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Model experiments on anti-detonating performance of tunnel
entrance using pipe roof reinforcement

XU Hong-fa', TONG Quan', WANG Guang-jian°, WANG De-rong'

(1. School of Defense Engineering, PLA University of Science and Technology, Nanjing 210007, China;
2. The Unit 72464 of PLA, Jinan 250022, China)

Abstract: It is very important for protective design of tunnel entrance that assessing anti-detonating performance of surrounding rock
using pipe roof reinforcement. Based on principle of similarity simulation, nature or grouting rockmass and steel pipe were replaced
using cement soil of different cement-mixing ratios and plastic pipe respectively. Using the model tests, anti-detonating performance
of tunnel entrance reinforced with pipe roof under explosive load was simulated. Length, width and height of three models are 2 m,
2.2 m and 2 m respectively. The dynamic response and failure characteristic on tunnel entrance reinforced with none, one layer and
three layers pipe roof were simulated using the three models respectively under direct explosion in the model top. Experiments show
that the pipe roof supporting can reinforce surrounding rock effectively, enhance integrity and make the distributions of stress more
reasonable; the entrance failure decreases significantly with the increase of pipe roof layer, such as failure range from 1.55 m to 0.45
m, the maximum main crack width from 25 mm to 3 mm, the maximum netty crack width from 24 mm to 0.3 mm, the crack number
from 14 to 3 in the arch crown of tunnel, and the blasting pit volume from 0.12 m® to 0.05 m® in the model top. The pipe roof advance
support can control effectively explosion damage outside the pipe roof reinforced layer.
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Fig.1 Front and side views of three models (unit: mm)
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Fig.5 Test measurement system
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Fig.6 Strain time-history curves of measuring points
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Table 2 Crack contrasts on outside surfaces
of tunnel entrance
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Fig.8 Arch-crown damages of three models
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