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Calculation method of width parameters of railway

roadbed settlement trough caused by shield tunnel construction
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2. Fujian Provincial Key Laboratory of Advanced Technology and Informationization in Civil Engineering,
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Abstract; Shield tunnel construction inevitably disturbs the surrounding strata, thus producing for-

mation loss and roadbed settlement. The analysis of roadbed settlement is an important aspect of

shield tunnel. Based on Peck equation, calculation formula of width parameters of roadbed

settlement trough of single-tube shield tunnel passing under the railway track were gradually de-

duced, which modified the Peck equation. The rationality and applicability of the modified Peck

equation was further verified combined with the monitoring data of Fuzhou city subway line 1.
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Fig.1 Calculation model of shield construction
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Tab.1 Parameter of surrounding rock and structure

HE PR ZhE
N Wk EEEfm
igia v/ E/ J1es
I tbv  ¢/(°)
(kN *m™) GPa kPa
FE A 20.0 1.3x107>  0.39 25 36
HRE 185 1.0x107%  0.38 15 15
Eh 25.0 2.4x107  0.20 - -
J&7  78.0 2.4x107%  0.20 - -
HFRE 0  1.0x10° 0.05 - -
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Fig.2 The lateral settlement curve of single-line tunnel
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Tab.2 Comparison between calculation results via finite element analysis and empirical formula

B /m HFEE . A ‘ (i-i)/i (i-iy)/i
i i) Iy
7.0 5.75 4.90 3.43 0.15 0.40
8.5 6.33 5.95 4.12 0.06 0.35
10.0 6.96 7.00 477 -0.1 0.31
1.5 7.52 8.05 5.41 -0.1 0.28
13.0 8.10 9.10 6.05 ~0.01 0.25
14.5 8.66 10.15 6.67 ~0.17 0.23
16.0 9.22 11.20 7.29 -0.22 0.21
17.5 9.77 11.25 7.90 ~0.25 0.19
19.0 10.29 13.30 8.51 ~0.29 0.17
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Fig.3 Fitting curve between i'—i and subgrade load
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Tab.3 Summary of parameters a and b’ in all working conditions

S8 7 8.5 10 11.5 13 14.5 16 17.5 19
a -1.14 -0.92 -0.77 -0.63 -0.53 -0.43 -0.36 -0.29 -0.23
b’ 118.16 143.85 168.54 187.77 206.91 224.56 241.68 253.45 262.39
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Fig.8 The relationship between tunnel and railway plane
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