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Study on Impact Force of Rock-fall onto Rock Shed Tunnel

CHEN Chi, LIU Cheng-qing, CHEN Lin-ya, ZHAO Shi-chun
(School of Civil Engineering, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract: One of key problems of designing RC shed tunnel structure is how to calculate the maximum impact
rock-fall force onto the structure. Based on impulse theorem, the approximate calculation method of maximum
impact force is derived. By taking real shed tunnel structure as prototype and using the finite element
method, the parameter values in the approximate calculation formula is determined, and the impulsive force
formula of rock-fall onto RC shed tunnel is obtained. The formula considers the main influencing factors such
as rock-fall shape, mass, impact velocity, cushion material, cushion thickness, and tunnel span. Then, the
calculated values are compared with the test data to verify the rationality of the formula. The result shows that
(1) rock-fall shape, mass, impact velocity, cushion material and thickness have greater influence on impact
force, while shed tunnel span has little effect on impact force; (2) rock-fall shape, mass, cushion material
and thickness have greater influence on impact duration, while impact velocity, shed tunnel span have little
effect on impact force. The conclusion can provide a reasonable theory basis for the design of RC shed tunnel
under rock-fall impact.
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Fig.1 Engineering example of RC shed tunnel structure
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