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Learning Outcomes:

►Describe Crash Modification Factors for 
Multilane Suburban/Urban Streets
►Apply Crash Modification Factors (CMF’s) to 
Predicted Crash Frequency for Multilane 
Suburban/Urban Streets

Predicting Crash Frequency of 
Suburban/Urban Multilane Streets
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Procedure for safety prediction for a roadway 
segment: 
►Combine base models, CMFs, and calibration 
factor

► Npredicted rs = (Nbr + Npedr + Nbiker) Cr

► Nbr = Nspf rs (CMF1r x CMF2r x … 
CMFnr)

► Nspf rs = Nbrmv + Nbrsv + Nbrdwy

Predicting Crash Frequency of 
Suburban/Urban Multilane Streets
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Applying CMF’s for Conditions other than 
“Base”

Nbr = Nspf rs(CMF1r x CMF2r x .. CMFnr)

Where:

► CMF1r CMF2r, .. CMFnr = Crash modification
factors for roadway segments

► Nbr =  Predicted number of total roadway 
segment crashes per year with CMFs 
applied

► Nspf rs =  Predicted number of total roadway 
segment crashes per year for base 
conditions

- Next Step is:
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Applying CMF’s for Conditions other than 
“Base”
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CMF for Curb Parking on Urban Streets

Where:
Ppk = Proportion of curb length with parking, = (0.5Lpk/L)
Lpk = curb length with on-street parking, both sides (mi) 

combined
fpk  = factor from Exhibit 12-19

CMF1r = 1 + Ppk* (fpk -1.0)
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CMF1r = 1 + Ppk (fpk -1.0)

Example: For 4-Ln Urban commercial street 
(4U), angle parking one side 3.12 miles of 3.6 
mile length, commercial area:

CMF1r   = 1 + (0.50 (Lpk/L)1 ) x (fpk-1)

= 1 + (0.50(0.867)) x 2.999
= 1 + (0.43 x 2.999)
= 2.30

= 1 + (0.50 (3.12/3.6)1) x (3.999-1)

CMF for Curb Parking on Urban Streets
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CMF for Curb Parking Urban 
Streets: Example

CMF1r = 1 + Ppk (fpk -1.0)

For 4-Ln Urban commercial street (4U), parallel
parking both sides 3.12 miles of 3.6 mile length, 
commercial area:

CMF1r   = 1 + (0.50(3.12/3.6)2) x (1.709  -1))
= 1 + (0.5(0.867)2) x 0.709

= 1 + (0.867 x 0.709)
= 1.614
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CMF for Roadside Fixed Objects

CMF2r = foffset * Dfo * pfo + (1 – pfo) 

Where:
foffset = fixed object offset factor from Exh 12-20
Dfo = fixed object density (fixed objects/mi)
pfo = fixed-object collisions as a proportion of 

total crashes, Exhibit 12-21
►Only point objects that are 4inches or more in diameter 
and do not have  a breakaway design are considered.
► Point objects that are within 70 feet of each other 
longitudinally are considered as a single object
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CMF for Roadside Fixed Objects

Example: For 4-Ln 
Urban undivided street 
(4U) with power poles 
at 2 ft offset

foffset = 0.232

pfo = 0.037
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►Offset is 
measured from 
edge of travel 
way



CMF2r = foffset x Dfo x pfo + (1 – pfo) 

= 0.232 (5280/150)(1)(0.037)+ (1 – 0.037) 

For one mile of 4-Ln Urban undivided commercial 
curbed street (4U) with power poles on one side on 
150 foot spacing 2 feet from edge of travel way:

= 0.232 x 35.2 x 0.037+ (0.963) 

= 1.265 
= 0.302 + 0.963 

CMF for Roadside Fixed Objects: Example
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CMF2r = foffset x Dfo x pfo + (1 – pfo) 

= 0.232 (5280/150)(2)(0.037))+(1 – 0.037) 

