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Aseismic effect of grouting measures for tunnel portal structure at interface
between soft and hard rock in high-intensity earthquake zone
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Abstract:To improve the seismic safety of tunnel portal with soft and hard rock transition section, dynamic
response of Laoyingwo tunnel portal section is simulated by FLAC?. Based on A comparative study on the
seismic effect of two kinds of surrounding rock grouting measures is carried out, including the full circle
contact grouting and full annular interval grouting. The results show that: (1) Both two methods can
effectively reduce internal force of secondary lining and improve the stress characteristics of lining structure
which will enhance the overall seismic performance of the tunnel; (2) Dynamic response in soft rock tunnel is
stronger than that of the hard rock and the closer to the interface, the stronger the response is; (3) The full
annular interval grouting performs better than the full contact grouting in terms of reducing the structural
internal forces. The research results can provide reference for seismic design of tunnel portal section.
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Fig.1 Portal analysis model of Laoyingwo tunnel
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Fig.2 Sketch map of different grouting methods
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Table 1 Calculation conditions of the model
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Table 2 Physical and mechanical parameters of

calculation model

w2 HEE/ RS NI PR A He

EZ (kg-m~?) kPa fii/(°)  1&/MPa
HAE(D%) 2400 1 500 50 20 000 0.25
WAE(VE) 2000 500 25 2 000 0.4
WA (M%) 2200 900 35 5 000 0.3

e 4| 2 400 22 000 0.2

W13 (€20) 2500 23 000 0.2
—FF(C25) 2 600 31 000 0.2
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Fig.3 Layout of monitoring
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Fig.4 The time history curve of seismic acceleration
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Fig.5 The time history curve of maximum principal stress

at the interface of the arc crown under earthquake
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Fig.6 The distribution of the maximum peak value of

principal stress along the longitudinal direction
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Fig.7 The distribution of peak moment along the

longitudinal direction
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