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Numerical simulation analysis of jet grouting effect of
deep excavation bottom
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(China Railway Engineering Consulting Group Co. LTD, Beijing 100055, P. R. China)

Abstract; Jet grouting technology is widely employed as a reinforcement of excavation base in soft soil area.
In this study, based on the monitoring data, numerical analysis of a railway station is carried out using
PLAXIS 2D software. Firstly, comparison between the reinforced and unreinforced excavation cases is
evaluated based on the analysis of deformation, bending moment of diaphragm wall and ground settlement.
The results show that the lateral deformation of diaphragm wall and the ground settlement can be
effectively reduced by basal grouting reinforcement in soft soil. Then four parameters, namely, the
thickness of reinforcement zone, the penetration depth, the stiffness of diaphragm wall and the thickness of
soft soil layer, are analyzed and discussed. The reasonable thickness of reinforcement zone and depth of
diaphragm wall, and the sensitivity of deformation to the stiffness of diaphragm wall and the thickness of
soft soil layer are also investigated.
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Fig.1 Profiles of soil and retaining systems (half of the structure)
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Table 1 Physical and mechanical parameters of soil layer
v/ ) .
+ )2 ) c./kPa E;o/kPa Exf/kPa Erf /kPa Erf /kPa m G /kPa Yo7 o/ )
(kN * m~—3)
Je I+ 19 5 250 33 000 33 000 99 000 0.8 130 000 0.000 2 30
v+ 19 7 500 23 000 23 000 69 000 0.8 67 000 0.000 2 35
okl - 16 44 7 950 7 950 7 950 23 850 1 30 000 0.000 2 23
e R 20 150 90 000 107 000 107 000 321 000 0.8 380 000 0.000 2 40
LERUIEAY
20 500 300 000 270 000 270 000 810 000 0.8 820 000 0.000 2 45
(SPT>100)
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Table 2 Physical and mechanical parameters ofsupport structure

e W/ E/ | ‘A/ I/
m (10°kN e m™2) (m*>+em ') (m*+m 1)
A 1 2.07 0.019
S 4 2.07 0.019
S 7 2.07 0.019
WS 10 2.07 0.038
S 13 2.07 0.038
LB 16 2.07 0.038
MRS 35 0.28 0.8 0.042 67
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Table 3 Physical and mechanical parameters of soil

reinforced by jet grouting in several projects
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Fig.2 Diagram of the finite element model
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Fig.3 Deflection curve and bending moment of diaphragm wall
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Fig.4 The influence of thickness of jet grouting
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Table 4 The influence of diaphragm wall depth

MERHA HER R 2 B PN ELE SN
WHE/m MBAE/ mm PR/ mm PR/ mm
29 58.75 98.56 43.16
32 54.43 96.88 42.16
35 52.08 91.96 40.39
38 52.1 91.5 10.4
41 52.09 91.57 40.36
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Table 5 The influence of diaphragm wall stiffness

HERTRE/ Mg RO LIS N ELES TN
mm MAME/mm  BEEE/mm PEE/ mm
600 71.69 119.4 52.52
800 52.08 91.96 40.39
1000 39.75 74.14 32.06
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Fig.5 The effect of diaphragm wall with different marine clay thickness
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