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Research on Key Factors of Deformation Control in Long — distance Rectangular

Pipe Jacking Construction with Large Section
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LI Lin', ,

Abstract: In order to explore the influence laws of grouting pressure, frictional resistance, thrust force at the excavation face
and step length on ground surface settlement during the construction of large — section and long — distance rectangular top pipe,
and to optimize the construction parameters. Taking the rectangular top pipe channel project of the Duandian Station of Jinan
Metro Line 4 as the basis, the orthogonal test method was adopted to design the numerical simulation scheme, and the FLAC 3D
finite difference software was used for simulation analysis. The results show that the ground surface monitoring data during the
top pipe construction process are basically consistent with the simulation results; The step length is the most sensitive factor, the
thrust force at the excavation face is an important factor, the grouting pressure is the second, and the frictional resistance has

the least influence; The step length is positively correlated with the ground surface settlement, the thrust force at the excavation
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face and the grouting pressure are negatively correlated with it, and the frictional resistance is negatively correlated before 25 kPa

and positively correlated after 25 kPa; The optimal construction parameters are: step length 1.5 m, thrust force at the

excavation face 200 kPa, grouting pressure 230 kPa and frictional resistance 25 kPa. The research results can provide a

reference for the construction of rectangular top pipe method to excavate the metro entrance and exit channel in the Jin’ an area.
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Fig.1 Layout plan of monitoring point
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Table 1 Basic parameters of the model

e JEEE HERE BUERTE AL RS NS
/m  y/(kN/m*)  E/MPa v o/kPa @/ °
O, &+ 347 16.8 20.0  0.26 28 12
©, BiFEE+  6.00 19.7 25.0  0.33 30 18
©, wEFt 827 19.7 29.5 0.3l 31 18
®, BiEFt  5.84 19.7 39.0  0.26 33 16
©, ¥+ 6.42 19.7 4.0 0.27 33 16
KE 73.0 150 000 0.27
I 25.0 30000  0.20
HEHZE CREEL) 20.0 1 0.20
TR (k) 21.0 200 0.20
T L% 78.5 210 000 0.30
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Fig.2 Three — dimensional numerical model of rectangular
pipe jacking construction
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Fig. 3 Simulation effect diagram of construction process
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Table 2 Four - factor four — level variable Tablele

EES
K- T3 Ry sy B K EHES
(A) /kPa (B) /kPa (C) /m (D) /kPa
1 140 120 1.5 5
2 170 150 3.0 15
3 200 180 4.5 25
4 230 210 6.0 35
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Table 3 Orthogonal test scheme and test results

PR MRS BUET) Tz R MR R R
Gy (A) (B) (€) (D) A (7% / mm
Al 1 1 1 1 10. 956
A2 1 2 2 2 14. 550
A3 1 3 3 3 15.999
A4 1 4 4 4 16. 533
AS 2 1 2 3 14.732
A6 2 2 1 4 10. 118
A7 2 3 4 1 16. 846
A8 2 4 3 2 15. 421
A9 3 1 3 4 16. 444
A10 3 2 4 3 17. 112
All 3 3 1 2 9.124
Al2 3 4 2 1 13.220
Al3 4 1 4 2 17.356
Al4 4 2 3 1 15. 841
Al5 4 3 2 4 13.289
Al6 4 4 1 3 8.072
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Table 4 Range analysis test results

i HHIET) TiHE ) IRLE AN JEERH Sy
(A) (B) (C) (D)

58.039 59. 487 38.270 56. 863

X 57.117 57. 621 55.791 56. 451
' 55. 900 55.258 63. 706 55.915
54.558 53.247 67. 847 56. 384

14.510 14.872 9.567 14.216

N 14.279 14. 405 13.948 14.113
' 13.975 13.815 15.926 13.979
13. 640 13.312 16. 962 14. 096

K 4 4 1 3

R 0. 870 1. 560 7.394 0.237
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Fig. 4 Relation curve between surface
subsidence and excavation step length
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Fig. 5 Relation curve between surface subsidence and
jacking pressure of excavation face
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Fig. 6 Relation curve between surface subsidence and grouting pressure
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Fig.7 Relation curve between surface subsidence and friction resistance
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and numerical calculation
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