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Introduction

This study consisted of a comparison between:
• A Test Subset of the 2012-2014* Data

o Weather: snow, sleet, hail or freezing rain
o Road surface condition: ice, snow or slush
o This subset will be referenced as: Icy Weather Crashes

• A Control Subset that Contained All Other Crashes
• Qualifiers

o Some comparison were reduced to eliminate:
 Non-descriptive values: e.g., Other, Unknown, etc. 
 Values with extremely low frequencies
 Reduced both subsets in a comparable way

o IMPACTS were re-run on the pruned subsets
.

*Year 2014 was complete through about the first half of July.



Organization of Results

Results in this PPT are organized by topic:
• Definition of the Test Subset (next three slides) 
• Time Related (7-14)
• Causal Driver Demographics (14-22)
• Driver Causes (23-31)
• Location (32-48)
• Roadway (49-52)
• Crash Severity (53-63)



Frequency Definition of the Weather Component



Frequency Definition of the Roadway Condition Component



Combining Subsets

Test Subset was a Logical OR of the two: 
• Weather: snow, sleet, hail or freezing rain
• Road surface condition: ice, snow or slush
• Some bad weather had good road conditions
• Some bad road conditions had good weather
• Subset addressed most slippery conditions



Time Related Topics:

• Icy Crash Proportion by Year
• Week and Month of the Year
• Day of the Week
• Time of Day and Lighting Conditions



CY2014 was partial (through about July 15th, which accounts for 
its high proportion of icy crashes.



The fifth, third and seventy weeks of the year were dramatically 
over-represented indicating that the icy weather crashes are 
generally highly concentrated in a Southern state like Alabama.



The cross-tabulation above shows the years that were involved
For the third, fifth and seventh week of the year.



Events occurring during the months not shown
were negligible.  Clearly January and early February
are the key times for PSAs.  Late December is cold
enough but generally lacks precipitation.



Early morning hours and morning rush hours are clearly over-represented.





Causal Driver Characteristics:
• Age

• Youngest under-represented but still high frequency
• Concentration: ages that could not avoid driving

• Gender
• Male involvement is higher in proportion than expected
• Could reflect willingness to drive in these conditions

• Employment
• Vehicle Usage (Police Emergencies)
• Vehicle Type
• Vehicle Age



52

23
32 Indications (targets for PSAs):

• Younger persons avoided driving
• Many 21-52 probably had to be on road



Five-year age intervals.





Being employed would be an obvious reason for being on the road.



Police and Ambulance units are over-represented;
The next slide shows how frequently they
were in emergency situations.





Vehicle type reflects typical rural family driving.



2002-2006Older model years may indicate less
maneuverability and crashworthiness.



Driver Causation Topics:
• Primary Contributing Circumstances

• Too Fast for Conditions
• Over-Steering; Over-Correction

• Speed at Impact
• Higher than expected impact speeds
• Higher impact speed increases severity

• Sequence of Events
• Run off the road predominant first event

• First Harmful Event
• Number of Vehicles
• Manner of Crash 



“Too Fast for Conditions” dwarfs every other category.  The
over-correcting category is also certainly expected – this is a
training issue.  The roadway problem are probably a misinterpretation
of officers thinking that ice and snow is a roadway defect.



At the other end, the cause of the non-icy crashes, these are
The high blue bars to the right of the distribution.  These all
Have less than a third of their expected values.



We would expect slower impact speeds due to drivers slowing 
down for the conditions; higher impact speeds could be due 
to over-representations in the rural areas.



Higher
impact
speeds
Result
in 
Higher
injury
severity.



Only about a third of icy crashes involve two vehicles; 
This proportion is over 2/3rds for non-icy crashes.



Extremely high
Over-representations:
• Bridge Abutment
• Concrete Barrier
• Guardrail Face



Over twice the number of single-vehicle
Crashes when icy conditions are involved.



These results are good to answer the question:
What happens when two vehicles do crash on
icy pavement?



