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GPa kg m~3 MPa ° MPa
0.05 0.330 2600 0.059 0.562 29.34 0.2
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Fig.1 Displacement isoline after excavation and strengthening
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Table 2 Variation of displacement before and after excavation and strengthening of the tunnel mm
x y
-5.54~0.55 -5.54~0.56 -2.05~1.28 -2.16~1.16
-1.90~0.82 -1.93~0.86 -5.87~2.55 -6.04~2.47
-2.75~1.42 -2.82~1.45 -6.55~2.40 -6.81~2.35
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Fig.2 Maximum x-displacement and y-displacement before and
after three times excavation and strengthening of the tunnel
2
a.
x 0.5350 mm—>0.561 9 mm—>1.896 2 mm—>1.925 4 mm—>2.751 5 mm—>2.823 5 mm y

2.0502 mm—>2.163 0 mm—>5.8564 mm—>6.041 3 mm—>6.548 § mm—6.807 9 mm.
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Table 3 Stress variation before and after excavation and strengthening of the tunnel MPa
X
-1.29~0.32 -1.35~0.50 -3.03~0.72 -2.75~0.81 -1.11~0.57 -1.11~0.51
-5.65~2.88 -5.69~0.36 -5.49~1.9%4 -4.82~1.30 -3.57~3.03 -3.18~2.66
-4.66~1.44 -3.97~1.37 -7.04~1.19 -5.87~0.48 ~2.57~5.68 -2.58~1.81
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Fig.3 Maximum x-stress and y-stress before and after three times excavation and strengthening of the tunnel
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Fig.4 Maximum shear stress before and after three times excavation and strengthening of the tunnel
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Fig.5 Liner rupture in Hongfeng Tunnel
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1 .FLAC-3D J. 2001 20 1 6—10.
2 J. 2002 25 3 220—227.
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9 J. 2001 14 4 80—84.
10 ] 1999 27 4 107—110.
11 ] 2001 29 2 57—60.

Stability analysis of excavation of Hongfeng multiple arch tunnel
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Abstract Based on field investigation and theoretical analysis of geological characteristics of the Hongfeng multiple arch

tunnel of the Jinliwen Highway the current situation and variation characteristics of the stress field deformation field and

plastic failure zone of surrounding rock during the excavation and strengthening of the tunnel were analyzed. The results

show that the strain rate and the displacement of surrounding rock are low during excavation and that the deformation of

surrounding rock with the liner currently used meets the requirement of stability. It is also indicated that the tensile stress

in surrounding rock increases with the extension of the excavated area and the tensile strength of the liner is satisfactory

except al some positions.
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