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ERRATA 
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Dear Customer: 

 

Recently, we were made aware of some technical revisions that need to be applied to the Highway Safety Manual, 

1st Edition, and the Highway Safety Manual Supplement. 

 

Changes are reflected by color-coded highlights on individual pages throughout errata file. 2010 changes are 

highlighted in blue, 2012 changes are highlighted in red, and 2016 changes are highlighted in green. 

Please scroll down to see the full erratum.  

In the event that you need to download this erratum file again, please download from: 

http://downloads.transportation.org/HSM-1-M-Errata.pdf. 

In order to see color-coding on a hard copy printout, please select “Document and Markups” in the Print 

dialog box when selecting your print options so that highlighting will be displayed properly. 
 

Then, please replace the existing pages with the corrected pages to ensure that your edition is both accurate and 

current.  

 

AASHTO staff sincerely apologizes for any inconvenience. 
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Vol. 1 

2-12 In Section 2.5, first paragraph, there is a 
duplicate partial second sentence  

Paragraph should read:  
“This section considers major road design 
elements, related driver tasks, and human 
errors associated with common crash Types. It 
is not intended to be a comprehensive 
summary, but is intended to provide examples 
to help identify opportunities where an 
understanding of the influence of human 
factors can be applied to improve design.” 

2-17 In Slow-Moving or Stopped Vehicles Ahead 
Section change opening of first sentence: 
“For the controlled-access mainline,…” 

Sentence should read: 
“As for the controlled-access mainline,…” 

3-17 The term e(–0.4865)  is used in Equation 3-4. Change the term  to e(–0.312). 

3-21 Answer to Example 1: “Using Equation 3-7, 
expected crashes . . .” 

Change to “Using Equation 3-3 and a calibration 
factor = 1.0, expected crashes . . .” 

3-21 Answer to Example 2: Using Equation 3.8 . . .” Change the answer to “Using Equation 3.7 . . .” 

3-33 2nd to last equation on page began with 
̂Year 4 =  (5 +   7 – 11 + 9) / (0.87 +  0.71 +  0.64  + 1)   =  
32 / 3.22  =  9.94 estimate of crashes for the last year: 

Change to the following: 
̂Year 4 =  (5 +   7 + 11 + 9) / (0.87 +  0.71 +  0.64  + 1)   =  
32 / 3.22  =  9.94 estimate of crashes for the last year: 

4-9 In Table 4-2, third column, Rows 11 and 12: 
“Expected average crash frequency at the 
site” 

Please change text to: 
“Expected average crash frequency per year at 
the site” 

4-17 The Coefficient of Variation for Segment B1 is 

shown as 7.7
1 0.535.7BCV  

The denominator should be 5.2: 
7.7

1 0.535.2BCV  

4-35 In the table showing Ranking Based on RSI, the 
Average RSI Cost for Intersection 6 is $48,900. 

The Average RSI cost for Intersection 6 should be 
$42,800. 

4-42 The calculation of crash frequency variance 
shown in the table in Step 3 indicates the 
variance for Signal is 10.5 and the variance for 
TWSC is 18.8. 

The variance for Signal should be 13.75, and the 
variance for TWSC should be 10.5. 

4-46 In Table 4-10, the heading for the last column 
is “Average 3-Year Expected…” 

Change this heading to “Average 3-Year Predicted 
. . .” 

Full document details: AASHTO HSM-1-2010 errata 2016

http://www.avadocuments.com/doc/aashto-hsm-1-2010-errata-2016
http://www.avadocuments.com/doc/aashto-hsm-1-2010-errata-2016


Errata to the Highway Safety Manual, 1st Edition and Supplement 
 2010 errata changes in blue    2012 errata changes in red    2016 errata changes in green (bold)

HSM-1-E3 iii March 2016 

Page Existing Text Corrected Text 

4-46 Eq. 4-16 is incorrect. Replace Eq. 4-16 with the following:
2

predictedk N 

4-47 In Table 4-11, all “N” should be changed Make the following change to the equations in 
the table: “Npredicted”  

4-47 In Table 4-11, Eq. III: Please make the following change to the 
equation: 

( 1.5 ( ))predicted observed predictedN N N       

4-55 In the Alpha and Beta calculations table: 
s2 = 0.034, α = 0.91, β = 3.2 

Make the following change in the equation: 
s2 = 0.037, α = 0.80, β =2.84 

4-57 In the Ranking Based on Probability table: 
Wrong values for probability of specific 
crashes for signalized intersections were 
provided 

Corrected values and ranking based on 
formulas provided 

4-60 In Eq. 4-26, the last item under “where” is 
Npredicted,1(FI). 

Change this item to Npredicted,n(FI). 

7-7 In Section 7.4.3.4, item 1-a-ii is shown as 
(P/F,i,y) = (1 + i)(–y). 

Change this item to (P/F,i,y) = (1 + i)(–y). 

7-14 Table 12 is referenced in the last paragraph. Change the reference to Table 7-5. 

7-17 Equation 7-10: 

( ) ( ) ( )expected PDO expected total expected FIN N N  
Make the following change in the equation: 

( ) ( ) ( )expected PDO expected total expected FIN N N    

7-17 In Step 4, Eq. 7-13 is shown as: 
AM(total) = AM(PDO) × AM(FI). 

Change Eq. 7-13 to: 
 AM(total) = AM(PDO) + AM(FI). 

