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Effect and influencing factors of the grouting on the
horizontal deformation control

CHENG Xuesong®® . GAO Jie® . PAN Jun® ., BAI Rubing® ., ZHENG Gang®'®

(a. Ministry of Education Key Laboratory of Coast Civil Structures and Safety;
b. College of Civil Engineering, Tianjin University, Tianjin 300072, P. R. China)

Abstract: Grouting method has been widely used as a measure to compensate the ground settlement.
Current research mainly focuses on the principle of grouting and the recovery of the settlement. However,
the influence of soil parameters and injection parameters on the horizontal displacement of tunnel has not
been systematically studied. Therefore, based on a field grouting test of a project in Tianjin, this paper
used strain method to simulate the grouting process, and studied the influence of soil conditions, grouting
amount, grouting distance, grouting length and grouting depth range on the horizontal deformation of soil.
The results show that the maximum horizontal displacement of soil caused by grouting is located near the
top of the grouted zone. Soil strength and stiffness have little influence on grouting effect, which indicates

that the applicability of grouting to control horizontal displacement is wide. The horizontal displacement of
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soil near the grouting point increases rapidly with the increase of grouting amount and slowly when it is far

from the grouting point. and the horizontal displacement of soil decreases rapidly with the increase of

grouting distance. Therefore, the distance between the grouting point and the correcting object should be

shortened. When the grouting length is small, the influence range of grouting is concentrated and the

maximum displacement of soil is large. On the contrary, the influence of grouting is relatively dispersed

and uniform. The grouting length should be selected according to the distance of grouting and the range of

depth of correcting object to maximize the effect of grouting correction.

Keywords: grouting method; soil parameters; injection parameters; horizontal displacement
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Fig.1 Layout diagram of grouting holes and monitoring points
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Table 1 Physical and mechanical parameters of soils
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O FeI A 8.4 18. 10 5. 00 9. 00 4,85 3.73 26. 89 105. 30 0. 89
©, BT R+ 3.8 19. 01 14.15 16. 15 1. 95 4.27 35. 06 139. 21 0. 87
©, R 2.3 19.18 15. 37 18. 90 4.71 5.10 47.31 160. 85 0. 84
@ BT RS+ 1.8 19. 83 17. 39 16. 14 5. 06 4,47 39. 87 156. 50 0.73
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®: - 3.2 20. 23 10. 09 30. 19 5.78 8. 11 30. 33 120. 40 0. 64
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Fig. 2 Finite element model of grouting simulation
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Fig.3 Comparison of the measured horizontal displacements

in soil after grouting with the finite element calculation results
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horizontal distance after grouting under different soil stiffness
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section when the grouting distance is 3 m
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Table 4 Depth of maximum displacement under

different grouting lengths

R /m® GER AR /m® ERKE/m R A/ m

1.5 3 3 14.5
1.5 3 5 15.0
1.5 3 7 15.3
1.5 9 3 12.8
1.5 9 5 13.9
1.5 9 7 14. 4
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Table 5 Maximum horizontal soil displacement under

different grouting lengths

HEHIE/m  ERKE/m KPS d KA/ mm
3 3 7.3
3 5 5.7
3 7 4.5
6 3 2.2
6 5 1.9
6 7 1.7
9 3 L1
9 5 Lo
9 7 0.9
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Table 6 Maximum horizontal soil displacement under

different grouting depths

TR I T A KRS
TRIEER/m A /m I KAH/mm
14 14.47 7.7
16 16. 40 7.5
18 18. 35 7.4
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Table 7 Depth of maximum displacement under different

grouting depths

IR /m ESR R TR /m IRAEE A/ m
3 14 14.47
3 16 16. 40
3 18 18. 35
6 14 13.91
6 16 15.97
6 18 18.02
9 14 13. 46
9 16 15. 47
9 18 17. 87
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Fig. 18 Soil displacement distribution along horizontal

direction under different grouting depths
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