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Optimization Analysis of MJS Reinforcement Scheme for Cross Operation Shield Tunnel on Deep Foundation Pit
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Abstract: In order to determine the vertical uplift and horizontal deformation laws of a shield tunnel construction on a deep
foundation pit, a cross section tunnel project on a deep foundation pit was taken as the research object. The finite element
analysis method was used to study the deformation laws of the tunnel under different base reinforcement areas, reinforcement
depths, and reinforcement methods. The results show that the use of MJS base reinforcement method in silty strata can
effectively control the uplift and horizontal deformation of tunnels, and reduce the relative deformation of tunnel sections; The
uplift deformation of the tunnel decreases with the increase of the base reinforcement area, and full bottom reinforcement
measures should be taken to control the deformation of the tunnel structure; As the depth of foundation reinforcement increases,

the uplift deformation of the tunnel decreases. After the depth of foundation reinforcement exceeds a certain limit, increasing the
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reinforcement depth weakens the effect of reducing uplift deformation; The portal reinforcement system formed by the

reinforcement of the strata and foundation on both sides of the tunnel has significant advantages in controlling the deformation of

the tunnel structure. The horizontal deformation and uplift deformation of the tunnel decrease with the increase of the

reinforcement width on both sides, and the optimal reinforcement width on both sides is 2m. The research results can be used as

a reference for similar projects.
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Tablel Soil physics parameter

W2 R/ BN PSS 4Rk

(kN/m?) /kPa 7 (°) /MPa
Fe+ 18.2 3.2 18.6 5.1
¥ RE+ 18.8 18.4 16.5 3.6
SIA 17.2 18.1 13.2 1.8
MR 18.6 33.4 16.5 4.7
e 1 17.8 25.1 27.2 1.8
it 19.2 31.2 76.5 6.5
MJS Jiin & A 20.0 200. 0 30.0 65.0
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Z R EHET R 1 m i P 2R A MJS T3k it AT
SEHFEE, 0 E A 28 d JG I BR T B RS N T
1.0 MPa, 4t T4 5 X B3 il e SR, MIS %
TR R 2 m, BEMEEE A 1.6 m, MJS TEHARSH
&2,

£2 MJS TERARSH

Table 2 MJS construction method technical parameters

HRIES  mREN e IR I PRI
/MPa / MPa / (Nm*/min) 7/ (L/min) / (min/m)
40 1.0 1.2~2.0 90 ~ 120 40
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Fig. 1 Schematic diagram of tunnel cross — section

monitoring point layout
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Table 3 Simulation of excavation steps for foundation pit
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Fig. 4 Tunnel horizontal deformation cloud map
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Fig. 5 Comparison between tunnel uplift calculation
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Fig. 6 The influence of different reinforcement
areas on tunnel uplift deformation
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Fig. 7 Deformation curves of tunnel bulges with

different base reinforcement depths
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Fig. 8 Maximum uplift deformation curve of tunnel with

different reinforcement areas and depths
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