7-18 Following Eq. 7-14, at the end of second line of 
the where list, the (P/F,i,y) is calculated as 
(1 + i) – y. 

Change this calculation to (1 + i)(–y). 

7-19 In Table 7-10, Columns 2 and 4 need to be 
revised, as does the heading for Column 2. 

Substitute Table 7-10 with the attached revised 
table. 

7-19 The first line under Results states, “The 
estimated present value monetary benefit of 
installing a roundabout at Intersection 2 is 
$33,437,850.” 

Change the amount to $5,675,500. 
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9-8 Step 2 of Figure 9-2 states, “Calculate the 
predicted crash frequency for each site summed 
over the entire before period.” 

Change “predicted” to “expected.” 

9-21 Eq. A-10 is referenced in the last column in the 
table under Step 6. 

Change the reference to Eq. 9A.1-11. 

9-36 In Equation 9A.1-5:  
“ORi = Odd Ration at site i” 

Make the following text change: 
“ORi = Odd Ratio at site i” 

9-41 Eq. 9A.2-16 is shown as 
Safety Effectiveness = 100 × (1 – R). 

Change this equation to 
Safety Effectiveness = 100 × (1 – OR). 

Vol. 2

C-14 After Figure C-3, a heading was inadvertently 
omitted. 

Add the heading “C.6.3 Safety Performance 
Functions (SPFs)” immediately following Figure 
C-3.

C-14 The term e(–0.4865)  is used in Eq. C-4. Change the term to e(–0.312). 

C-15 C.6.3 Crash Modification Factors (CMFs) Renumber the heading as “C.6.4 Crash 
Modification Factors (CMFs).” 

C-18 C.6.4 Calibration of Safety Performance
Functions to Local Conditions

Renumber the heading as “C.6.5 Calibration 
of Safety Performance Functions to Local 
Conditions.” 

C-18 C.6.5 Weighting Using the Empirical Bayes
Method

Renumber the heading as “C.6.6 Weighting 
Using the Empirical Bayes Method.” 

10-17 In Table 10-3 Note: 
“Accident…Exhibit 10-4.” 

Remove the note 

10-23 The 3rd row about (CMF3r) in Table 10-7 
references Table 10-7. 

Change this reference to Equation 10-13. 

10-23 The 6th row about (CMF6r) in Table 10-7 
references Table 10-11. 

Change this reference to Equation 10-17. 

10-25 The calculation 0.98 + 6.875 is used in an 
equation within the last row in Table 10-9. 

Change the calculation to 0.98 – 6.875. 
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10-26 In the last paragraph, first sentence: 
“…Table 9, Figure 8, and Table 10…” 

Make the following text change: 
 “…Tables 10-9 and 10-10, and  
Figure 10-8…” 

10-42 A 1,2000-ft horizontal curve radius is used in 
the 5th bullet under the heading “The Facts”. 

Change the horizontal curve radius to 
1,200 ft. 

11-10 The second sentence of Step 12 reads, 
“Otherwise, proceed to Step 14.” 

Change “Step 14” to “Step 13.” 

11-11 In the first definition: 
“…rural two-lane, two-way road facility…” 

Make the following text change: 
 “…rural multi-lane highway…” 

11-16 In the first paragraph, first sentence: 
“…in Table 11-3…” 

Make the following change: 
“…in Table 11-4…” 

11-18 In the second paragraph, second sentence: 
“The SPFs for undivided roadway…” 

Make the following text change: 
 “The SPFs for divided roadway…” 

11-19 In the first paragraph, first sentence: 
“The default proportions in Table 11-5…” 

Make the following Table number 
change: 
“The default proportions in Table 11-
6…” 

11-31 Paragraph 1, line 7 refers to Table 13-9. Change this reference to Table 13-13. 

11-33 Eq. 11-18 is shown as 

1
0.016 1.0

(0.98 0.16 )
i

skewCMF
skew


 

 
  

Change the denominator as follows: 

1
0.016 1.0

(0.98 0.016 )
i

skewCMF
skew


 

 
 

11-33 Eq. 11-19 is shown a

1
0.017 1.0

(0.52 0.17 )
i

skewCMF
skew


 

 

Change the denominator as follows: 

1
0.017 1.0

(0.52 0.017 )
i

skewCMF
skew


 

 

11-34 Eq. 11-20 is shown as 

1
0.053 1.0

(1.43 0.53 )
i

skewCMF
skew


 

 

Change the denominator as follows: 

1
0.053 1.0

(1.43 0.053 )
i

skewCMF
skew


 

 
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11-34 Eq. 11-21 is shown as 

1
0.048 1.0

(0.72 0.48 )
i

skewCMF
skew


 

 
  

Change the denominator as follows: 

1
0.048 1.0

(0.72 0.048 )
i

skewCMF
skew


 

 
  

11-35 In the CMF4i—Lighting section: 
“This CMF applies to total intersections 
crashes (not including vehicle-pedestrian 
and vehicle-bicycle collisions). 

Make the following text change: 
“This CMF applies to total intersection 
crashes.” 

