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Fig. 1 Engineering geological profile of tunnel entrance section
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Fig.2  Numerical model of the study object

(a) Overall numerical model and dimensions; (b) Numerical model of construction roadway after excavation
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Tab.2 Physical and mechanical parameters of

different weathering granite

$(M /(kg-m~?) /GPa /kPa P kPa
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Fig.3  Support scheme diagram of tunnel-slope system
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Tab.3 Mechanical parameters of stratified interface between different weathering granite

J12 48 b5 HmERE/(GPa s m™") IR/ (GPa - m™") NEEREfR/° N 2R Jj/kPa PP B/ kPa
i — 1 XAk B T 0.60 0.40 22 25 5
o — B R A T 1.80 0.90 32 100 10
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Tab.4 Numerical simulation parameters of tubular bolt
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Tab.5 Deformation parameters of C25 shotcrete

g PPERE R/ GPa HELVNIZA
c25 28 0.21
Cc25@ 58 0.20
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Tab.6 Mechanical parameters of contact surface

between shotcrete and weathered granite
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Fig.4 Displacement diagram of tunnel-slope system

under excavation and support
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Tab.7 Comparison of monitoring and calculating

values of key monitoring points
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Tab.8 Research scheme of tunnel section size
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Influence Law of Access Tunnel Excavation on the Stability of the

Entrance Slope of Underground Water-Sealed Cavern

CAO Yangbing'**, CHENG Zhiwei'’, HUANG Zhenping' ", ZHAN Ganji'”’

(1. College of Environmental and Resources, Fuzhou University, Fuzhou 350116, China;
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Abstract: Tunnel excavation has an important effect on the stability of the entrance slope, which is very possible to

lead to engineering accidents.

Based on discrete element simulation and monitoring data,

the maximum

displacement of slope, the volume of plastic zone and stability coefficient were taken as the evaluation indexes in

this paper. It studied the influence of excavation footage, section size and W value (ratio of overlying strata
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thickness to roadway span) on the stability of a weathered granite slope at the entrance of underground water-sealed
tunnel in Shandong province, China. The results showed that with the increase of excavation footage, the maximum
displacement growth rate of slope presented a constant, accelerating and stable change rule, and the volume of
plastic zone increased continuously. Moreover, the larger the excavation section was, the greater the growth rate of
displacement and plastic zone was. With the increase of footage, the slope stability coefficient first decreased and
then tended to be stable. Moreover, the larger the section size were, the greater the reduction rate and range of the
stability coefficient was, and the final reduction range was 6.9% ~27.6% . With the increase of W value, the slope
stability coefficient first decreased and then tended to be stable, and the reduction rate increased with the increase
of the section size. According to the different reduction rates of the stability coefficient, the relationship curve was
divided into the sudden drop area, slow drop area, steep drop area and stable area. The research conclusions
provided reference for similar projects to determine the scope of the portal section, construction and stability

evaluation.

Key words: tunnel excavation; tunnel section; weathered granite; side and entrance slope; portal section



