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Overview
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 What are TxDOT Work Codes?
 What’s TxDOT’s Work Code Combo Calculator?
 How is it used?
 Combined Crash Modification Factor (CMF) Methodology
 Example – Spreadsheet Walkthrough (version 1.0)
 Next Steps
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TxDOT Work Codes
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 Before calculating the SII, the proposed 
corrective action or safety 
countermeasure must be translated into 
the appropriate “work code”.  

 The HSIP Work Codes Table (Appendix B 
in 2026 TxDOT HSIP Guidelines) provides 
each countermeasure’s work code, 
definitions, crash reduction factors , 
service life, maintenance cost, and 
preventable crash types .

CMF Clearinghouse: https://cmfclearinghouse.fhwa.dot.gov/

  

https://cmfclearinghouse.fhwa.dot.gov/
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Definition of Terms
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 Crash Modification Factor (CMF):  ratio of   preventable crashes after installation of safety countermeasure(s)  
                                                                      preventable crashes before installation of safety countermeasure(s)

− Example:  100 crashes over a 3-year period before construction (denominator), 
68 crashes over a 3-year period after construction (numerator)  CMF = 0.68

 CMF Clearinghouse website is a primary source for research on the effectiveness of roadway safety 
countermeasures, that can be used for predictive analysis

 Crash Reduction Factor (CRF) = 1 – CMF

 Example for Safety Lighting:  
CMF = 0.68  CRF = 1 – 0.68 = 0.32, or a predicted 32% reduction in preventable crashes

https://cmfclearinghouse.fhwa.dot.gov/
https://cmfclearinghouse.fhwa.dot.gov/
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Definition of Terms
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 Preventable Crashes:  A crash with specific circumstances that could have 
theoretically been prevented by an applicable safety countermeasure

 Example:  Installing Safety Lighting should theoretically prevent crashes at 
nighttime

−Preventable Crash Assessment:  Analyze only those crashes which occurred after dark

− CR-4 Crash Report Form, “Light Condition” field = “Dark, Not Lighted”, “Dark, Lighted”, or 
“Dark, Unknown Lighting”

− MicroStrategy and AASHTOWare Safety 
support this level of crash filtering
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What’s TxDOT’s Work Code Combo Calculator?
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 Intuitive spreadsheet tool developed to calculate the crash reduction of 
multiple countermeasures. 
 End User
−TxDOT Safety Division & District Staff
 Primary Use

− Used in Benefit-Cost Analysis to justify HSIP Project Funding
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Safety Improvement Index (SII)
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 Ratio of the annual savings in 
preventable crash costs

 Needed for Targeted Approach 
 Results from this spreadsheet will be the 

input to SII Calculator Spreadsheet 
 A project with an SII ≥ 1.0 is considered 

cost-effective . 

 Projects with an SII <1.0 will not be 
considered for funding through the HSIP 
program.
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Work Code Combo Calculator
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Step 1: Select up to 8 work 
codes
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Combos with 4 or more Work Codes
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Step 2: Check whether all work codes from Step 1 populated here

Step 3: Fill in green input cells and use engineering judgment to designate 
the Top 3 in the last column when rankings are tied
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Recommended Reduction Factor
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Step 4: Check whether Top 3 
work codes populated here

Step 5: Use the recommended 
CMF/RF based on the most 

appropriate methodology and 
engineering judgement

Backend Calculation to find 
overlaping percentage per 
crash contributing factor
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Combined CMF Methodology
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Multiplicative Method

Additive Method

Dominant Effect 
Method

Dominant Common 
Residuals Method

CMFCombined = CMF1 ‡ CMF2

CMFCombined = (CMF1 × CMF2)CMF
1

CMFCombined = 1-  [(1-CMF1 ) + (1-CMF2 )]

CMFCombined = CMF1

Notes: CMF1 = lowest CMF Value
            A CMF is considered independent of another CMF if there is no overlap in their target crash type and/or crash severity.

One or more 
CMFs >1.0

Both < 1.0

Both < 1.0

Both < 1.0

N/A

Zero Overlap

Complete Overlap

Some Overlap

Magnitude Overlap
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Example - Spreadsheet Walk-through (version 1.0)
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Next Steps (version 2.0)
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 Integrating the “proportion” of total crashes that are preventable for each WC
 Revision planned for the next TxDOT HSIP update (Sept 2026)
 Example:  WC Combo with 107 Traffic Signal (20% RF) and 407 Sidewalk (50% RF)
− Version 1.0 produces a combined reduction factor of 50% based on Dominant Effect
− Version 2.0 produces a combined reduction factor of 25%, interpolating between 

Additive Method (for mutually exclusive crash types) and Dominant Effect (for complete 
overlap of preventable crash types between 2-3 countermeasures)

 Installing a Traffic Signal is intended to prevent Intersection crashes (35% of all 
crashes), and Installing a Sidewalk is intended to prevent Ped/ Bike crashes (1.6% of 
all crashes)
 35 /  1.6 = about 22 intersection crashes occur for every 1 ped/ bike crash
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Next Steps (version 2.0)
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 35 / 1.6 = about 22 intersection crashes occur for every 1 ped/bike crash
 The total subset of preventable crashes in this combo (Intersection + Ped/Bike) 

should be weighted more towards Intersection crashes and the 20% crash reduction 
resulting from installing a traffic signal
 Proportionality equation from Utah DOT
−CMFtotal = (  CMFspecific -1) x P +1
− Traffic Signal ( Intersection crashes) CMFtotal = (0.80 -1) x 0.35 + 1 = 0.93 (7% RFp)
− Sidewalks (Ped/ Bike crashes) CMFtotal = (0.50 -1) x 0.0164 + 1 = 0.9918 (0.82% RFp)

 The RFp’s can be used to rank combos with more than 3 work codes (version 1.0 has 
bias towards the highest RF’s regardless of crash propotionality

https://sites.google.com/utah.gov/udot-safety-standards/training-tools-and-resources/crash-modification-factors-cmf
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Next Steps (version 2.0)
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 Additive Method:  RFcombo = RF1 + RF2 ....... but now adjust for proportionality

  RF1 x P1         RF2 x P2              0.20 x 0.35           0.50 x 0.0164

  P1 + P2           P1 + P2            0.35 + 0.0164        0.35 + 0.0164 

 21% crash reduction with the Additive Method (assumed mutually exclusive or 
0% overlap in preventable crash types)
 Is this true?  Let’s simulate with a crash set of:

3500 intersection crashes and 164 ped/bike crashes (3664 pre -construction)
3500 x 0.80 + 164 x 0.50 = 2882 crashes post-construction
2882 / 3664 = 21%

+                 =                        +                         = 21% 
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Next Steps (version 2.0)
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 The spreadsheet calculates a 6% overlap in the crash types between Intersection 
crashes (some of which will involve ped/bike) and the Ped/Bike crash set which is 
exclusive to the Sidewalk countermeasure
 The spreadsheet 

maintains the Dominant 
Effect of 50%, which 
creates a range of 
interpolation between 
21% and 50%.
 The result is a final WC 

Combo Reduction Factor 
of 23%
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Next Steps (version 2.0)
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 Further considerations:  More detailed weighting for each possible preventable 
crash value.
 Example:  Determine how common each Manner of Collision is relative to

First Harmful Event = 1 (Pedestrian) or 5 (Pedalcyclist), etc

 Balance accuracy with practicality (added complexity may not significantly improve 
the accuracy of any given combo reduction factor)
 Back-test and re-calculate HSIP projects that have already been approved but have 

not let yet
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Thank You!

Questions?
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