influence of grouting on the surrounding soil displacement, and compares
the measured results with the numerical analysis results to verify the validity of the numerical simulation analysis. The
results show that the numerical results and the measured results fit well; the change trend of the horizontal displacement of
the soil is basically the same, and the maximum displacement occurs near the depth of the grouting. The results of this

research have certain reference value and guiding significance for the design and construction of grouting and similar

projects.
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Table | Physical and mechanical indexes of each soil layer
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@ FhFAt 192 4.70x105 5.75%10°3 11.0 28.0 1.10~3.90
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Fig. 1 Numerical simulation grids
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Table 2 Simulation plan of grouting process
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1 100 1.0 ok -2 10.0~9.0
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Fig.2 Nephogram of soil horizontal displacements when
grouting at 9-10 m depth
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Fig. 3 Distribution of soil horizontal displacements along
depth 2 m away from grouting hole
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Fig. 4 Distribution of soil horizontal displacements along
depth 4 m away from grouting hole

HIE] 3 ANE 4 WA, AR AL BEAR 23T 7K
EJr A, #3R 3.0 m PURVE R AR AR TR UK,
R WY H 51 AR I 2T AR A A 1 R P A
RIEAL, B2 Ll — E Vi 9 7 A R



400 MoK 4

2021 £ 10 H

Wi, 4yES¢ BN SOL AT 100 L I, FEJEFL 2m 4t
H) AR B KA R 4353 1.75 mm A1 2.18 mm;  PAJE
KA 4 m AR R RO 5 A N 025 mm Al
0.46 mm, FKITEAHFFERERIFO T, THEEE
B P 2 PR IR A N . MRS RSN 120 LAY,
PEEIRAL 2 m M AR B KA BEAE N 2.75 mm, BEE
KAL 4 m B AR RALFEE A 0.72 mm. LARIK
PR B R K R O AW K, 3% 2 IEAH
Kk,
32 GFRREXMTAKFEAEHIRM

AP BAR T TR BT L AR TR, 7E T
B 3~5 1, X R IREE 4 1 10.0~9.0 m.
4.0~3.0 m i1 7.0~6.0 m &b TARFIAKFALFEREA:
KEMBLEME S s, BHE S H, P
FL 2 m AR SELWRAE: ERIRE
40~3.0m F 7.0~60 m [ KL H K
1.16 mm 1 0.83 mm, JFZKIRE 10~9 m Lk
KA N 1.36 mm, H AR KP A8 i KA AETE S
FIRAER ) b 3BEas N3, X755 G B R R 19
FRFE . ROALEHAMIEIR Z A —8 RSB ERR
FEMIEOLT 3 TR FE Ak AR 7K A% AR X
BOK, TR B REE KA B AL .

Lo [ o VENIRIE 3~4m
—n TESRBE 6~Tm
m—E%ﬁ§9~mm
= JERAL (S
1.2 | 00
R S
g 5 =]
= 08 8 9
& w® 00.0 A
X o .
HZ;:' qtgﬁ oQc -
04 2 WM%%ﬁy
AAAVAA—MMAM @dﬂf WD‘E‘:'EU.;U
h
>o—ofm—omcocn®¢>@©©® Hoomg
0.0
1 1 1 1
0 1 2 3 4 5 6 7 8 9 10
RE/m

Bl 5 AREIERRETEHEKFEARE 2m i)
Fig. 5 Horizontal displacement of soil under different
grouting depth (2 m away from grouting hole)
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Fig. 6 Nephogram of soil horizontal displacements when
grouting at 5-7 m depth
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Fig. 7 Comparison of measured and simulated values of soil
horizontal displacements under different grouting
lengths (2 m away from grouting hole)
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Fig. 8 Comparison of measured and simulated values of soil
horizontal displacements under different grouting
lengths (4 m away from grouting hole)
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