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Loading pad plate Summary

Segment In tunnel drilling operations using tunnel boring machine (TBM), a relatively
Thrust jack _ large concentrated load is applied by the device jacks to the prefabricated
Experimental modeling parts or segments of the tunnel cover. This load leads to significant tensile

Tunnel boring machine (TBM)

. ° stresses in the segments. One of the most important parameters affecting the
Numerical modeling

tensile stresses in the segments is the geometry of the loading plates of the
trust jacks. In this study, with the aim of reduction of the values of tensile
stresses in the segments, the innovative changes in the geometry of the loading plates of the propulsion jacks have been
evaluated experimentally and numerically.

Introduction

Tunnel boring machines (TBMs) are commonly used for construction of tunnels in urban areas. Linings of tunnels
constructed using TBMs consist of set of concrete segments, which form a ring at each step of construction. In order to
move forward, the TBM inserts a great load through thrust jacks resting on the segments of the tunnel. This load causes
to have significant tensile stresses in the segments. The geometry of the loading plates of the trust jacks can greatly
influence these tensile stresses in the segments. In this research work, an experimental and numerical study is made on
the geometry of the loading plates of the trust jacks, and the results are discussed in this paper.

Methodology and Approaches

12 segment samples including 6 samples with plain concrete and 6 samples with fibrous concrete, each in two modes
with conventional loading plate and the proposed slotted loading plate, have been examined. Abaqus software has been
employed for numerical modeling in this study.

Results and Conclusions

The results show that the cracking force (capacity) of the samples with the proposed innovative plate has increased by
30% compared to the conventional samples. In order to provide a method for modeling the current problem, the
modeling process has been presented and its results have critically been compared with laboratory results. The force
obtained from the results of numerical modeling using the Abaqus software is in good agreement with the laboratory
model, and therefore, the numerical modeling result in prediction the amount of force is recommended.
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