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Research on deformation mechanism of tunnel crossing slope interaction
under rainfall conditions
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Abstract: Accumulation layer slope has the characteristics of loose structure, strong permeability and
easy to be disturbed by construction. Tunnel excavation and rainfall infiltration can lead to the extrusion
deformation of the accumulation layer slope body, which causes the deformation or cracking of the
tunnel support structure due to the increase of surrounding rock pressure and affects its safety. In this
paper, a mountain tunnel in Hunan Province was used as a case study, and the interaction deformation
mechanism of the deposit slope and the parallel tunnel under different working conditions was analyzed
by numerical method, and the temporal and spatial variation characteristics of the force deformation of
the tunnel support structure and the deposit slope were discussed when the tunnel crossed the deposit
slope under rainfall infiltration. The calculation results show that rainfall infiltration increases the stress
and deformation of the slope and the lining structure of the adjacent parallel tunnel. Moreover, the
impact of construction disturbance and rainfall infiltration is most significant at the front edge and slope
position of the accumulation layer slope. The stress deformation at the vault of the tunnel lining
structure located inside the accumulation layer is larger than that at the arch waist, and the increase in
rainfall intensity can significantly enhance this effect. Additionally, rainfall-induced settlement
deformation of the tunnel arch crown has a certain time lag.
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Table 1 Physical and mechanical parameters of materials

- PR B/ — Gida WA RS, | BRI | EEEEfAY ELRE Y Bl RRU
(kN+-m™) (kN+m™) (kN+m™) kPa () HAR/ m (mes™)

WBZ 200 000 0.35 20 21 35 28 — 4.45x107

R XU AP 5T 2 500 000 0.30 23 24 300 30 — 1.25%107°
T 210 000 000 0.30 60 — — — 0.25 —
S=Vawiih i 26229 388 0.20 25 — — — 0.26 —
S= Vb ST 26 024 340 0.20 25 — — — 0.24 —
S=IV J3A L 4 23505 576 0.20 25 — — — 0.22 —
S=Va WA 28 000 000 0.20 26 — — — 0.50 —
S=Vb kAT 28 000 000 0.20 26 — — — 0.45 —
S-IV WAt 28 000 000 0.20 26 — — — 0.40 —
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Fig. 12 Effect of rainfall on shear stress and vertical

settlement at tunnel entrance
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