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Learning Outcomes:

► Describe the Crash Modification Factors for 
Multilane Suburban/Urban Intersections 
► Apply Crash Modification Factors to 
Predicted Crash Frequency for Multilane 
Suburban/Urban Intersections

Applying Crash Modification Factors for 
Suburban/Urban Multilane Intersections
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Nbi = Nspf int (CMF1i x CMF2i . . . . CMFni)

 Nbi =  Predicted number of total roadway segment 
crashes per year with CMFs applied

 Nspf int =  Predicted number of total roadway segment 
crashes per year for base conditions

 CMF1i CMF2i, .. CMFni = Crash Modification
Factors for intersections

Where:

Predicting Crash Frequency for 
Urban/Suburban At-Grade Intersections
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► Left-Turn Lanes
► Left-Turn Signal phasing
► Right Turn Lanes
► Right Turn on Red 
► Lighting
► Red Light Camera Photo Enforcement

CMF’s for Urban Multilane Intersections
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CMF1i for Presence of Left-Turn Lanes at 
Urban/Suburban Multilane Intersections:

For STOP-Controlled Intersections: CMF applies only on 
uncontrolled major-road approaches
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CMF1i for Left Turn Lane on one approach for 
a three-Leg Intersection:
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CMF1i for Left Turn Lane on one approach for 
a four-Leg Intersection:
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CMF1i for Left Turn Lane on two approaches 
for a four-Leg Intersection:
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CMF2i for Type of Left-Turn Signal Phasing at 
Urban/Suburban Multilane Intersections:

If several approaches have left-turn phasing:
CMF values for each approach should be 

multiplied together
CMF 2 approaches protected = 0.94 x 0.94 =  0.88
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CMF3i for Presence of Right-Turn Lanes at 
Urban/Suburban Multilane Intersections:
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CMF4i for Prohibiting Right-Turn On Red at 
Urban/Suburban Multilane Intersections:

CMF4i = (0.98)nprohib

Where,

CMF4i = CMF for the effect of prohibiting 
right turns on red on total crashes

nprohib = number of signalized intersection 
approaches for which right turn on red is 
prohibited

- Example: For 2 approaches, n=2
CMF4i = (0.98)n = (0.98)2 = 0.96
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Where:

CMF5i = CMF for the effect of lighting on total 
crashes

Pni = proportion of total crashes for unlighted 
intersections that occur at night

CMF5i for Lighting at Urban/Suburban 
Multilane Intersections:

CMF5i = 1 - 0.38Pni
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CMF5i for Lighting
Example: For 4 Approach Signalized Intersection 

Signalized  (4SG) with no lighting:

= 0.9107 

CMF5i = 1- 0.38 pnr

= 1- 0.38 x 0.235

CMF5i = 1- 0.38pnr

= 1- 0.38 x 0.235 ) = 0.9107

= 1.00  as the base condition is unlit
Example: For 4 Approach Signalized Intersection 

Signalized  (4SG) with lighting:
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CMF6i for Red Light Running Automated 
Enforcement:
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Nspf int = 6.44 crashes/yr

Applying CMF’s to Urban 
Multilane Intersection: Exercise

CMF1i = _______

CMF3i = _____ CMF4i = _____
?

? ?
CMF2i = ____

?

CMF5i = _____? CMF6i = _____?

Four-Leg Signalized Intersection:
• 25,000 ADT and 5,000 ADT
• Lt & Rt Turn Lanes on Major Approaches
• Protected Left-Turn Phasing on Major Road
• Lighted
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Four-Leg Signalized Intersection:
• 25,000 ADT and 5,000 ADT
• Lt & Rt Turn Lanes on Major Approaches
• Protected Left-Turn Phasing on Major Road
• Lighted

Nbi = Nspf int (CMF1i x CMF2i . . . . CMF6i)

= 6.44 (____ x ____ x ____ x ____ 
x ____ x ____)

= ____ crashes per year

Applying CMF’s to Urban 
Multilane Intersection: Exercise
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Nint = (Nbi + Npedi + Nbikei) Ci

Where:
Nint = Predicted number of total intersection crashes 

per year after application of CMF’s
Nbi = Predicted number of total intersection  crashes 

per year (excluding ped and bike crashes)
Npedi = Predicted number of vehicle-ped crashes per  

year
Nbikei = Predicted number of vehicle-bicycle collisions 

per year
Ci = calibration factor for a particular geographical 

area

Predicting Crash Frequency for 
Urban/Suburban At-Grade Intersections
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Learning Outcomes:

► Described the Crash Modification Factors for 
Multilane Suburban/Urban Intersections 
► Applied Crash Modification Factors to 
Predicted Crash Frequency for Multilane 
Suburban/Urban Intersections

Applying Crash Modification Factors for 
Suburban/Urban Multilane Intersections
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Questions and Discussion:

Applying Crash Modification Factors for 
Suburban/Urban Multilane Intersections
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