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Abstract 
 
This abstract summarizes and IMPACT study conducted for CMV and Heavy Trucks (CMVHT) 
that compared crashes in which CMVHTs were involved against those in which CMVHTs were 
not involved.  “Involved” does not imply that the CMVHT vehicles/drivers caused the crash; the 
CMVHT involved subset includes both these and those in which the CMVHTs were the non-
causal vehicle.  The summary of this study will be given in the categories used in performing the 
analysis, which are as follows: 

• Technical CMV Involved and CMV plus Heavy Truck (CMVHT) Causation. The 
filter applied included a combination of CMVs and other heavy vehicle.  A proportion of 
54.2% of the crashes that were in the subset were reported to have been caused by the 
CMVHT.  An analysis of two-vehicle crashes showed that for crashes involving 
CMVHTs the following causation probabilities were assigned:   

o For all crashes CMVHT caused 53.9% of the crashes; 
o For fatality crashes CMVHT cause 21.4% of the fatality crashes. 

The 21.4% fault percentage for CMVHTs demonstrates that most fatal crashes involving 
CMVHTs are the fault of the lighter vehicles, according to crash reports – only about one 
in five is caused by the CMVHT, which we would anticipate that this number would be 
one in two.  

• Driver Behavior, Impaired and Distracted Driving.  There should be no inference that 
the CMVHT is (or is not) at fault because the subset is of CMVHT involved, not caused 
crashes.  Primary Contributing Circumstances that are least significant include DUI, CU 
Driver Condition, Distracted Driving.  Fatigued/Asleep is a category included in the dis-
tracted driving attribute, and it is shown to be slightly over-represented (difference is no 
statistically significant, as was the case with C121 above).  The number of Left Scene 
positives was about 11.5% higher than expected, which is significant.  Single Vehicle 
Crashes were significantly under-represented for crashes involving CMVHTs.  Side-
swipes were seen to be an obvious problem.  Vehicle Maneuver showed that sideswipes 
resulting in lane changes are a major issue.  The First Harmful Event pattern that emerged 
is that unforced errors (characterized by single vehicle crashes) are consistently under-
represented.  These unforced error type crashes most often go with alcohol/drug use and 
distracted driving, which attests to the professional nature of the CMVHT drivers and the 
time that they drive.  

• Driver Demographics.  While not over-represented the large number of young people 
involved shows that the dangers of risk-taking around trucks should be emphasized in 
whatever way might motivate young people.  It is important to recognize that this distri-
bution is increasing by one each year, and basically is “not getting any younger.”  With 
increasing life spans and the necessity to postpone retirement, we can expect that the 
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problem age group will get into the seventies over the next decade.  The number of truck 
drivers is relatively small up until the 31-35 age grouping.  It expands from there peaking 
at 46-50, and then it does not drop to a break even with the non-truck driving population 
until 71-75.  After that the age groups are under-represented.  While it is expected that 
males would be over-represented in their crash causation for CMVHT-involved crashes 
as compared to all other crashes, the specific degree is important to note.  Also, this is a 
category that needs to be watched because it is changing from year to year.  The CMVHT 
drivers drive up the Greater than 25 Miles frequency, but the majority of causal drivers 
are still within 25 miles of home, again emphasizing that the subset of concern is not iso-
lated to CMVHT-caused crashes – in contains all CMVHT-involved crashes. 

• Roadway Characteristics.  Speed Limit shows that the problem areas are on those road-
way sections that had the higher speed limits, and in particular, that had 70 MPH speed 
limits – that would be the rural areas.  Estimated Speed at Impact showed that the highest 
over-representations are where they vehicles were operating at nor near the speed limit.  
However, significant over-representation occur up through 80 MPH indicating the need 
for speed enforcement.  As expected the Highway Classification most over-represented is 
that of Interstates.  This should not indicate that these highways are in any way deficient; 
rather, it is just that the majority of CMVHT traffic is on these roadways.  CMVHT-
involved crashes were found to occur relatively proportionately more often in workzones 
(6.04%) than the control group (1.87%). 

