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Research on Block Design and Stress Characteristics of Full — section Assembled Tunnel Open — cut Structure
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Abstract: In order to promote the full — section assembled open — cut tunnel structure of railway tunnel, the internal force of the
open — cut tunnel structure is analyzed based on the load — structure method. Combined with the assembled block method, the
minimum bending moment position block method with less stress disturbance is compared with the maximum bending moment
block method of actively adjusting the stress mode of the structure, and the bolt — spring model is established to analyze the
mechanical properties of the structure. The results show that the displacement and stress of the maximum bending moment block
method are higher than those of the minimum bending moment block method, and the safety factor is slightly lower than the
latter. The increase of the number of joints will lead to the increase of the displacement and stress of the open — cut tunnel
structure and the decrease of the safety factor. Among them, the third scheme is based on the minimum bending moment
position of the open — cut tunnel structure, and the side wall is divided into 2 blocks, with a total of 6 blocks in the whole ring.
The displacement and internal force of the scheme are the smallest, the safety factor is the highest, and the surplus amount is

1. 18. In the case of reducing the disturbance to the original structure, the minimum bending moment position is selected for
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block design, which reduces the number of blocks and reduces the disturbance to the original structure, so as to improve the

safety and stability of the assembled open — cut tunnel structure.
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Fig. 1 Distribution of surrounding rock pressure
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Fig.2 Bending moment distribution cloud
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Fig.3 Block scheme of assembled open - cut tunnel structure
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Fig. 4 Numerical model
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Fig. 6 Stratum - cut tunnel structure coupling model
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Fig.7 Vertical displacement cloud diagram of
open — cut tunnel structure
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Fig.9 Stress cloud diagram of open cut tunnel structure
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