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Study of construction method of tunnel in shallow broken rock mass
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Abstract: The Galongla tunnel of Zhamo Highway in Tibet was constructed under complex geological conditions and influenced by
geological structure. Joint and cracks of stratum in the tunnel portal are developed extremely. The main characteristics of surrounding
rock are low strength and bad self-stability which have great influence on the safety of tunnel construction. Through numerical
simulation, the stability of surrounding rock and supporting structure is studied by using whole section method, bench method and
CD method to excavate in broken stratum. The three-bench method appropriating for broken rock mass characteristic of Galongla
tunnel is proposed. On this basis, the stability of surrounding rock during excavation process using three-bench method is studied by
3D numerical simulation; and the stress and deformation condition of surrounding rock and lining during excavation process are also
researched. The results provide a theoretical basis and practical experience for this tunnel and similar engineering construction.
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Fig.1 Broken rock mass of Galongla tunnel
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Table 1 Mechanical parameters of surrounding rock
and supporting structure of tunnel
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Fig.4 Stress distribution nephograms of surrounding rock
with three-bench method (unit: Pa)
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Fig.5 Maximum principal stress distribution nephograms of first lining with different excavation schemes (unit: Pa)
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Fig.6 Minor principal stress distribution nephograms of first lining with different excavation schemes (unit: Pa)
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Fig.7 Maximum principal stress distribution nephograms of bolts with different excavation schemes (unit: Pa)
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Fig.8 Plastic zone distribution nephograms of surrounding rock with different excavation schemes
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Fig.12 Displacement nephograms of surrounding rock and lining after excavating
40 meters using three-bench method (unit: mm)
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Fig.15 Displacement curves of key points in section A-A
during excavation with three-bench method
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