Location Topics:
• Rural-Urban
• Locale
• Highway Classification (Controlled Access)
• County
• City
• Intersection or Non-Intersection
• Agency Regional/District Classifications

• ALDOT
• RPO
• ADECA
• DPS



Location Topics:
• Rural or Urban
• Locale
• Highway Classification and Ramps
• Counties*
• Cities*

• Rural areas around high population cities
• Exception: Birmingham
• Least affected: high population cities themselves (generally)

• Intersection or Segment?
• Regions for Emphasis and Resource Allocation 

*Recognize that the comparisons are against all non-icy condition crashes in 
a given geographic area, so increased traffic volume per se should not 
contribute to causing over-representation. 

Rural roadways had more than 50% more icy crashes
than expected, although their overall frequency is only
about 50% of those in urban areas.



While there were fewer icy related crashes in the rural areas,
There were over 50% more than expected when compared to
crashes in general.

Rural areas are over-represented in all crashes, but this cross-tabulation indicates
that they will be even more over-represented in the more severe crashes.  No 
doubt this is due to the increased speed on the rural roads.  All nine fatalities and 
about 62% of the Incapacitating Injury crashes were on rural roads.





Effectively, a major proportion of the
Municipal crashes shifted to the Interstates.



While Interstates were the most over-represented as far as overall crashes, only one
of the fatalities occurred there.  Clearly state and county roadways share the blame 
for the more severe crashes.  As we will see below this is because of the safety 
design features (e.g., guardrails and median barriers) that exist on Interstates.



On Ramps pose twice the problem as Off Ramps.



Locations tend to reflect where the icy conditions occurred.  There is no
inference regarding causation other than weather presence.

Locations with the greatest proportions of icy roadway crashes.



Locations with the lowest proportions of icy roadway crashes.



Locations with the greatest proportions of icy roadway crashes.



Locations with the lowest proportions of icy roadway crashes.



Non-intersection crashes reflect rural over-representation.



Clearly involved vehicles are having a real problem
in staying on the roadway.



Information for ALDOT emphasis and resource allocation.



Information for RPO emphasis and resource allocation.



Information for ADECA CTSP emphasis and resource allocation.



Information for DPS emphasis and resource allocation.



Roadway Topics:

• Roadway Curvature and Grade
• Traffic Control
• Speed Limit



All roadway characteristics except Straight and Level 
are over-represented.



Traffic Controls reflect the rural nature of
icy condition crashes.



Over-representations increase with the speed limit increases.



Crash Severity Topics:
• Severity Comparison: Icy vs. Non-Icy
• Multiple Fatalities and Injuries
• Vehicle Towed and for What Reason
• Vehicle Damage
• EMS Arrival Delay
• Police Arrival Delay

• Arrival delays
• Notification delays

• Barrier Effects of Severity
• Guardrail
• Concrete Barrier 



All injury severity classifications were
under-represented, which is indicative
of the slower impact speeds.  These
speeds were reduced sufficiently to
reduce injury severity, but they were 
not slow enough to prevent the crashes.



There were two multiple-fataility crashes in
the icy crash subset; however the number of
crashes is insufficient to establish any pattern.



All injury categories except the “seven injury” 
category were under-represented, which reflects
the findings of the overall severity result.



Proportions of vehicles towed when involved in icy road crashes
are over-represented regardless of reason for towing indicating
more severe damage.



Further evidence of more vehicle damage than expected.



This comparison is only for injury crashes for which
EMS services were called.  Clearly the delay time in
receiving EMS were significantly longer.



This is for all crashes.  Delay times for icy roadway crashes
are significantly longer than for other crashes. 



Much of the arrival delay is caused by the notification delay.



Barriers and Guardrails can increase crash frequency but they are 
more than justified by severity reduction. 



Evidence of Guardrail and Concrete Barrier effectiveness in reducing severity – notice
how they tend to push the crashes into the less severe categories.  All crashes
given above are from the icy crash subset.
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