11-50 Step 10, Intersection Skew Angle calculates 
CMF1i as follows: 

1

1

0.016 1.0
(0.98 0.16 )

0.016 30 1.0 1.08
(0.98 0.16 30)

i

i

skewCMF
skew

CMF


 

 


  
 

Change this calculation to: 

1

1

0.016 1.0
(0.98 0.016 )

0.016 30 1.0 1.08
(0.98 0.016 30)

i

i

skewCMF
skew

CMF


 

 


  
 

11-50 The final calculation in Step 10 is:  
CMFcomb  = 1.08 × 0.56 × 0.90 = 0.54. 

Change this calculation to 
CMFcomb  = 1.33 × 0.56 × 0.90 = 0.67. 

11-50 Step 11, Calculation of Predicted Average 
Crash Frequency, indicates the results are 
= 0.928 × 1.50 × (0.54) = 0.752 crashes/year. 

Change these results to 
= 0.928 × 1.50 × (0.67) = 0.933 crashes/year. 

11-52 Column 2 of the table for Worksheet SP3B lists 
CMF for Intersection Skew Angle for the Total 
Crash Severity Level in Row 1 as 1.08 and the 
Fatal and Injury Crash Severity Level in Row 2 
as 1.09. 

Change the CMF for Intersection Skew Angle 
for the Total Crash Severity Level to 1.33 and 
the Fatal and Injury Crash Severity Level to 
1.50. 

11-52 Column 6 of the table for Worksheet SP3B lists 
Combined CMF for the Total Crash Severity 
Level in Row 1 as 0.54 and the Fatal and Injury 
Crash Severity Level in Row 2 as 0.44. 

Change the Combined CMF in Column 6 to 
0.67 for the Total Crash Severity Level in Row 
1 and to 0.61 for the Fatal and Injury Crash 
Severity Level in Row 2. 

11-52 Column 5 of the Worksheet SP3C show the 
values for Combined CMFs are 0.54 for Total 
Crash Severity Level in Row 1, 0.44 for Fatal 
and Injury Crash Severity Level in Row 2, and 
0.44 for Fatal and Injury Crash Severity Level 
in Row 3. 

Change these values to 0.67, 0.61, and 0.61, 
respectively. 
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11-52 Column 7 of the Worksheet SP3C show the 
values for Predicted Crash Frequency are 0.752 
for Total Crash Severity Level in Row 1, 0.286 
for Fatal and Injury Crash Severity Level in 
Row 2, 0.178 for Fatal and Injury Crash 
Severity Level in Row 3, and 0.466 for Property 
Damage Only in Row 4. 

Change these values to 0.933, 0.396, 0.247, and 
0.537, respectively. 

11-53 The values in Columns 3, 5, 7, and 9 in the table 
for Worksheet SP3D are incorrect. 

Substitute the table for Worksheet SP3D with 
the attached revised table. 

11-53 In the table for Worksheet SP3E, the values for 
Predicted Average Crash Frequency listed in 
Column 2 are 0.752, 0.286, 0.178, 0.466 
crashes/year. 

Change these values to 0.933, 0.396, 0.247, and 
0.537, respectively. 

11-55 The values in Columns 2, 3, 4, 7, and 8 for 
Intersections shown in Worksheet SP4A are 
incorrect. 

Substitute the table for Worksheet SP4A with 
the attached revised table. 

11-55 The final calculation for Intersection 1 is shown 
as:  

1 0.743
1 0.460 (0.752)

w  
 

  

Change this calculation to 
1 0.700

1 0.460 (0.933)
w  

 

11-56 Under the subheading Column 8—Expected 
Average Crash Frequency, the calculation for 
Intersection 1 is shown as follows: 
Nexpected  = 0.743 × 0.752 + (1 – 0.743) × 3 = 
1.330. 

Change this calculation to 
Nexpected = 0.700 × 0.933 + (1 – 0.700) × 3 = 
1.554. 

11-56 The values and the reference to Worksheet 3A 
in the table for Worksheet SP4B are incorrect. 

Substitute the table for Worksheet SP4B with 
the attached revised table. 

11-58 The headings and values shown in the tables 
for Worksheet SP5A and SP5A Continued are 
incorrect. 

Substitute the tables for Worksheet SP5A and 
SP5A Continued with the attached revised 
table. 

11-58 In Worksheet SP5A: there are subhead 
errors in columns 1-7 

Revert back to original edition’s subhead 
values 
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11-59 The calculation for w0  in Column 9 is shown as 
1

1.9681
4.347

0.688






Change the calculation to 
1

2.1091
4.528

0.682






11-59 The calculation for N0  in Column 10 is shown 
as 
= 0.688 × 4.347 + (1 – 0.688) × 9 = 5.799. 

Change the calculation to 
0.682 × 4.528 + (1 – 0.682) × 9 = 5.950. 

11-59 The calculation for w1  in Column 11 is shown 
as 

1
2.0091
4.347

0.684






Change this calculation to 
1

2.0761
4.528

0.686






11-59 The calculation for N1  in Column 12 is shown 
as 
= 0.684 × 4.347 + (1 – 0.684) × 9 = 5.817. 

Change this calculation to 
= 0.686 × 4.528 + (1 – 0.686) × 9 = 5.932. 

11-59 The calculation for Nexpected/comb in Column 13 is 
shown as: 

5.799 5.817
2

5.808






Change this calculation to: 
5.950 5.932

2
5.941






11-60 The values shown in the table for Worksheet 
SP5B are incorrect. 

Substitute the table for Worksheet SP5B with 
the attached revised table. 

