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Calculation method of calculating rock pressure of deeply burigd double-arch tunnel without middle drift

ZHANG Jian'2, SUN Wei-yu*?, YAN Song-hong¥=**;WANG Yong-gang?, WANG Wen?
(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou/780070yChina; 2. Gansu Provincial Transportation Planning Survey
and Design Institute Co. , Ltd. , Lanzhou 730030, China; 3."Key Laboratory of Road & Bridge and Underground Engineering of Gansu
Province,jLanzhou/730070,China)

Abstract: The multi arch tunnel without a central guide,tunnel avoids the drawbacks of traditional multi arch tunnel
construction processes such as complexity and frequent stress conversion. In recent years, it has been widely used in China, but
there is no unified standard for calculating the surrounding rock pressure of this new structure. Based on the Prussian theory and
process design method, considering the inhibitory effect of the support structure of the advance tunnel on the collapse arch
height of the subsequent tunnel and the intensifying effect of the excavation of the subsequent tunnel on the surrounding rock
pressure of the advance tunnel, a process, lead ealculation method for deep buried multi arch tunnels without a central guide
tunnel was established. Finally, the rationality/ef the process load calculation method was verified by comparing and analyzing
with the monitoring and measurement results of* typical engineering sites and reference calculation methods. The research
results indicate that determining the Support tapacity of the advance tunnel support structure through the combination of stress
distribution can quantify the inhibitary effect on the surrounding rock pressure of the subsequent tunnel; Quantitative analysis
of the four main factors that affect-thesdegree of influence on surrounding rock pressure (rock level S (32.66%), excavation
width W1 (28.02%) of the frent tunnel ;excavation width W2 (22.34%) of the rear tunnel, and support strength G (16.99%) of
the front tunnel) makes thevalue, of the coefficient of influence of rear tunnel excavation on the surrounding rock pressure of
the front tunnel more reasonable..By solving the process load calculation method for deep buried multi arch tunnels without
central guide tunnels, a more scientific and reasonable design basis can be provided for the support structure of multi arch
tunnels without central guide tunnels.

Key words: malti-arch tunnel; Protodyakonov's theory; process load; principle of maximum affiliation
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Fig. 1 Load distribution of deep-buried multi-arch tunnels
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Fig. 4 Curves of load-pearingiarch for double-arch tunnel without
middle drift
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Table 2 Calculation results of different parameter indicators
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side away from the back tunnel
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Table4  Membership values of comprehensive indexes of
orthogonaktest combinations
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3 0.717740 11 0.659088
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Table 5 Analysis of membership degree range of horizontal

factors in fuzzy comprehensive evaluation
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Fig. 10 Schematic diagram of load-bearing arch of deep-buried
double arch tunnel without middle drift
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