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Abstract [ Objective] Due to the influence of geological
conditions, tunnel burial depth, tunnel diameter, and proper-
ties of the overlying soil layer, the Peck formula exhibits sig-
nificant deviations when applied to the shield tunneling con-
struction in water-bearing sandy soil layers in Nanchang area.
Therefore, a modification of the formula is necessary. [ Meth-
od] Based on the field-measured data from a shield tunneling

construction in a interval on Nanchang Metro Line 3, along
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with other measured data, the tunnel burial depth, tunnel radi-
us, and internal friction angle of the overlying soil 3 primary
factors that affect land subsidence are comprehensively consid-
ered. A calculation formula for land subsidence trough width
applicable to Nanchang Metro shield tunneling in water-bearing
sandy soils is derived. The range of formation loss rate is de-
termined through inverse calculation using Peck formula. A
correction coefficient for maximum subsidence is introduced to
perform linear regression modification of Peck formula. [ Re-
sult & Conclusion] The land subsidence curves predicted by
the modified Peck formula closely match the measured subsid-
ence curves, indicating that the formula can effectively predict
land subsidence caused by metro shield tunneling construction.
Key words urban rail transit; shield tunneling construction;
land subsidence; water-bearing sandy soil layer; Peck formula
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Tab.1 Physical and mechanical parameters of key site soil

layers in shield tunnel interval
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Fig.1 Layout diagram of ground monitoring points
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Tab.2 Statistical distribution of ground loss rates
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JLHE/ % W T /A I B T ) LA %
[0.1,0.2) 1 2
[0.2,0.3) 6 12
[0.3,0.4) 7 14
[0.4,0.5) 13 26
[0.5,0.6) 10 20
[0.6,0.7) 4 8
[0.7,0.8) 6 12
[0.8,0.9) 2 4
[0.9,1.0] 1 2
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calculated usin Peck empirical formula
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Tab.3 Measured subsidence values at three cross-sections

i x/m S(x)/mm In S(x)
-8.0 3.24 1.18

-3.0 5.79 1.76

Wi 1 0 8.01 2.08
3.0 4.11 1.41

8.5 2.99 1.10

-8.0 6.88 1.93

-3.0 8.80 2.17

Wi i 2 0 11.25 2.42
3.0 9.84 2.29

8.5 5.78 1.75

-8.0 6.76 1.91

-3.0 13.49 2.60

T 3 0 16. 64 2.81
3.0 10.57 2.36

8.5 11.54 2.45
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Tab.4 Values of each regression parameter at three

cross-sections
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Fig.3 Comparison results of the measured and fitted
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Tab.5 Distribution of & values

[0.1,0.5) 2 3.6
[0.5,1.0) 4 7.1
[1.0,1.5) 4 7.1
[1.5,2.0) 8 14.3
[2.0,2.5) 24 42.9
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[3.0,3.5) 0 0
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Fig.4 Comparison between modified Peck values and mea-

sured subsidence values at three cross-sections

4.2 {BIEJS Peck AREARRIER THIER Y

AR S B W B 1A A 2019 4R 5 T 4 6
Ay 0 1 8 R B M XY T2 K30, W X TR ) M
AR K, RIAS ST IR IE J5 /) Peck 2%
SAEAS R HER P A M

WE 1 b) frs , R T i —
B 55 A0 3 A4 Bl T W00 D 16T, > DBC22 iy 44 A W 1T
4 %% DBC100 £y 4 J Wi T 5, % DBC244 v 4 1 Wi
6, Wi 4 r3E R 12.0 m, Wrim 5 93K R
13.5 m, Wi1i 6 YHETRN 16.0 m, AS[R]3H G Ky 1 (1)
i TSR AR AN 3R 6 TR o

« 48 -

R K v X [A]

2025 &

6 AN[E)1E R B E A Hh I SK T M
Tab.6 Land measured subsidence values at cross-

sections of different burial depths

. T4 LK/ TS BOKE/ R 6 WU/
mm mm mm

8.0 5.35 4.27 6.73

3.0 8.80 9.18 12.39

0 10.20 12.89 19.12

3.0 9.88 8.34 11.44

8.5 4.94 3.33 5.76
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Fig.5 Comparison between modified Peck values at cross-

sections of different burial depths and measured

subsidence values at three cross-sections
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