11-61 The first sentence in the section on Results 
reads, “The predicted average crash frequency 
for the proposed four-lane facility project is 4.4 
crashes per year, and the predicted crash 
reduction for the project is 8.1 crashes per 
year.” 

Change the numbers to 4.5 crashes per year for 
the predicted average crash frequency and 7.8 
crashes per year for the predicted crash 
reduction. 

11-61 The values in Table 11-26 are incorrect. Substitute Table 11-26 with the attached 
revised table. 

12-10 In the 12th bullet: 
 “For all intersections…”

Remove the bullet 
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12-10 In the 16th bullet: 
“Number of major-road approaches with 
left-turn signal phasing (0, 1, or 2) 
(signalized intersections only) and type of 
left-turn signal phasing (permissive, 
protected/permissive, permissive/protected, 
or protected).” 

Make the following text change: 
“Number of approaches with left-turn signal 
phasing (0, 1, 2, 3, or 4) (signalized 
intersections only) and type of left-turn 
signal phasing (permissive, 
protected/permissive, permissive/protected, 
or protected).” 

12-10 At the end of the page, there is a missing 
bullet 

Add bullet text: 
 Pedestrian volumes

12-12 The second sentence of Step 12 reads, 
“Otherwise, proceed to Step 14.” 

Change “Step 14” to “Step 13.” 

12-15 In the middle of the page there is a missing 
bullet 

Add bullet text after “Presence/type of 
median”: 

 Presence of TWLTL

12-15 At the end of the page, there is a missing 
bullet 

Add bullet text after “Speed” category: 

 Automated Enforcement

12-28 In the last paragraph, first sentence: 
“The SPF for each of the four 
intersection…” 

Make the following change in the text by 
adding this to the end of the sentence:  
“…and intersection-related crashes.” 

12-41 In the last paragraph, first sentence: 
“The CMF applies…cross-median 
collusions…” 

Make the following text change to: 
“The CMF applies…cross-median 
collisions…” 

12-43 Paragraph 1, line 2 of Section 12.7.2 refers to 
CMF4i. 

Change CMF4i to CMF6i. 

12-86 Paragraph 1, Line 1 of the section on Results 
refers to “the unsignalized intersection in 
Sample Problem 4.” 

Change “unsignalized” to “signalized.” 

12-114 Column head (7) of Worksheet 2C Continued 
refers to Worksheet SP4B. 

Change the reference to Worksheet 2B. 

12-115 Column head (7) of Worksheet 2E Continued 
refers to Worksheet SP4B. 

Change the reference to Worksheet 2B. 

A-5–A-7 In Table A-2: “Average Annual Daily 
Traffic” 

Make this change throughout the table: 
“Annual Average Daily Traffic” 
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A-5 In Table A-2, the row for Presence of Lighting 
for Chapter 11 shows the “X” in the Required 
column 

The “X” should be in the Desirable column. 

A-5 In Table A-2, the row for Sideslope for Chapter 
11 shows the “X” not aligned in the Required 
column. 

The “X” should be in the Required column. 

A-5 In Table A-2 Rural Multilane Highways, 
“For divided highways only:” 

Add italics: “For divided highways only:” 

A-6 In Table A-2, Urban and Suburban 
Arterials: “Low-speed vs. intermediate or 
high speed” 

Please change to the following: 
“Posted speed limit” 

A-6 In Table A-2, the row for Presence of Lighting 
for Chapter 11 reads “Need actual datad.” 

The final d should be deleted so that the text 
reads “Need actual data.” 

A-6 In Table A-2, the row for Intersection Skew 
Angle for Chapter 11 does not have a 
superscript. 

Insert a superscript “d” to indicate a cross 
reference to table note d. The text should read, 
“Assume no skewd ” 

A-7 In Table A-2, Pedestrian Volume for Chapter 
12 refers to “Estimate with Table 12-21.” 

Change the cross reference to Table 12-15. 

A-8 The first line of Example Calibration Factor 
Calculation refers to Equation 10-18. 

Change the cross reference to Equation 10-10. 

A-8 In Equation 10-10: 
[ 5.73...]intspfN e    

Make the following change in the equation: 
[ 5.13...]intspfN e    

A-8 In the calculation for predicted crash 
frequency, the sample indicates that 

(–5.73 60 ln(4000) 0.20 ln(2000)

3.922 crashes/year
bibaseN e    


The correct values should be 
(–5.13 60 ln(4000) 0.20 ln(2000) 3.922

crashes/year
bibaseN e        

A-8 In the paragraph following the Nbibase 

calculation, the first sentence states, “The 
intersection has a left-turn lane on the major 
road, for which CMF1i is 0.67, and a right-turn 
lane on one approach, a feature for which 
CMF2i is 0.98.” 

Change this text to read:  
“The intersection has a left-turn lane on the major 
road, for which CMF1i is 0.82, and a right-turn 
lane on one approach, a feature for which CMF2i is 
0.96.” 
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A-8 In the last equation on the page, the calculation 
for predicted average crash frequency is 
recorded as “2.152 × 0.67 × 0.98 × 3 = 4.240 
crashes in three years, shown in Column 9.” 

The correct values for this calculation are actually 
“3.922 × 0.82 × 0.96 × 3 = 9.262 crashes in three 
years, shown in Column 9.” 