• Time Factors.  Compared to other crash types that have been fairly stable with a large 
relative increase in 2014, CMVHT crashes were down significantly in both 2013 and 
2014.  This is a very good positive development for this component of the traffic mix in a 
time when the economy shows signs of rebounding.  Time of Day analysis indicated that 
morning rush hour is a bad time, and all subsequent daytime hours through until the after-
noon rush hours are high and over-represented.  The Day of the Week analysis showed 
that the expected Monday through Friday are high with all but Friday being over-repre-
sented significantly, since seemingly the truck drivers avoid this time of the week.   

• Geographical Considerations.  The Rural/Urban analysis showed about 2/3rds of the 
crashes of CMVHT-involved vehicles occur in the urban areas, as compared to about 
3/4ths of other crashes.  Those in the urban areas were shown to be of much less severity 
because of the lower speeds.  Rural areas of the state that are adjacent to heavily traveled 
urban areas tend to be consistently over-represented.  Birmingham and Mobile were at 
the top of the city list, while Montgomery and Huntsville are at the very bottom.   

• Severity Factors.  The number of vehicles involved impacts the severity of the crash in 
that it will necessarily involve a smaller vehicle independent of causation.  Since multiple 
vehicle crashes are the norm for CMVHT crashes, they can be expected to be more se-
vere.  Only about 15.2 CMVHT crashes are single vehicle as compared to 24.6% for non-
CMVHTs.  As expected, the fatality probability in a CMVHT-involved crash is over 
twice that of other crashes (single vehicle crashes included).  The highest non-fatal sever-
ity case shows no significant difference, while the other two injury classifications are 
slightly but significantly under-represented.  Unexpectedly, the no-injury category was 
over-represented, probably coming from the large number of CMVHT crashes that occur 
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in urban area.  All of the single and multiple fatality classifications are over-represented, 
and correspondingly, the No Fatalities category is under-represented.  This is expected 
since the typical CMVHT crash involves vehicles of extremely disparate size and weight.  

• Vehicle Factors.  It is expected that large trucks have a greater number of vehicle defects 
to contribute to a crash than would apply to passenger cars, and these types are antici-
pated to be over-represented (e.g., Tire Blowout, Wheels, Trailer Hitch, Power Train, 
Suspension).  While 55 crashes involving trains (11 per year) might not seem like many 
compared to the total CMVHT-involved crashes (41,473), the fact that they occur in three 
times the frequency of other crashes indicates that additional training might be warranted.  
The CU vehicle in this case would be a heavy truck since the second vehicle is the train.  
In addition, these crashes are quite spectacular, especially if the truck is carrying hazard-
ous materials.  

• Roadway Environment.  Weather was not a large causal factor in CMVHT-involved 
crashes, about 5% under the expectation for other crashes.  However, weather combina-
tions that involve wind were over-represented.  The weather conditions obscuring vision 
demonstrates that it is when the weather event is progress that the problem occurs.  Cars 
in the vicinity of large trucks during rain would be particularly vulnerable to this prob-
lem. 
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Introduction 
 
This is the first of three IMPACT studies conducted on CMV and Heavy Trucks (CMVHT), in-
cluding: 

• A comparison of crashes in which CMVHTs were involved against those in which 
CMVHTs were not involved (this study); 

• A comparison of crashes in which the CMVHT was at fault against those crashes involv-
ing a CMVHT, but where the CMVHT was not at fault; and 

• A comparison of crashes involving CMVHTs in CY2014 against the same that occurred 
in the previous four year period (CY2010-2013). 

The goal of all of these studies to surface the most effective countermeasures for reducing these 
crash frequencies and severities in the future.   
 
