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Analysis of Effective Thrust and Friction Loss of Shield Machine
Based on Ylvie Model

YUAN Yang

( China Railway 18th Bureau Group Third Engineering Co. , Lid. , Zhuozhou, Hebei 072750, China)

Abstract: Due to many factors such as shield friction during shield construction, the effective thrust
applied to the working face is often less than the total thrust actually provided by the hydraulic cylinder.
Accurate evaluation of the effective thrust can effectively improve the stability and economy of shield
construction, but relevant research results are still scarce. In order to more accurately predict the
effective thrust on the working face and the penetration rate of the cutterhead during shield construction in
hard rock formations, a matrix analysis framework and prediction model were established based on the
Ylvie model considering the formation characteristics. The Ylvie model was compared with the Heikal
model in the prediction of shield friction loss, and compared with the Gehring and CSM models in the
prediction of penetration rate, verifying the accuracy of the prediction model constructed in this paper.
The analysis results show that during the shield construction in the study area, the loss of total thrust due
to shield friction reached 41%.
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Fig.1 Geological section of the interval
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Table 1 Main parameters of shield machine
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Fig.2 Construction parameters and ground investigation

of the test push section
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Fig.3 Friction determination process of Wild method
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Fig.5 Analysis of shield shell friction based on Ylvie model
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