A-8 The final paragraph, second sentence on page 
A-8 indicates, “. . . The sum of the observed
crash frequencies in Column 10 (43) is divided
by the sum of the predicted average crash
frequencies in Column 9 (45.594) to obtain the
calibration factor, Ci, equal to 0.943. It is
recommended that calibration factors be
rounded to two decimal places, so calibration
factor equal to 0.94 should be
used . . .”

These sentences of the paragraph should read, 
“. . .The sum of the observed crash frequencies 
in Column 10 (43) is divided by the sum of the 
predicted average crash frequencies in Column 
9 (87.928) to obtain the calibration factor, Ci, 
equal to 0.489. It is recommended that 
calibration factors be rounded to two decimal 
places, so calibration factor equal to 0.49 
should be used . . .” 

A-9 The values in Columns 3, 5, 7, and 9 of Table  
Ex-1 are incorrect. 

Substitute the table for Table Ex-1 with the 
attached revised table. 

A-11 In Table A-3, Table 11-19 Intersections “X” Make the following change in the table: 
Table 11-19 Roadway Segments “X” 

A-14 In the paragraph, Crash Severity and 
Collision Type for Single-Vehicle Crashes by 
Intersection Type 

Add the following text:  
The default values for fbisv  in Equation 12-27 
should be replaced with locally available data. 

A-14 In the last paragraph, second sentence: 
“For a given facility type and speed 
category,…” 

Make the following text change: 
“For a given facility type,…” 

A-20 In Eq. A-9: 

૚࢝	ࢊࢋ࢚ࢉ࢏ࢊࢋ࢘࢖ۼ ൌ෍ට࢐࢓࢘ܓ	࢐࢓࢘ۼ

૞

ୀ૚ܒ

൅	෍ට࢐࢙࢘ܓ	࢐࢙࢏ۼ

૞

ୀ૚ܒ

൅	෍ට࢐ࢊ࢘ܓ	࢐ࢊ࢘ۼ

૞

ୀ૚ܒ

൅	෍ට࢐࢓࢏ܓ	࢐࢓࢏ۼ

૝

ୀ૚ܒ

൅	෍ට࢐࢙࢏ܓ	࢐࢙࢏ۼ

૝

ୀ૚ܒ

 

Make the following change in the equation: 

૚࢝			,ࢊࢋ࢚ࢉ࢏ࢊࢋ࢘࢖ۼ ൌ ቎෍ට࢐࢓࢘ܓ	࢐࢓࢘ۼ
૛

૞

ୀ૚ܒ

൅	෍ට࢐࢙࢘ܓ	࢐࢙࢘ۼ
૛

૞

ୀ૚ܒ

൅	෍ට࢐ࢊ࢘ܓ	࢐ࢊ࢘ۼ
૛

૞

ୀ૚ܒ

൅	෍ට࢐࢓࢏ܓ	࢐࢓࢏ۼ
૛

૝

ୀ૚ܒ

൅	෍ට࢐࢙࢏ܓ	࢐࢙࢏ۼ
૛

૝

ୀ૚ܒ

቏

૛
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Vol. 3

D-3 A sentence for Row “T” in Table D-1 was 
omitted. 

Add “A list of these treatments is presented in the 
appendices to each chapter” as the final sentence 
in this row. 

D-5 Item 2 in Section D.4.4, Application of CMFs 
to Estimate Crash Frequency, refers to “…an 
expected number of crashes…” 

Change this phrase to “…a predicted number of 
crashes…” 

13-22 There is no specific table referenced in the first 
sentence of the first paragraph to Section 
13.5.2.2. 

Reference Table 13-21. 

13-24 Table 13-2 is referenced in the 2nd paragraph 
to Section 13.5.2.4. 

Change the reference to Table 13-23. 

13-35 Table 13-411 is referenced in the 2nd 
paragraph to Section 13.8.2.7. 

Change the reference to Table 13-41. 

13-48 Table 13-54 is missing a row for installing 
pedestrian-activated flashing yellow beacons 
with overhead signs. In addition, the treatment 
to provide pedestrian overpasses and 
underpasses has a trend for urban arterials. 

Replace Table 13-54 with the attached revision.  

13-51 Figure 13-11 was calculated using the metric 
coefficient 0.2 

Make the following change to the figure: 
Figure calculated using the converted 
coefficient 0.322 

14-10 Exhibit 14-8 is referenced in the last paragraph. Change the reference to Table 14-4. 

14-19 Eq. 14-3 is shown as 

1
0.016 1.0

(0.98 0.16 )
i

skewCMF
skew


 

 
  

Change the denominator as follows: 

1
0.016 1.0

(0.98 0.016 )
i

skewCMF
skew


 

 
  

14-19 Eq. 14-4 is shown as 

1
0.053 1.0

(1.43 0.53 )
i

skewCMF
skew


 

 

Change the denominator as follows: 

1
0.053 1.0

(1.43 0.053 )
i

skewCMF
skew


 

 

14-20 Eq. 14-5 is shown as 

1
0.017 1.0

(0.52 0.17 )
i

skewCMF
skew


 

 

Change the denominator as follows: 

1
0.017 1.0

(0.52 0.017 )
i

skewCMF
skew


 

 
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14-20 Eq. 14-6 is shown as 

1
0.048 1.0

(0.72 0.48 )
i

skewCMF
skew


 

 
  

Change the denominator as follows: 

1
0.048 1.0

(0.72 0.048 )
i

skewCMF
skew


 

 
  

14-42 Exhibit 14-38 is referenced in the 3rd 
paragraph to Section 14.7.2.8. 