For one mile of 4-Ln Urban undivided commercial 
curbed street (4U) with power poles on both sides 
on 150 foot spacing 2 feet from edge of travel way:

= 0.232 x 70.4 x 0.037+ (0.963) 

= 1.567

CMF for Roadside Fixed Objects: Example
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CMF for Roadside Fixed Objects: 
Exercise

CMF2r = foffset x Dfo x pfo + (1 – pfo) 

CMF2r = ______(5280/80)(1)(______) + 
(1 – _____) 

For one mile of 4-Ln Urban undivided commercial 
curbed street (4U) with trees (12” dia) on one side 
spaced 80 feet apart 5 feet from edge of travel way:

= 0.133 x 66 x 0.037+ (0.963) 

=  ______

0.133 0.037
0.037
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CMF3r for Median Width – Urban/Suburban 
Multilane Streets

►This CMF applies only to 
divided roadway  segments with  
traversable medians without 
barrier.
►The effect of traffic barriers on 
safety would be expected to be a 
function of barrier type and offset, 
rather than the median width; 
however, the effects of these 
factors on safety have not been 
quantified. Until better information 
is available, an CMF value of 1.00 
is used for medians with traffic 
barriers.
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CMF for Lighting

CMF4r = 1- (pnr x (1.0  – 0.72 pinr – 0.83 ppnr ))

Where:
pinr = proportion of total nighttime crashes for 
unlighted roadway segments that involve a nonfatal 
injury
ppnr = proportion of total nighttime crashes for 
unlighted roadway segments that involve PDO 
crashes only
pnr = proportion of total crashes for unlighted 
roadway segments that occur at night
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CMF for Lighting

CMF4r = 1- [pnr x (1.0 – 0.72 pinr – 0.83 ppnr ) ] 

►These are default values for nighttime crash proportions; 
replace with local information

► If light installation increases the density of roadside fixed 
objects, adjust CMF2r
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CMF for Lighting: Example
For 4-Ln Urban undivided commercial curbed street 
(4U) with power poles on 150 foot spacing 2 feet
from edge of travel way on one-side– Add Lighting

= 0.917 

CMF3r = 1- [pnr x (1.0 – 0.72 pinr – 0.83 ppnr )]

= 1- [0.365 x (1.0– 0.72(0.517) – 0.83 x 0.483) ]

•Lighting adds light poles at 160 foot spacing 
on one side (the other side) set back 2 feet 

from back of curb
► Recompute CMF2r
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For one mile of 4-Ln Urban undivided commercial 
curbed street (4U) with power poles on one side on 
150 foot spacing 2 feet from edge of travel way + 
street lighting on other side on 160 foot spacing 2 
feet from edge of travel way:

= 0.232((5280/150)(1)+ (5280/160)(1))(0.037) + (1 –
0.037) 

CMF for Roadside Fixed Objects: Example

CMF2r = foffset x Dfo x pfo + (1 – pfo) 

= 0.232 x (35.2+33.0) x 0.037+ (0.963) 

= 0.585 + 0.963 = 
= 0.232 x 68.2 x 0.037 + 0.963

1.548 
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CMF for Roadside Fixed Objects 
– combined effect of trees and 

luminaire supports

CMF2r = foffset x Dfo x pfo + (1 – pfo) 

= 0.133 x ((5280/80)(2)+(5280/160)(2))  x                    
0.037+ (1 – 0.037) 

Exercise: For one mile of 4-Ln Urban undivided 
commercial curbed street with trees (12” dia) spaced 
80 feet apart 5 feet from edge of travel way both sides 
+ Street lighting (non-breakaway) at 160 foot spacing 
at 5 feet from edge of travel way both sides:

= 0.133(132 + 66)(0.037) + (0.963) 
= 1.937

trees lighting
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CMF for Roadside Fixed Objects –
combined effect of trees and 

luminaire (breakaway)

