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Abstract

By analyzing the law of stress redistribution of surrounding rock caused by the construction of
side heading method of tunnel, the dynamic change of tunnel pressure arch is studied, and the law
of influence of side heading method on tunnel pressure arch is explored. It is concluded that: Dur-
ing the excavation of side heading method of tunnel, the internal and external boundaries of upper
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pressure arch increase with the increase of heading width, the internal boundaries of lateral pres-
sure arch decrease with the increase of side heading width, and the external boundaries of lateral
pressure arch basically remain unchanged; after the excavation of side heading, the distribution
range of pressure arch is greatly affected by the width of side heading, and the width of side head-
ing has no effect on the final pressure arch. The research results provide theoretical basis and me-
thod basis for selecting side heading method in tunnel construction.
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Figure 1. Construction process of side heading method
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Table 1. Particle and wall parameters
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r/cm pl(kg/m?) f kn/(N/m) ks/(N/m) n_bond/N s_bond/N
2~5 2600 10.0 5 x 10° 5 x 10° 1x10° 1x10°

Figure 2. Model of tunnel after excavation
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Figure 3. Stress distribution after excavation of side heading
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Table 2. Geometric parameters of pressure arch corresponding to different heading widths
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ST Im y w/m y alm X w/m X 4/m oxm/MPa sym/MPa
0.20 0.68 1.07 1.40 1.58 5.69 10.68
0.40 0.80 1.27 131 1.58 6.58 11.23
0.60 0.94 1.28 1.22 1.58 6.98 11.78
0.80 1.01 1.49 1.16 1.58 7.06 12.28
1.00 1.08 1.52 111 1.59 7.06 12.86
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Figure 4. Stress distribution after excavation of upper step in backward section
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Figure 5. Stress distribution after excavation of lower step in backward section
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Table 3. Geometric parameters of pressure arch corresponding to different heading widths
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SHUFE EIm y w/m y alm X w/m X slm oxm/MPa oym/MPa
0.20 1.18 1.68 1.03 151 6.83 14.35
0.40 1.18 1.68 1.03 151 6.84 14.35
0.60 1.19 1.69 1.03 1.51 6.85 14.36
0.80 1.18 1.68 1.03 1.52 6.84 14.35
1.00 1.18 1.68 1.03 1.52 6.84 14.35
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