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Abstract [ Objective] Land subsidence prediction and con-
trol is one of the most concerned issues in rail transit shield
tunnel construction. In order to solve the complex and poor in-
terpretable problem of the model expression in the existing land
subsidence prediction and control, an interpretable model that
is concise, clear,and capable of describing complex problems
is needed. GEP ( gene expression programming ) algorithm
provides this possibility, so it is necessary to study in depth the
rail transit land subsidence prediction model based on HFS
(high frequency segment)-GEP algorithm. [ Method] Based
on the shield tunnel project of a certain shield tunnel section in
Hangzhou-Shaoxing Intercity Railway, parameters such as
earth chamber pressure, cutterhead torque, cutterhead speed,
advancing speed, total thrust, tunnel buried depth and shield
tail grouting amount during shield construction are selected as
key input construction parameters, with land subsidence as the
output construction parameter. Through alternative formula set
screening and HFS selection, a land subsidence prediction
model of rail transit based on HFS-GEP algorithm is estab-
lished. Key construction parameters of the 180th-210th section
are optimized and adjusted with the model, and effect of the
shield construction parameters change on the final land subsid-
ence is analyzed. [ Result & Conclusion] The land subsidence
prediction model of rail transit based on HFS-GEP algorithm
can reflect the explicit relationship between shield construction
parameters and final land subsidence. Compared with the tradi-
tional GEP algorithm model, this model has higher accuracy,
simpler structure and faster convergence. By optimizing and
adjusting the key construction parameters of the shield, the fi-
nal subsidence of the 180th-210th section can be controlled
within 10 mm.
Key words rail transit; land subsidence prediction model;
high-frequency combination fragments; gene expression pro-

gramming algorithm
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Tab.1 Range of shield construction parameters of a section on Hangzhou-Shaoxing Intercity Railway

I H P/kPa T/ (kNm) R/ (1/min) V/( mm/min) N/kKN H/m G/m’ S/mm
R 209 1543.49 1.09 36.36 13 636.46 19.57 5.15 5.39
e/ IME 153 1 085.80 0.90 19.05 11 149.08 13.12 4.03 -40.73
SEHE 185 1317.95 0.99 28.39 12 439.24 18.05 4.64 -9.35
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Tab.2 Top 5% fitness alternative formulas
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