Change the reference to Table 14-28. 

14-52 The final sentence of Section 14A.5.1.8 reads, 
“The LPI provides pedestrians an opportunity 
to begin crossing without concern for turning 
vehicles (assuming right-on-red is permitted).” 

This sentence should read, “The LPI 
provides pedestrians an opportunity to 
begin crossing without concern for turning 
vehicles (assuming right-on-red is 
prohibited).” 

15-4 There are unknown crash effects for modifying 
ramp type or configuration and for providing 
pedestrian facilities on ramp terminals. 

Replace Table 15-1 with the attached 
revision. The two rows referring to 
modifying ramp type or configuration and 
to providing pedestrian facilities on ramp 
terminals have been deleted. 

15-6 Eq. 15-3: 
( 4.55 0.12)

( 4.55 0.20)

1.576 0.69
1.576

eCMF
e

 

 


 



Revise the equation: 
( 4.55 0.20)

( 4.55 0.12)

1.576 0.69
1.576

eCMF
e

 

 


 



15-11 A bulleted item is missing under Section 
15A.3.1, Ramp Roadways. 

Add the following bulleted item: 
■ Modify ramp type or configuration.

15-12 A bulleted item is missing under Section 
15A.3.1, Bicyclists and Pedestrians. 

Add the following bulleted item: 
■ Provide pedestrian facilities on
ramp terminals.

16-6 Exhibit 16-5 is referenced in the 2nd sentence 
to Section 16.4.2.1. 

Change the reference to Figure 16-1. 

16-6 Figure 16-1 is referenced in the 3rd sentence to 
Section 16.4.2.1. 

Change the reference to Figure 16-2. 
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17-5 There are unknown crash effects for mitigating 
aggressive driving through engineering and for 
implementing older driver education and 
retesting programs. 

Replace Table 17-4 with the attached 
revision. The two rows referring to 
mitigating aggressive driving through 
engineering and to implementing older 
driver education and retesting programs 
have been deleted. 

17-14 A subsection is missing under Section 17A.4.1. Add the following subsection and text after the 

3rd paragraph to subsection 17A.4.1.6: 

17A.4.1.7. Conduct Enforcement to 
Reduce Red-Light Running 

Automated enforcement for red-light 
running, combined with appropriate 
enabling legislation, potentially reduces 
crashes. 

17-14 to
17-16

As a result of adding a subsection that was 
missing under Section 17A.4.1, renumber the 
remaining subsections. 

Renumber as follows: 
■ Section 17A.4.1.7 as Section 17A.4.1.8
■ Section 17A.4.1.8 as Section 17A.4.1.9
■ Section 17A.4.1.9 as Section 17A.4.1.10
■ Section 17A.4.1.10 as Section

17A.4.1.11
■ Section 17A.4.1.11 as Section

17A.4.1.12

Supplement

18-42 In Eq. 18-35: 

 
 

8, , , , , ,
1

, ,
1

1.0

exp [ 10]

exp [ 10]

m

fs ac sv z c i c i
i

m

s c i c i
i

s

CMF P f

a W P f

b W





 
    
 

 
     

 
 





Make the following change to the 
equation: 

 
 

8, , , , ,
1

,
1

1.0

exp [ 10]

exp [ 10]

m

fs ac sv z c i
i

m

s c i
i

s

CMF P

a W P

b W





 
   
 

 
    

 
 




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18-43 In Eq. 18-36: 

9, , , , , ,
1

tan , ,
1

1.0

1.0

m

fs ac sv fi c i c i
i

m

c i c i
i

CMF P f

f P f





 
    
 

 
   
 





Make the following change to the 
equation: 

9, , , , ,
1

tan ,
1

1.0

1.0

m

fs ac sv fi c i
i

m

c i
i

CMF P

f P





 
   
 

 
  
 





18-52 In the first paragraph, last sentence; and the 
third paragraph, last sentence: “…is less 
than 0.75 ft, then it should…” 

Make the following text change: 
“…is less than 0.75 ft, then Wicb 
should…” 

19-67 Following Table 19-42 Please add the following text:  
“The curve entry speeds need to be 
calculated for all curves from milepost 0.0 
to the end of the analysis segment. This may 
include segments of an adjacent ramp that 
are not included in the current analysis 
segment. For each curve, record the entry 
speed, the total length of the curve, and the 
length of the current analysis segment.  
Once the procedure on the following pages 
is completed, return to Equation 19-33.  In 
this equation, the summation term only 
includes entry speeds and radii that have a 
length in the current analysis segment. All 
other curves analyzed should be ignored if 
they are not part of the current analysis 
segment.” 

Throughout Some equations using natural logarithm were 
inadvertently typeset with “In” instead of “ln”. 

Please replace the “In” with “ln” in these 
equations. 
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2.5. IMPACTS OF ROAD DESIGN ON THE DRIVER

2.5.1. Intersections and Access Points
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CHAPTER 2—HUMAN FACTORS 2-17

Slow-Moving or Stopped Vehicles Ahead

Poor Visibility of Vulnerable Road Users or Animals

2.6. SUMMARY—HUMAN FACTORS AND THE HSM

2.7. REFERENCES
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CHAPTER 3—FUNDAMENTALS 3-17

Npredicted  =  N  × (  ×  × . . . ) × 

Npredicted

N  
representing site type 

.