CMF2r = foffset x Dfo x pfo + (1 – pfo) 
= 0.133 x ((5280/80)(2)+(5280/160)(2))  x   

0.037+ (1 – 0.037)

Exercise: For one mile of 4-Ln Urban undivided 
commercial curbed street with trees (12” dia) spaced 
80 feet apart 5 feet from edge of travel way both sides 
+ Street lighting (breakaway) at 160 foot spacing at 5 
feet from edge of travel way both sides:

= 0.133(132 + 0)(0.037) + (0.963) 
= 1.937

trees lighting

= 1.613
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CMF for Automated Speed Enforcement

CMF5r is:
1.00 for no automated speed enforcement; 
0.95 for automated speed enforcement
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Applying Crash Modification Factors to Prediction of Crash 
Frequency for Urban/Suburban Roadway Segments

Where:
Nbr = Predicted number of total roadway segment 

crashes per year with effects of conditions other than 
base conditions

Nbr = Nspf rs (CMF1r x CMF2r……..CMFnr)
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Applying Crash Modification Factors to Prediction of Crash 
Frequency for Urban/Suburban Roadway Segments

Example:
►Commercial on-street parallel 
parking both sides
►Roadside Fixed Objects (trees@80’ 
and non-breakaway light poles@160’ 
both sides) 
►Lighting 
►Transversible 15 foot wide median
►No speed enforcement

=   ______ crashes per year
= 32.8 (1.613 x 1.937 x 0.917 x 1.00 x 1.00)

Nbr = Nspf rs (CMF1r  x CMF2r x . . . . CMFnr)

CMF = 1.613

CMF = 1.937

CMF = 0.917
CMF = 1.00
CMF = 1.00
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Predicting Crash Frequency for Peds + Bikes 
on Urban/Suburban Streets

Npredicted rs = (Nbr + Npedr + Nbiker) CrWhere:
 N predicted rs =  predicted average crash frequency of an  

individual roadway segment for the selected year
 Nbr =  predicted average crash frequency of an individual 

roadway segment excluding vehicle-pedestrian and 
vehicle-bicycle crashes

 Npedr =  predicted average crash frequency of vehicle-
pedestrian crashes for an individual roadway segment

 Nbiker =  predicted average crash frequency of vehicle-
bicycle crashes for an individual roadway segment

 Cr =  calibration factor for roadway segments of a specific 
type developed for use for a particular geographical area

3rd Step

6-24



Predicting Crash Frequency for Peds + Bikes 
on Urban/Suburban Streets

Npedr = Nbr x fpedr
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Npedr = Nbr x fpedr

= 93.9 crashes per year x 0.009
= 0.85 crashes per year

From 
continued 
Example:
4-Ln 
Undivided

40 mph

Predicting Crash Frequency for Peds + Bikes 
on Urban/Suburban Streets
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Predicting Crash Frequency for Peds + Bikes 
on Urban/Suburban Streets

Nbiker = Nbr x fbiker
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Nbiker = Nbr x fbiker

= 93.9 crashes per year x 0.002
= 0.19 crashes per year

From 
continued 
Example:
4-Ln Undivided

40 mph = high 
speed

Predicting Crash Frequency for Peds + Bikes on 
Urban/Suburban Streets
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Predicting Crash Frequency for Peds + Bikes on 
Urban/Suburban Streets

Npredicted rs = (Nbr + Npedr + Nbiker) Cr

Npredicted rs =  (93.9  + 0.85 + 0.19 ) x 1
=  94.94 crashes per year

4th Step

6-29



Learning Outcomes:

►Described Crash Modification Factors for 
Multilane Suburban/Urban Streets
►Applied Crash Modification Factors (CMF’s) 
to Predicted Crash Frequency for Multilane 
Suburban/Urban Streets

Predicting Crash Frequency of 
Suburban/Urban Multilane Streets
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Questions and Discussion:

Introduction and Background
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