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Connecting you with Texas

Purpose of the Highway Safety Improvement Program (HSIP)

• The Highway Safety Improvement Program (HSIP) is a core Federal-aid program with the 
purpose to achieve a significant reduction in traffic fatalities and serious injuries on all public 
roads, including non-State-owned roads and roads on tribal land. The HSIP requires a data-
driven, strategic approach to improving highway safety on all public roads with a 
focus on performance.

• Approximately $325 million allocated to TxDOT annually for:
• Targeted projects (50%):  Locations with crash history
• Systemic projects (25%):  Locations with or without crash history, 

but could have similar features / deficiencies as Targeted projects
• Off-System (10%):  Locations within City/County jurisdiction
• Annual Priority (15%):  Annual area of focus chosen by TRF
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Crash Modification Factors (CMF)
• Performance is both predicted and measured using Crash Modification Factors (CMF)
• CMF Formula:  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   (*CRF’s are used for HSIP benefit/cost analysis)
• Example:  CMF = 0.68  CRF = 1 – 0.68 = 0.32, or a 32% reduction in preventable crashes

https://cmfclearinghouse.fhwa.dot.gov/
https://cmfclearinghouse.fhwa.dot.gov/
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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” (exclude “Daylight”, “Dawn”, and “Dusk”)
- MicroStrategy and AASHTOWare Safety 

support this level of crash filtering

• Easy to do before/after crash analysis for one project at a time…
but what about scaling up to 100’s or 1000’s of projects?
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Full-Scale HSIP Crash Analysis
1) Generate project map and verify locations

a) Use SiteManager to generate list of HSIP projects that completed construction each year
b) Use plan sets from Plans Online to verify project limits (Lat / Long / DFO)
c) Review / Verification / Correction takes about 200 hours (per year of projects)
d) 2021 ideal starting point – all have 3 years* of pre and post-construction crash data
e) Mapped 2022 & 2023, almost finished with 2024

2) Run automated crash mapping process with ArcGIS + Python + CRIS
a) 10 years of crash data (6 million) to locate all crashes within the limits of HSIP projects
b) Processing time 4-8 hours

3) Run automated Excel script to identify the preventable crashes for each project
a) Processing time ~10 seconds

4) Output preventable crash data to Tableau dashboards
* 3 years is considered the standard 

timeframe for crash analysis
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Tying Projects to Crashes
• Buffer projects by 10 meters
• Intersect crashes and projects
• Crash and project info are joined
• Export to CSV for Excel

All Crashes Projects Related Crashes
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Preventable Crashes - Excel Macro Script
• Write formulas for each safety countermeasure and their respective 

preventable crash criteria
• Example - Work Code 304 Safety Lighting:

• Example - Work Code Combo 108 Improve Traffic Signals and 521 Add Right Turn Lane:



8

Connecting you with Texas

Preventable Crashes - Excel Macro Script
• Script processes 100,000+ rows of crashes in a few seconds
• Example - Work Code 304 Safety Lighting

• Master formula list inserts the applicable formula on each crash row:
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Pre and Post-Construction Crash Counts
• Establish pre and post-construction date ranges for counting preventable crashes

(based on SiteManager construction begin and end dates)

• Sum crashes for each project that fall within the respective date ranges
• Output results to Tableau

- Tableau could have been used to do the sums shown in green, however letting Excel do 
the “heavy lifting” speeds up loading time in Tableau
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Results and Observations
• HSIP projects completed construction 2021 – 2023 (at least 36 months of pre/post data)
                All Preventable Crashes (46%) Preventable Fatalities and Serious Injuries (51%)
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Results and Observations
• 346 reduction in Preventable Fatalities (K) and Serious Injuries (A)
• 7197 reduction in All Preventable crashes (P)

• Curve Treatments (150 projects) - Chevrons (LED), Advanced Warning Signs, Profile Edgeline 
Markings, High Friction Surface Treatment:  22% RF K+A,  28% RF P

• Safety Lighting (55 Corridors, 44 Intersections):  34% RF K+A,  18% RF P

• Median Barrier (80 projects) – Steel Cable, Concrete Barrier:  54% RF K+A,  28% RF P

• Install Traffic Signal (23 projects):  71% RF K+A,  40% RF P

• Safety Treat Fixed Objects (137 projects):  -2% RF K+A,  15% RF P
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CRF Comparison to Actual Results
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Lessons Learned and Next Steps
• Safety Treat Fixed Objects – review preventable crash criteria

• Intersection Flashing Beacons – were previously retired as an HSIP countermeasure due 
to research indicating their ineffectiveness.  However, our data shows that although 
preventable crashes increased, K+A crashes significantly decreased
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Lessons Learned and Next Steps

• Crash totals are 
sometimes skewed 
by a small number 
of high ADT 
projects. Consider 
this before making 
any potential 
updates to 
reduction factors.
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Lessons Learned and Next Steps
• Important to recognize that not every location will demonstrate crash reduction.  The 

data shows that a little over half of locations will see a reduction in preventable crashes.
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Lessons Learned and Next Steps
• Crash results by year of construction completion.  Projects completed in 2022 show worst 

results - Monitor the impact of the “COVID Spike” in K+A crashes 2020-2023
- There is concern this is skewing the data pre and post-construction
- We anticipate better outcomes when 2020-2023 are the pre-construction years
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Lessons Learned and Next Steps
• Preventable crashes proportional to All crashes

- Some countermeasures and combos have “high proportionality”, meaning they relate to 
more-common types of crashes:
 Install/Improve Traffic Signals: 65-70%
 Milled EL/CL Rumble Strips: 40%
 Profile EL/CL Markings: 50%

- Countermeasures with “low proportionality”, meaning they relate to less-common types of crashes:
 Install Flashing Yellow Arrow: 5%
 Install Median Barrier: 1% (CRF was >50%, but these are more likely to be K or A)
 Left/Right Turn Lanes: 18% and 1%
 Pedestrian Crosswalk, Sidewalk, Signal, PHB, RRFB: all under 10% (more likely to be K or A)

• TRF is reviewing preventable crash criteria for the “low proportionality” countermeasures to ensure 
we are capturing the right types of crashes
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