The acronym “CMVHT” will be used to describe the subset of concern in this current report.  It 
was thought to be of benefit for this analysis to enlarge the subset to include all heavy trucks and 
not just those that are classified to be technically Commercial Motor Vehicles.  The following 
display shows exactly what is in the subset that is of concern: 
 

 
 
 
It will be shown below in the IMPACT run of C080 that 11.0% of this subset were not indicated 
on the crash form to be technically CMVs, although the indicators of the heavy truck or commer-
cial bus given above applied.  Essentially the subset started with the technical CMV designation 
and then added the other indicators for heavy trucks.  Within CARE the filter is called “Heavy 
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Truck or CMV,” but for purposes of this report we will use the acronym CMVHT to apply to this 
entire subset.  The rationale for this is that these other heavy truck vehicles will generally display 
much the same characteristics as CMVs, and for purposes of this study, we are interested in de-
veloping countermeasures to all of these crashes. 
 
The following display gives the frequency distribution for overall crashes by year for this defined 
subset of crashes.  The blue line is the average over the five years. 
 

 
 
Clearly there was a significant reduction in CMV crashes in years 2013 and 2014.  This will be 
discussed in more detail in light of the overall crash trend below under the Time Factors major 
heading, attribute C003, Year.  
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IMPACT Outputs for CMVHT Involved (Not Necessarily Caused) 
 
CMVHT involved.  In interpreting the displays below it is critical that the reader keep in mind 
just what the subset is and not make any inferences as to causation.  It is reasonable to expect 
that because the CMVHT subset is almost exclusively heavy trucks that a large proportion of the 
crashes under consideration will be caused by this subset.  All other things being equal it could 
be expected that in a crash involving a passenger care and a CMVHT, 50% of the crashes will be 
caused by the CMVHT.  But this subset also includes single vehicle CMVHT crashes as well as 
crashes involving two CMVHTs, both of which fault must be assigned to the CMVHT.  This will 
skew the results, and the reader should be aware of that.  However, causation was not at all a fac-
tor in creating the subset in order to get the richest subset possible to aid in the creation and de-
velopment of countermeasures. 
 
FMCSA not qualified variables.  Variables C451-C459 are not shown because they had 10,284 
(93.9%) of their crashes in a category “Crash is Not Qualified,” yielding a remaining sample that 
would not be representative of all heavy truck crashes.  “Crashes Not Qualified” are crashes for 
which the FMCSA CMV data elements are not required.  The absence of these attribute values in 
such a large proportion of the CMVHT subset makes these variables of no value for the compari-
sons.  
 
Interpretation of IMPACT displays.  The following sections presents a number of IMPACT runs 
that surface some of the major characteristics of crashes in which CMVHTs were involved as 
compared to all of the rest of the crash records.  For information regarding the interpretation of 
IMPACT outputs, see:  
 

http://www.caps.ua.edu/software/care/ 
 
and scroll down to the bottom of the page for the IMPACT tutorial. 
 
Output pruning.  Most of the output displays in the following sections were “pruned” using an 
extremely valuable CARE tool that can dynamically change the filter on the subset being viewed 
to eliminate “noise” from IMPACT and Frequency output displays.  In most cases the following 
were summarily eliminated as not contributing information to the outputs: Unknown, CU is Un-
known, CU is Not a Vehicle, Other, Not Applicable.  Important to recognize is that even if we 
did not have these categories, we would still be making inferences from subsets of the total real-
ity of 100% complete and accurate reporting.  In those cases where outputs were pruned the re-
sult forms an estimate of reality that is, in most cases, is more accurate in the relative distribution 
sense than if these categories were left in, to say nothing of their distraction from the important 
results.  In situations where more than these were pruned, a note is made under the display. 
 

http://www.caps.ua.edu/software/care/
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Code interpretations.  In some cases a code or an entire variable (attribute) will be preceded by 
either an E or a P.  This indicates that the attribute value (or the entire attribute) is either exclu-
sive to eCrash (E) or to the Paper form (P).  If this does not appear then it should be concluded 
that the attribute or value is coded similarly enough in both modes that it can be considered es-
sentially the same variable, and thus comparable.  In some cases where there were very few P re-
sponses these were pruned from the output; in other cases where they were felt to be significant 
they can be combined with the E results to form an overall picture of reality.  CU = Causal Unit 
– the unit and driver indicated by the officer to have the most cause for the crash. 
 
