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Deformation characteristics and influence mechanism of soft rock tunnel

with high in-situ stress under complex working conditions

FU Daxi', LI Shizin®, WENG Xiaolin®
(1. Henan Provincial Communications Planning & Design Institute Co. , Ltd. , Zhengzhou 450000, China;
2. School of Highway, Chang'an University, Xi'an 710061, China)

Abstract: In order to explore the response characteristics of plastic deformation and stress redistribution around the
tunnel under different excavation methods and the influence mechanism of geological strength parameters on
excavation deformation, a reasonable excavation method system under different surrounding rock grades was
sought. The best support time is to use numerical analysis methods to analyze and study the surrounding rock
stress, plastic zone distribution and deformation instability under the four construction methods. The results show
that: (1) For weak surrounding rock, the CRD method and the three-step temporary invert method can effectively
control the deformation, stress and the development of the plastic zone of the surrounding rock, especially the
control effect of the arch toe displacement is obvious. The three-step method After excavation with the ring-shaped
reserved core soil method, larger convergence deformation will occur at the arch toe. (2) The use of temporary
support will cause obvious stress concentration at the support and arch foot position. In the actual process, the
protection of this position should be strengthened, and the lock foot anchor rod or reinforcement grouting should be
set to improve its strength bearing capacity. (3) Premature support after excavation did not give full play to the
self-supporting capacity of the surrounding rock, and the loose pressure in the surrounding rock caused the
surrounding rock to enter the rheological state if the support was not timely. The reasonable supporting period of
soft V grade surrounding rock should be within 10% ~30% of load release after excavation. (4) The horizontal
convergence of the arch waist generally increases with the increase of the lateral pressure coefficient, but when & is
0.5, the horizontal displacement of the arch waist tends to converge inward and rapidly expand outward; The
vertical settlement of the surrounding rock above the vault decreases with the increase of the lateral pressure

coefficient. The numerical simulation results provide reference and basis for the design and construction of similar
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high in-situ stress soft rock tunnel and deformation control.
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Fig. 1 Separated tunnel interior profile
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Tab.1 Mechanical parameters of surrounding rock determined based on GSI classification system and H-B criterion

GSI S PERL R/ MPa A H HKi2E 71 /kPa WIEE /() mi PWHERE D m, s

30 1.3 0.35 114 23.9 14 0.5 0. 50 0.000 1
50 4.1 0.35 435 32.1 14 0.5 1.29 0.001 3
70 12.9 0.35 930 40. 1 14 0.5 3.36 0.018°3
90 41 0.35 1 300 46. 9 14 0.5 8. 69 0.263 6
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Tab. 2 Mechanical parameters of supporting
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proportion of load release after excavation
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