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A Study on the Improvement of Design Standards for Rockfall
Protection Fences Considering Rockfall Energy
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Abstract

This study quantitatively evaluates the performance of rockfall protection fences installed along roadside
slopes to prevent human and property damage caused by rockfalls and examines the adequacy of the
current design standards. The standard rockfall fence used in Korea is designed to absorb approximately 50
kJ of energy when a 400 kg rock falls from a height of 12.5 m; however, it does not sufficiently account
for the wide range of rockfall conditions involving various masses and heights that can occur in the field.
To address this limitation, the MI-66 CRSP v4.0 simulation program was employed to conduct 1,000
simulations of rockfalls with masses ranging from 400 kg to 800 kg and heights from 5 m to 20 m. The
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maximum and average rockfall energies as well as bounce heights were calculated for each condition. The
results indicate that increasing fall height had the greatest effect on rockfall energy, with rock mass also
contributing proportionally to energy growth. For conditions exceeding 15 m in height and 500 kg in mass,
the maximum rockfall energy surpassed 50 kJ, exceeding the absorption capacity of current fences. Bounce
heights increased with fall height but showed relatively little dependence on rock mass. This study
quantitatively demonstrates the limitations of the current 50 kJ design standard and proposes reinforcement
measures, including upgrading post specifications and installing double-layered wire mesh, to improve
energy absorption capacity. These findings are expected to contribute to the establishment of more rational
design standards, enhanced road safety, and improved maintenance efficiency.
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[Table 1] Causes and types of rockfall
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[Table 2] Damage types according to rockfall and debris flow
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[Fig. 2] MI-66 Colorado Rockfall Simulation Program
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[Table 3] Rockfall modeling for simulation
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[Table 5] Simulation results of rockfall energy by block fall height on a 1:1 slope

b= 0] dal = 400kg 500kg 600kg 700kg 800kg
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[Table 6] Simulation results of rockfall energy by block fall height on a 1:0.7 slope

b 0] a2l = 400kg 500kg 600kg 700kg 800kg
Z|ch o)X 6.3k 7.5k 10.5k 11.3kJ 12.5kJ

Smo | Hot SO 5.5k 6.5k7 8.8kJ 9.3kJ 10.9k7
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[Table 7] Simulation results of rockfall energy by block fall height on a 1:0.5 slope

b 0] a2l = 400kg 500kg 600kg 700kg 800kg
Z|C) A0l K| 6.2kJ 7.8kJ 8.9.kJ 10.9kJ 12.9kJ

Sm | Ha A0 X| 5.5k] 7.1kJ 8.1kJ 9.7kJ 10.8k7
E|tf =F=0| 0.68m 0.72m 0.75m 0.83m 0.91m

Z|0) A0l K| 26.9k] 35.9k] 43.7k] 46.7k] 53.7k]

1om | G SAofHX| 23.1kJ 33.7k] 39.4kJ 43.1KJ 473k
E|tf =F=0| 1.20m 1.21m 1.31m 1.39m 1.51m

Z|o) A0l K| 50.1kJ 57.3kJ 74.3k] 81.6kJ 95.4k]
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[Table 8] Proposed new design for sections exceeding rockfall energy capacity

M
g 8 o e
LM o x| soks Ol8t 7ZH | HHA oflYX| soky Xap 7t
kA 2.0~3.0m 2.0~3.0m 3.0m
B 4 H-150%75x5x7 H-150x75x5x7 [J-150%150%4.5
(EH) | ((-150%150%4.5) (C-150%150%4.5) ([-150%150%4.5)
Bpy _020(6x24) _020(6x24) _020(6x24)
2}0]0f IR 183t MHERZEE 18 3t MHERZEE 18 3t
=z 24 ME - 30cm AME - 30em AME - 30em
= SHE : 20cm S - 20cm S - 20cm
o 22 @4.0x50x50 @4.0x50x50 @4.0x50x50-2ea
= - (AM3.2) (AM32) (AM32)
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