Summary of output results by general IMPACT category.  The following gives a brief summary 
of the IMPACT displays that follow: 

• Technical CMV Involved and CMVHT Causation – this category helps to understand 
the contents of the CMVHT subset and to determine when these vehicles are the cause of 
two-vehicle crashes. 

o C450 CMV Involved.  This display shows that 11.0% of the crash records gener-
ated by the filter discussed above were obtained from vehicles that were not 
CMVs.  We expect to do a future study what will concentrate solely on CMVs. 

o C103 Causal Unit is the CMV.  This display indicates that 54.2% of the crashes 
that are in the subset were reported to have been caused by the CMV.  The subset 
includes single vehicle CMV crashes as well as crashes in which two or more 
CMVs might be involved.  So this is not an indicator of the crash causation per-
centage between CMVs and other motor vehicles. 

o C101 Causal Unit (CU) Type (multi-vehicle crashes).  This frequency distribution 
was produced for the CMVHT subset that was further restricted to multi-vehicle 
crashes only.  This enabled the causal vehicle to be determined for those types of 
vehicles in the CMVHT subset and a percentage to be computed.  However, this 
frequency distribution could not indicate those vehicles that were indicated to be 
CMVs but not included in the heavy truck logic.  In fact, some lighter trucks and 
passenger cars are indicated to be CMVs.  Further analysis created a cross-tabula-
tion of C450 (see above) vs. C101 from which the additional CMV causal units 
could be added.  The results correspond closely to those past IMPACT studies 
that identify crash causation by vehicle.  The results are, for crashes for which 
they are involved:   
 For all crashes CMVHT cause 53.9% 
 For fatality crashes CMVHT cause 21.4% 

In both cases multiple vehicle crashes that just involved two or more CMVHTs 
were charged against the CMVHT fault count. The 53.9% is statistically signifi-
cantly higher than 50% due to the very high numbers involved; however, when 
considering the skill required to control vehicles of this size it is not unexpected 
that they would have a higher at-fault rate.  The 21.4% fault percentage for 
CMVHTs demonstrates that most fatal crashes involving CMVHTs are the fault 
of the lighter vehicles, according to crash reports – only about one in five is 
caused by the CMVHT, which we would anticipate that this number would be one 
in two.  
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• Driver Behavior, Impaired and Distracted Driving – recall that any errors in skill or 
judgment could be attributed to the non-CMVHT vehicle for any attribute below (and in 
any of the categories) – there should be no inference that the CMVHT is (or is not) at 
fault.  If these results imply driver errors, they are to deal with both CMVGT and non-
CMVHT driver behaviors. 

o C015 Primary Contributing Circumstances (worse classifications).  Some of the 
highly over-represented PCCs are clearly items that would pertain to trucks, such 
as Defective Equipment and Cargo Falling or Shifting.  However, the other cate-
gories are items that could equally apply to non-CMVHT drivers and vehicles.  
Because of the number of possible values in this attribute it is presented in two 
displays, the worst for the CMVHT involved subset (this display) and the best 
(next display).  All items with less than 200 occurrences were excluded.  Note that 
E Ran Stop Sign appear on both displays.    

o C015 Primary Contributing Circumstances (best classifications).  The best from 
the CMVHT-involved subset of crashes is at the bottom of the table listing.  DUI 
is particularly significant for its absence in this subset (0.385 indicates only about 
a third of that expected when compared to the non-CMVHT crashes.  These indi-
cator are effectively telling us what CMVHT drivers and those within their prox-
imity are “doing right,” as opposed to the previous display. 

o C121 CU Driver Condition.  While the CMVHT-involved crashes are under-rep-
resented in several of the categories, the potential problem with “E 
Asleep/Fainted/Fatigued” should be of concern in light of recent rule-making in 
this regard. 

