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Numerical Analysis and Prediction of Settlement Induced During Shield
Construction Underneath Buildings
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Abstract; The settlement of ground raft foundations caused by shield tunnel construction is studied based
on numerical simulation and multiple regression. A regression model was established and verified by
taking Nanchang Metro Line 4 as an example, considering factors such as excavation diameter, tunnel
depth, foundation-tunnel spacing, foundation roof pressure, soil elastic modulus, etc. The results
indicate that the raft settlement decreases with the increase in spacing, buried depth, and soil modulus
and increases with the increase in excavation diameter and roof pressure. When the spacing is 23m, the
settlement is reduced by 83. 5% compared with the direct undercrossing. The settlement is about 5. 75Smm

when the excavation diameter is 6. 5m. The settlement is reduced by 38.4% when the buried depth

increases from 15m to 21m. When the soil modulus is reduced to 0. 5E, the settlement surges by 73%.

And when the soil modulus is increased to 1. 5F, the settlement is reduced by 28%.
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Fig.1 Stratigraphic section of the interval
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Table 1 Main parameters of shield machine

Ei221 HARESEL
T E A/ mm 6 470
B R HME/mm 6 200
TR/ (remin ") 0~2.5
e/ (mmemin™!) 80
F K HET1 /KN 42 553
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Fig.3 Numerical model
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Table 2 Properties of foundation, shield and lining

JERRE/ v PP/

S8 . (kg'm™) CPa bEL/NA
A 1000 2 500 30 0.2
JEFAL 45 7 700 210 0.3
fo- 1) 250 2 500 37.5 0.2
*®3 LTESH
Table 3 Soil parameters
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Fig.5 Impact study of the effect of foundation depth
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Table 4 Results of regression analysis
Ap i PAE FrifEZE SE ' p
R -21. 965 15. 626 -1.405 6 0.168 4
W EAE (D) -4.936 1 0.781 78 -6.313 9 2.65%1077
BRI (H) 0.803 15 0.263 39 3.049 2 0.004 285 3
FAl iR (B) -0. 187 56 0. 635 96 -0.294 92 0.769 75
SERl-REIEEE (L) 1.083 7 0.23579 4.596 5.13x107°
FERETR (d;) -0. 895 4.837 -0.185 03 0. 854 24
FERHES (P) -0.139 58 0. 025 967 -5.3756 4.75%x107°
MR (E) 0. 000 634 1 0. 000 108 63 5.837 5 1.15x107°
=5 MUESHER
Table 5 Optimized analysis results
It WAEE FrifE2 SE t P
R -26.716 9.954 6 -2.683 8 0.0115 75
BRiE EAE (D) -4.934 0.775 66 -6.361 1 4.41x1077
REIESIIR (H) 0.780 26 0.266 5 2.927 8 0. 006 345 8
FLAH-REE AR (L) 1.075 1 0.2375 4.526 9 8.29x107°
FRES (P) -0.141 53 0. 0260 86 -5.4257 6.34x107°
MR (E) 0. 000 620 77 0. 000 108 19 5.738 2.59x10°°
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