Hans Journal of Civil Engineering /AR T, 2020, 9(1), 1-11 Hans X
Published Online January 2020 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2020.91001

Application of Flexible Steel Shed Hole in
Falling Rock Prevention

Lei Wang1, Kuo Li%z, Meng Wang!

'Second Highway Consultants Co., LTD., Wuhan Hubei
2Geological Survey Institute, China University of Geosciences, Wuhan Hubei

Email: 547772820@qqg.com

Received: Nov. 27, 2019; accepted: Dec. 26", 2019; published: Jan. 3", 2020

Abstract

This article takes the prevention and control of rock fall at the exit of a highway tunnel at Jiuluzhai
as an example to design a flexible steel shed-tunnel. In this paper, the basic dimensions of the shed
are designed to limit the fall trajectory of the falling rock and the maximum impact energy by li-
miting the on-site topographic and geological conditions such as roads and tunnel heights at the
exit, and then the size of the flexible steel is corrected by numerical simulation. The measures
were followed by verification of the existing sheds using the newly proposed energy method, and
finally the plan was established. The results show that in the impact of falling stone on the flexible
steel shed-tunnel, the support rope in the flexible net absorbs most of the energy, and the maxi-
mum pressure on the steel arch is about twice of the tension.
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Figure 1. The situation of road tunnel exit
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Figure 2. The profile of road tunnel
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Figure 3. The plane diagram of roof protection net
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Figure 4. The overall schematic diagram of flexible steel shed-tunnel model
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Table 1. The setting parameters of slope formation
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Figure 5. The simulation of rock fall trajectory
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Figure 6. The kinetic energy variation of fall-
ing rock at horizontal position
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Figure 7. The schematic diagram of
simulation mode
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Table 3. The model element set table
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Figure 8. The time-history curve of component
total energy
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Figure 9. The time-history curve of each com-
ponent energy
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Figure 10. The diagram of maximum displacement of ring network
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Figure 11. The diagram of maximum displacement of support rope
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Figure 12. The diagram of maximum displacement of steel arch
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Figure 13. The time-history curve of axial force of
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Figure 14. The time-history curve of axial force of
support rope
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Figure 15. The time-history curve of axial force of
steel arch shelf
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