o C122 CU Officer Opinion Alcohol/Drugs.  This isolates the potential alcohol 
problem showing that it is a relatively small part of the problem of crashes involv-
ing CMVHTs. 

o C020 E Distracted Driving.  Fatigued/Asleep is a category included in the dis-
tracted driving attribute, and it is shown to be slightly over-represented (differ-
ence is no statistically significant, as was the case with C121 above).  These re-
sults should be reviewed as being relative, since it is known that this variable is 
generally unreported (through no fault of the reporting officer since this is not 
something that can usually be observed).  However, the same under-reporting ap-
plies to the control subset (crashes that do not involve CMVHTs), so the compari-
sons are valid.  Of particular interest would be the two electronic device/commu-
nications categories, both of which are significantly under-represented.  

o C105 CU Left Scene.  The number of positives here is about 11.5% higher than 
expected, which is significant.  If this is considered to be of importance to law en-
forcement additional analysis can be done to determine which units are more of-
ten leaving the scene as well as other aspects of this subset of crashes.  

o C023 E Manner of Crash (E indicates that this data element was only collected 
within the eCrash system).  This is a very useful attribute that should be viewed as 
indicative of issues when two or more vehicles are involved.  Note that Single Ve-
hicle Crashes is a separate category at the bottom of the table, and it is signifi-
cantly under-represented for crashes involving CMVHTs.  Several categories are 
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highly over-represented – the red background indicates that the Odds Ratio > 2, 
which means that the category is occurring more than twice its expectation when 
compared to the rest of the population of crashes.  Sideswipes are an obvious 
problem.  Non-collision would imply that a non-contact vehicle caused an inci-
dent that may not have resulted in damage to that vehicle; however, the other ve-
hicle may have crashed into something on the roadside.  While this is coded as 
Non-Collision (as opposed to Single Vehicle), it is not to imply that there was no 
damage.  Seventy-six of these Non-Collision crashes were injury crashes, with the 
rest reported as PDOs (27 Unknown).     

o C129 CU Vehicle Maneuver.  Here again, there is a dramatic difference between 
crashes involving CMVHTs and crashes in general.  The Max Gain takes into 
consideration not only the Odds Ratio, but the Subset Frequency, essentially indi-
cating how many crashes would be saved if there were some way to reduce the 
odds ratio to 1.000.  Putting the results of the last two attributes together it ap-
pears that sideswipes resulting in lane changes are a major issue. 

o C017.  First Harmful Event (worst Max Gains; excluding items < 30 crashes).  
The most dramatic over-representations are those that are not typically incurred 
by non-CMVHT vehicles, and thus the comparisons should not be given as much 
weight as the raw subset frequencies in establishing importance.  This was an-
other variable that had too many codes to fit on one page.    

o C017.  First Harmful Event (best Max Gains; excluding items < 30 crashes).  The 
pattern that is emerging here is that unforced errors (characterized by single vehi-
cle crashes) are consistently under-represented.  Most of these are of that nature.  
These unforced error type crashes most often go with alcohol/drug use and dis-
tracted driving, which attests to the professional nature of the CMVHT drivers 
and the time that they drive.  

o C204 E CU Sequence of Events #1 (worst Max Gains, excluding items < 20).  
This is another new variable mandated by MMUCC that is part of eCrash.  It 
tends to be quite useful in confirming the results given above, and in some cases 
is more specific.  

o C204 E CU Sequence of Events #1 (best Max Gains, excluding items < 20).  This 
is quite comparable to C017 above. 

