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Rock Fall Hazard 
Management

1) Rock fall characterization

2) Rock fall hazard priority



2

Talus deposits, 
“rock fall shadow”

coarser

β1 = 32-38º
Β2~= 27 º

(Evans and Hungr, 
1993)

Rock fall, Salmon Arm
British Columbia, 1982.
Block 5x5x2 m fell and then 
rolled, two fatalities
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Rock fall 
ballistics
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Rock fall ballistics
Plastic impact model 
(Falcetta, 1985, Hungr 
and Evans, 1989)
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Program “Pierre” (work in progress)

CRSP - COLORADO ROCKFALL SIMULATION PROGRAM
(Colorado School of Mines Colorado Geological Survey Colorado Department of Transportation)

Features:

-Acounts for both rotational and translational energy

-Some allowance for plastic yielding

-Allows for random surface roughness

-Calibration data available

-Public domain
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R

Roughness definition Plastic energy loss

Typ. calibration result

CRSP 

Impact velocity

“Each of the graphs listed above used a constant surface 
roughness of 0.5 feet. Although no field measurements of surface
roughness were performed on any of the slopes used for the 
calibration, a surface roughness of 0.5 feet appears to be 
reasonable for each of the slopes based on the slope descriptions 
and pictures provided by the investigators supplying the data.”
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Rock Fall hazard assessment

Purpose:

1) Absolute hazard assessment:  is the 
hazard acceptable?  Is mitigation 
needed?

2) Absolute risk assessment:  is the risk 
acceptable?  Is mitigation needed (cost-
benefit analysis?

3) Relative assessment:  What locations 
should have the highest priority?

Example:  
Relative risk 
assessment 
The Oregon 
Rock Fall 
Hazard Rating 
System

(Pierson et al., 1990)
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Cumulative Frequency –Magnitude (CFM) 
curve

Example: annual frequency 
of of rock falls in the 
magnitude range 1 to 10 m3

equals 7-2=5

Rockfall records, BC Hwy 99  
Vancouver-Squamish 

(Guttenberg-Richter method)
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(Hungr et al., 1998)
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Range of magnitudes

30 m3

60 000 m3

P(A) = fhP(S:H)P(T:S)P(I:S)P(L:I)

P(A) is the annual probability of an accident involving the death of at least
one occupant of a vehicle; 

fh is the annual frequency of landslides within the given sector of road, in a
single magnitude category; 

P(S:H) is the longitudinal encounter probability, the probability of a vehicle
being present in the damage corridor at the time of the landslide

P(T:S) =1.0 is temporal probability (continuous traffic)
P(L:I) is the probability of death, given an impact (vulnerability).

Annual probability of an accident
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Longitudinal encounter probability

Risk calculation


