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Contributing Factors 
to Highway Rockfall

Hazards
• Geology & Geometry

• rock type & characteristics
• rock cut slope geometry
• discontinuities 

(joints,fractures)
• roadway geometry

• Groundwater
• hydrostatic pressure
• icejacking

• Erosional
• climatic
• chemical
• root jacking

• Construction techniques









Rockfall Hazard 
Management System



• 440+ State & Interstate 
highway rock cut slopes

• Identify & monitor 
rockfall hazards to 
traveling public

• Rockfall mitigation 
project prioritization & 
development

Rockfall 
Hazard 

Management 
System (RHMS)



Rockfall 
Hazard Rating 
System (RHRS)

• Developed late 1980’s by 
FHWA & implemented 
1993

• Proactive vs Reactive

• Characterize, evaluate 
& numerically rank 
hazards

• ~ 60% of State DOT’s



RHRS
• Geology parameters

• Rock type & 
structure

• Erosional features
• Discontinuities
• Rock friction
• Water
• Slope height
• Block size
• Catch area
• Rockfall history

• Roadway parameters

• Roadway width
• Sight distance
• Traffic data
• Speed limit

• Exponential scoring





Rockfall Mitigation 
Program



Rockfall
Mitigation 
Program

• Concept Development
– Geological field mapping
– Kinematic analysis
– Rockfall modelling
– Selection of mitigation 

measures
• Preliminary/Final Design

– Mitigation design
– Construction considerations

• Construction





Area B:  Field Investigation



Area A: Kinematics



Rockfall Modelling



Rockfall Modelling



Rockfall
Mitigation 

Approaches

• Removal
• Stabilization
• Protection



•Removal/Excavation

• Scaling







• Blasting

•Removal/Excavation

• Scaling



Route I-80 Roxbury Twp



Route I-80 Roxbury Twp







•Stabilization

• Shotcrete
• Buttresses
• Rock bolts/dowels
• Pinned mesh
• Drainage











•Protection

• Catchment
• Barriers/fences
• Rock mesh drapes













Recently Completed Projects

Rt. 46 MP 1.4-2.4 Knowlton
Rt. 5 Edgewater/Fort Lee
Rt. 80 MP 21.9 Allamuchy

Rt. 80 MP 15 
Frelinghuysen/Allamuchy
Rt. 80 Rockfall Mitigation 

Roxbury 
Rt. 10 MP 22.2 W. Orange

Rt. 46 & 80 Warren/Morris Co.
Rt. 78 MP 44.75 Berkeley Heights







Route 46 MP 1.4-2.4WB Knowlton Twp



Route 5 Edgewater/Fort Lee



Route 5 Edgewater/Fort Lee



Current Projects

Rt. 80 Hardwick/Knowlton
Rt. 78 Bethlehem
Rt. 29 Kingwood

Rt. 29 Lambertville
Rt. 22 Phillipsburg

Rt. 80 Denville
Rt. 206 Andover

Rt. 280 W. Orange
Rt. 23&94 Hardyston

Rt. 15 Jefferson
Rt. 23 West Milford



Route I-80
Delaware Water Gap



Route I-80
Delaware Water Gap



Route I-80
Delaware Water Gap



Rt. I-78 Bethlehem



Rt. I-78 Bethlehem



Rt. I-78 Bethlehem



Route 29 Kingwood Twp







Route 29 Kingwood Twp







In 
Conclusion…
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