 
• Driver Demographics 

o C107 CU Driver Raw Age.  The typical over-representation of young people that 
is shown by the blue bars is absent here, although they still appear in a fairly high 
number given the fact that the chances of them being the drivers of the CMVHTs 
is next to zero.  The dangers of rick taking around trucks should be emphasized in 
whatever way might motivate young people.  The other problem age group are 
those shown in the table, which was set to reflect the ages with the highest odds 
ratios, all  of which are significant.  While there are not big surprises here, it is 
important to recognize that this distribution is increasing by one each year, and 
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basically is “not getting any younger.”  With increasing life spans and the neces-
sity to postpone retirement, we can expect that the problem age group will get into 
the seventies over the next decade.   

o C600 CU Driver Age Range (5-year intervals).  This is a new CARE variable that 
puts ages in uniform five year intervals.  It enables comparisons to be made be-
tween the age groups much more effectively.  For example, we can infer from this 
that the number of truck drivers is relatively small up until the 31-35 age group-
ing.  It expands from there peaking at 46-50, and then it does not drop to a break 
even with the non-truck driving population until 71-75.  After that the age groups 
are under-represented.  Again, we remind the reader that the ages we are discuss-
ing here are not restricted to CMVHT drivers, although they are highly reflective f 
that – these are all of the drivers that caused CMVHT-involved crashes.  See the 
discussion on crash causality above (C101). 

o C109 CU Driver Gender.  While it is expected that males would be over-repre-
sented in their crash causation for CMVHT-involved crashes as compared to all 
other crashes, the specific degree is important to note.  Also, this is a category that 
needs to be watched because it is growing from year to year. 

o C115 CU Driver CDL Status.  For information of those who are involved with li-
censing, this is presented as a frequency distribution and not an IMPACT compar-
ison (since there are no expected CDLs in the control subset).  The output is ar-
ranged from highest to lowest to see the relative frequencies of the categories. 

o C112 CU Driver First License Class.  This attribute does have some high frequen-
cies in the control subset that are of interest.  However, those that are over-repre-
sented are expected of CMV drivers.  This display was not pruned of the Un-
known, Other, etc. categories, since they were felt to be of interest for this attrib-
ute.  

o C110 CU Driver Residence Distance.  The CMVHT drivers drive up the Greater 
than 25 Miles frequency, but the majority of causal drivers as still within 25 miles 
of home, again emphasizing that the subset of concern is not isolated to CMVHT-
caused crashes – in contains all CMVHT-involved crashes. 

 
• Roadway Characteristics 

o C028 Mileposted Route.  This is valuable information for selective enforcement 
purposes.  There are hundreds of routes, and they were pared down as indicated 
under the display.  Of the remaining roads, this display contains all of those that 
were over-represented, so it is effectively a list of the worst roads for CMVHT 
crashes in the state.   Additional CARE analytics are run annually to obtain the 
five and ten miles sections that are the worst on these roadways. 

o C223 CU Speed Limit.  This shows that the problem areas are on those roadway 
sections that had the higher speed limits, and in particular, that had 70 MPH speed 
limits – that would be the rural areas. 

o C224 CU Estimated Speed at Impact.  This display effectively shows that the 
highest over-representations are where they vehicles were operating at nor near 
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the speed limit.  However, significant over-representation occur up through 80 
MPH indicating the need for speed enforcement. 

o C011 Highway Classification.  This further summarizes the findings above.  It is 
important to recognize that this finding is not that Interstate highways are in any 
way deficient; rather, it is just that the majority of CMVHT traffic is on these 
roadways.  The only way to do a fair comparison would be to determine the rate 
in terms of the number of miles traveled on each of these roadway by CMVHT 
vehicles, data that are not currently available.  On the other hand, it is important 
for selective enforcement resources to be deployed where the frequency of these 
crashes is high independent of the rate. 

o C415 CU Workzone Related.  While the numbers are relatively low, there is no 
doubt that CMVHT-involved crashes occur relatively more often in workzones 
(6.04%) than the control group (1.87%).  The display presents that areas of the 
workzones that are most vulnerable. 

o C407 CU Roadway Curvature and Grade.  While there are several of these cate-
gories that are significant, it is difficult to see a pattern.  For this reason the total 
unpruned output is presented.     

o C409 CU Traffic Control (excluded items < 20 crashes).  This attribute confirms 
that problem in workzones.  Of interest is 107 crashes indicated to be in the prox-
imity of railroads.  This will be given further attention in the Vehicle Factors Sec-
tion, C611.   

