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A Study on Design Criteria of Rockfall Protection
Fence Considering Reliability Index

JaeWook Suk, JongGun Lee*, YongSoo Kim, JoonShik Moon

Abstract The performance criteria of rockfall protection fence and reliability index were investigated considering
characteristic of rockfall energy occurred at 160 cut slopes in national highway. As a result of study on statistic
of variables that decide rockfall energy using Monte-Carlo simulation, the degree of slope was normal distribution
type, mass of rockfall and height of slope was lognormal distribution type. The rockfall energy follows lognormal
distribution because of statistical characteristic of mass of rockfall. The reliability index of rockfall protection fence
was 0.678 and the failure probability of was very high as 24.9%. Proposed performance criteria of rockfall protection
fence considering the scale of domestic rockfall energy is maximum 500 kJ and the range of reliability index was
from 1.028 to 1.956. the failure probability of rockfall protection fence was from 14.8 to 2.5 percent if applying
the performance criteria using the reliability index.
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Fig. 1. Flow chart
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Fig. 2. Distribution of rockfall weight
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Table 1. Summary statistics of the random variable obtained
from MCS

Distribution Parameters
Degree of slope (°) Normal g/:(eanev. 5; 2595
Height (m) Lognormal Ig/:chmDev. 1; 30;
Mass (ton) Lognormal l;/:(el.anDev. 02.,6808
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Fig. 3. Histogram of Rockfall Energy

Table 2. Summary statistics of the rockfall energy obtained
from MCS

Distribution parameter K-Sstat. p-value
exponential A=0.02 0.2304 >0.2
n=2.7
. >0.2
Gamma 0=1.67 0.0890 0
a=0.521
Lognormal 5-85.49 0.0185 >0.2

Note : K-Sstat=Kolmogorov-Smirnov goodness-of fit statistics.
A minimum P value of 0.05 is required to accept the pro-
bability distribution.
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