Advantages of the Predictive Method

3.5.2. Safety Performance Functions

N   =  ( ) × (L  × e

N

L
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CHAPTER 3—FUNDAMENTALS 3-21

Applying Multiplicative Crash Modification Factors

Example 1
Treatment ‘x’ consists of providing a left-turn lane on both major-road approaches to an urban four-leg signalized 
intersection, and treatment ‘y’ is permitting right-turn-on-red maneuvers. These treatments are to be implemented, and it 
is assumed that their effects are independent of each other. An urban four-leg signalized intersection is expected to have 
7.9 crashes/year. For treatment tx, CMFx = 0.81; for treatment ty, CMFy = 1.07. 

What crash frequency is to be expected if treatment x and y are both implemented?

Answer to Example 1
Using Equation 3-3 and a calibration factor = 1.0, expected crashes = 7.9 × 0.81 × 1.07 = 6.8 crashes/year.

Example 2
The CMF for single-vehicle run-off-the-road crashes for a 1 percent increase in grade is 1.04 regardless of whether the 
increase is from 1 percent to 2 percent or from 5 percent to 6 percent. What is the effect of increasing the grade from 2 
percent to 4 percent?

Answer to Example 2
Using Equation 3-7, expected single-vehicle run-off-the-road crashes will increase by a factor of 1.04(4 – 2) = 1.042 = 1.08 = 
8 percent increase. 

Multiplication of CMFs in Part C

Multiplication of CMFs in Part D

Compatibility of Multiple CMFs 
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CHAPTER 3—FUNDAMENTALS 3-33

Estimating Average Crash Frequency without Assuming Similar Crash Frequency in All Periods 

 

Y

y y × y where y denotes a period or a year (y Y Y  
Y

Xy y.

.

 

Y

y

Xy y.

4

Table 3A-2.

Year 1 Year 2 Year 3 Year 4 = Y

Proportion of Crashes

y
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CHAPTER 4—NETWORK SCREENING 4-9

Performance Threshold

Table 4-2.

Performance Measure Accounts for RTM Bias
Method Estimates a 
Performance Threshold

No No

Crash Rate No No

No No

No

No
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CHAPTER 4—NETWORK SCREENING 4-17

Peak Searching Method 

Question 
Segment B, in an urban four-lane divided arterial reference population, will be screened using the Excess Expected 
Average Crash Frequency performance measure. Segment B is 0.47 mi long. The CV limiting value is assumed to be 0.25. 
If the peak searching method is used to study this segment, how is the methodology applied and how is the segment 
potentially ranked relative to other sites considered in the screening?

Answer
Iteration #1
The following table shows the results of the first iteration. In the first iteration, the site is divided into 0.1-mi windows. For 
each window, the performance measure is calculated along with the CV. 

The variance is given as:

The Coefficient of Variation for Segment B1 is calculated using Equation 4-1 as shown below:

Example Application of Expected Average Crash Frequency with Empirical Bayes Adjustment (Iteration #1)

Subsegment Window Position
Excess Expected Average Crash 

Frequency Coefficient of Variation (CV)

B1 0.00 to 0.10 mi 5.2 0.53

B2 0.10 to 0.20 mi 7.8 0.36

B3 0.20 to 0.30 mi 1.1 2.53

B4 0.30 to 0.40 mi 6.5 0.43

B5 0.37 to 0.47 mi 7.8 0.36

Average 5.7 —

Because none of the calculated CVs are less than the CV limiting value, none of the windows meet the screening 
criterion, so a second iteration of the calculations is required.
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CHAPTER 4—NETWORK SCREENING 4-35

STEP 4—Rank Locations and Compare Relative Severity Index (RSI)

1 2 3 4

The following table shows the intersection ranking for all 20 intersections based on their average RSI costs. The RSI 
costs for Intersection 7 would be compared to the average RSI cost for the unsignalized intersection population. In 
this instance, the average RSI cost for Intersection 7 ($31,700) is less than the average RSI cost for all unsignalized 
intersections ($39,700 from calculations in Step 3).

Ranking Based on Average RSI Cost per Intersection

Intersection Average RSI Costa Exceeds RSIp

2 $57,600 X

14 $52,400 X

6 $42,800 X

9 $44,100 X

20 $43,100 X

3 $42,400 X

4 $42,000 X

12 $41,000 X

11 $39,900 X

16 $39,500

19 $37,800

1 $37,400

13 $34,800

8 $34,600

18 $34,100

17 $32,900

7 $31,700

5 $31,400

10 $31,000

15 $30,600

aAverage RSI Costs per Intersection are rounded to the nearest $100.

4.4.2.5. Critical Rate

Data Needs
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HIGHWAY SAFETY MANUAL4-42

STEP 3— Calculate Crash Frequency Variance per Reference Population  
Excess Predicted Average Crash Frequency Using Method of Moments

1 2 3 4 5 6

spreadsheet programs.

Var(N)  =  Variance

N

N i i

nsites

Calculate the crash frequency variance calculation for the TWSC reference population: 

The variance for signal and TWSC reference populations is shown in the following table:

Reference Population

Crash Frequency

Average  Variance

Signal 6.1   13.75

TWSC 7.1 10.5

STEP 4—Calculate Adjusted Observed Crash Frequency per Site 
Excess Predicted Average Crash Frequency Using Method of Moments

1 2 3 4 5 6
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HIGHWAY SAFETY MANUAL4-46

STEP 1—Estimate Predicted Average Crash Frequency Using an SPF Level of Service of Safety (LOSS)

1 2 3 4 5

Table 4-10.