 
• Time Factors 

o C003 Year.  Compared to other crash types that have been fairly stable with a 
large relative increase in 2014, CMVHT crashes were down significantly in both 
2013 and 2014.  This is a very good positive development for this component of 
the traffic mix in a time when the economy shows signs of rebounding.  

o C008 Time of Day.  CMVHT crashes are given by the red bars on the chart, 
which provides the best picture for seeing their over-representations.  Morning 
rush hour is a bad time, and all subsequent hours through until the afternoon rush 
hours are high and over-represented. 

o C031 Lighting Conditions.  This reflects the times, with the early rush hour corre-
lated to Dawn.  All of the dark times are under-represented. 

o C006 Day of the Week.  It is quite clear that Monday through Friday are high 
with all but Friday over-represented significantly.  It is a tribute to the CMVHT 
drivers that they do not have an increase with the normal increase in traffic on Fri-
day afternoons.  We would expect that if at all possible they avoid this time of the 
week.   

o C004 Month.  The only significantly different times are May and June (over-rep-
resented), and November and December (under-represented).  We will not specu-
late on the reason for this, but will state that in any given year the changes in the 
economy could have dramatic changes in the amount of CMVHT traffic. 
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• Geographical Considerations 
o C010 Rural or Urban.  About 2/3rds of the crashes of CMVHT-involved vehicles 

occur in the urban areas, as compared to about 3/4ths of other crashes.  Those in 
the urban areas of typically of much less severity because of the lower speeds.  
This is shown in the cross-tabulation under the C010 display.  All of the more se-
vere injury categories are highly over-represented in the rural areas.  See more 
about severity in the Severity Factors section below. 

o C002 City (with highest Max Gains; excluding rural areas and cities < 20).   
Given that the rural areas adjacent to heavily traveled urban areas tend to be con-
sistently over-represented, we removed these rural areas from this summary.  
Thus, we can focus on the actual cities that have the greatest and fewest crashes 
from a relative point of view.  Interestingly, Birmingham and Mobile are at the 
top of the list while Montgomery and Huntsville are at the very bottom (next 
page).  Perhaps an IMPACT comparison between these two pairs of cities can sur-
face the reason for this disparity. 

o C002 City (with lowest Max Gains; excluding rural areas and cities < 20).   This 
is the opposite end of the city spectrum, showing those cities that relatively speak-
ing have the fewest CMVHT-related crashes. 

o C001 County (with highest Max Gains; excluding rural areas and cities < 200).  
Considering the geographic distribution in a more general sense, these results are 
quite analogous to those given for City. 

o C001 County (with lowest Max Gains; excluding rural areas and cities < 200).   
o C211 E CU Owners State.  Comparing state of origin (or any other state indicator) 

would not yield useful results because of the large number of CMVHT-involved 
crashes caused by out-of-state vehicles.  It was felt best to just arrange the fre-
quency distribution in order of highest frequency first to get a feel for how many 
of the crashes are caused by out-of-state operators. 

 
• Severity Factors 

o C051 Number of Vehicles.  The number of vehicles involved impacts the severity 
of the crash in that it will necessarily involve a smaller vehicle independent of 
causation.  Since multiple vehicle crashes are the norm for CMVHT crashes, they 
can be expected to be more severe.  Only about 15.1 CMVHT crashes are single 
vehicle. 

o C026 Crash Severity.  As expected, the fatality probability in a CMVHT-involved 
crash is over twice that of other crashes (single vehicle crashes included).  The 
highest non-fatal severity case shows no significant difference, while the other 
two injury classifications are slightly but significantly under-represented.   This 
attribute shows only the worse injury in the crash; the next two show how many 
injuries were incurred.     