Intersection Year

AADT Predicted Average 
Crash Frequency 

from an SPF
Average 3-Year Predicted 

Crash Frequency from an SPFMajor Street Minor Street

STEP 2—Calculate Standard Deviation Level of Service of Safety (LOSS)

1 2 3 4 5

k

Npredicted
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CHAPTER 4—NETWORK SCREENING 4-47

As shown, the standard deviation calculations for Intersection 7 are 

The standard deviation calculation is performed for each intersection. The standard deviation for the TWSC intersections 
is summarized in the following table: 

Intersection
Average Observed  
Crash Frequency

Predicted Average Crash  
Frequency from an SPF

Standard 
Deviation

2 11.7 1.7 1.1

3 7.7 2.2 1.4

7 11.3 2.6 1.6

10 5.7 2.2 1.4

15 5.7 2.3 1.5

17 4.3 2.6 1.6

19 3.7 2.5 1.6

STEP 3—Calculate Limits for LOSS Categories Level of Service of Safety (LOSS)

1 2 3 4 5

Table 4-11.

LOSS Condition Description

 < N  < (Npredicted )) 

 (Npredicted )) N  < Npredicted 

 Npredicted  N  < (Npredicted )) 

 N   (Npredicted ))

This sample calculation for Intersection 7 demonstrates the upper limit calculation for LOSS III.

Npredicted + 1.5 × ( ) = 2.6 + 1.5 × (1.6) = 5.0

A similar pattern is followed for the other LOSS limits.

The values for this calculation are provided in the following table:

LOSS Limits for Intersection 7

Intersection LOSS I Limits LOSS II Limits LOSS III Upper Limit LOSS IV Limits

7 0 to 0.2 0.2 to 2.6 2.6 to 5.0  5.0
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CHAPTER 4—NETWORK SCREENING 4-55

STEP 4—Calculate Alpha and Beta Parameters Probability of Specific Crash Types Exceeding Threshold Proportion

1 2 3 4 5 6

nsites

i

Var(N) )

The calculation for the two-way stop-controlled subcategory is:

The following table shows the numerical values used in the equations and summarizes the alpha and beta calculations for 
the TWSC intersections:

Alpha and Beta Calculations

Subcategories s2

TWSC 0.037 0.22 0.80 2.84
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The TWSC intersection population is ranked based on the Probability of Specific Crash Types Exceeding Threshold 
Proportion Performance Measure as shown in the following table:

Ranking Based on Probability of Specific Crash Types Exceeding Threshold Proportion Performance Measure

Intersections Probability

2 1.00

11 0.98

9 0.83

12 0.75

16 0.48

6 0.48

13 0.48

20 0.41

4 0.35

17 0.25

5 0.21

1 0.19

18 0.19

7 0.13

10 0.13

3 0.04

i *i
*i

Data Needs

Strengths and Limitations

Strengths Limitations

Procedure
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HIGHWAY SAFETY MANUAL4-60

STEP 2—Calculate Annual Correction Factor 
 Expected Average Crash Frequency with Empirical Bayes (EB) Adjustment

1 2 3 4 5 6 7

n ).

 

n

n( )

N  n n

N n( ) n

Shown below is the calculation for Intersection 7 based on the annual correction factor for year 3. The predicted crashes 
shown in the equation are the result of Step 1 and are summarized in the table that follows.

This calculation is repeated for each year and each intersection. The following table summarizes the annual correction 
factor calculations for the TWSC intersections:
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CHAPTER 7—ECONOMIC APPRAISAL 7-7

7.4.3.4. Method Two—Convert Non-Uniform Annual Benefits to Present Value

) factor presented in 

i) (

ii) ( i) y)

i i

y

7.5. ESTIMATE PROJECT COSTS

Creating operating cost estimates
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Table 7-3.

Year in service life (y) Major AADT Minor AADT Nexpected(total) Nexpected(FI)

4

Table 7-4.

Injury Severity Estimated Cost

Source: Crash Cost Estimates by Maximum Police-Reported Injury Severity within Selected 
Crash Geometries, FHWA-HRT-05-051, October 2005

Intersection 2

i)
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CHAPTER 7—ECONOMIC APPRAISAL 7-17

Step 3—Calculate the expected change in crash frequency for total, fatal and injury, and PDO crashes.

N ) =  N ) N )

N  =  N N

N ) =  N N )

N

N )

N )

Table 7-8.

Year in service life, y Nexpected(total) Nexpected(FI) Nexpected(PDO)

4 4.4
4.4
4.4

Step 4—Convert Change in Crashes to a Monetary Value

AM( ) =  N ) × ( )

AM( ) =  N ) × ( )

AM  =  AM( ) + AM( )

AM( ) y

( )

AM( ) y

( )

AM y.
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HIGHWAY SAFETY MANUAL7-18

Table 7-9.

Year in 
service life, y N(FI) FI Crash Cost AM(FI) N(PDO)

PDO Crash 
Cost AM(PDO) AM(total)

4 4.4
4.4
4.4

Step 5—Convert Annual Monetary Values to a Present Value 

Note

PV  (

PV y

( i) y)

i i

y

(
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