o C059 Number Injured (Includes Fatalities).  Unexpectedly, the no-injury category 
is over-represented, probably due to the large number of CMVHT crashes that oc-
cur in urban area.  See C010 under Geographic Considerations above for a cross-



 

 
 
 13 

tabulation of Rural-Urban by severity.  The 1, 2 and 3 injury categories are under-
represented, but most of the multiple fatality classifications after that are over-rep-
resented.  No significance is indicated when one or both of the sample sizes is 20 
or less.  The general conclusion is that while CMVHT crashes do not cause inju-
ries to the extent that their non-CMVHT crashes do, when there are injuries the 
results can be particularly horrendous.  This is seen in the next attribute as well. 

o C060 Number Killed.  All of the single and multiple fatality classifications are 
over-represented, and correspondingly, the No Fatalities category is under-repre-
sented.  This is expected since the typical CMVHT crash involves vehicles of ex-
tremely disparate size and weight. 

o C036 Police Arrival Delay.  The first responder (police and EMS) delay has a ma-
jor effect on crash severity and survivability.  While the major part of the 
CMVHT-involved crashes are addressed within 15 minutes, CMVHT crashes are 
under-represented in these three categories.  This delay has to be attributed to 
those crashes that occur in the rural areas, which are over-represented for 
CMVHT crashes.  See C010 under Geographic Considerations. 

o C601 Adjusted EMS Arrival Delay.  The distribution of ambulance arrival times 
is comparable to the police arrival delay except for the 11 to 15 minute category 
where it becomes over-represented.  This might be due to the 911 report coming 
in with a sense of urgency when a large vehicle is involved. 

o C323 CU Driver Safety Equipment.  Restraint use among truckers would seem to 
be significantly higher than that of the general population, which is extremely 
good (above 95%) in Alabama.  Lap belt only is over-represented since the lap 
and shoulder combinations are not available in most older model trucks, and we 
would expect time to remedy this problem and the fleet is updated. 

o C324 CU Driver Airbag Status.  Airbags are not required in most large trucks, and 
the deployed categories that have values are probably to be attributed to the pas-
senger cars being the CU. 

o C452 CU CMV Hazardous Materials Involved.  We consider hazardous cargo in 
this section since it is clearly related to the severity of any given crash.  Over the 
five year period there were 73 (14.4 per year) incidents involving hazardous.  
C453 indicates that of these, 35 or about half actually led to the release of hazard-
ous materials.  The following presents the HazMat that were released: 
 2 Chemicals 
 2 Commodities/Dry Bulk 
 2 Garbage/Refuse/Trash 
 22 Liquids/Gasses in Tanks 
 2 Other 
 5 others demonstrated reporting officer did not understand HazMats 

o C217-218 CU Hazardous Cargo Type-Released.  The results above are incon-
sistent with these variable as is shown in the displays for these two variables.  The 
source of this inconsistency can be seen in a cross-tabulation of C453 (E CU 
CMV Hazardous Materials Released) by C218 (E CU Hazardous Released), 
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which is on the following page, and a discussion of this discrepancy appears un-
der the cross-tabulation. 

o C216 E CU Placard Status.  The large number of unknowns is an indication that 
additional training is required on this attribute.   

 
• Vehicle Factors 

o C222 CU Contributing Vehicle Defect.  It would be expected that large trucks 
would have a greater number of vehicle defects to contribute to a crash than 
would passenger cars, although the “None” category at the bottom of the table in-
dicates that the percentage difference is only about 3%.  The table gives a listing 
for the past five years roughly in the order of their frequency. 

o C213 CU Vehicle Usage (excluding categories with 50 or less crashes).  This at-
tribute is of interest to see the overall distribution of how the CMVHT-involved 
subset compares with the non-CMVHT-involved.   

o C219 CU Attachment.  This is no surprise but the actual numbers are of interest.  
Realize that the CU for CMVHT-involved are not just heavy trucks, which tends 
to dilute the results if just looking for truck issues.  However, because over half of 
these crashes were caused by the heavy trucks, many of their characteristics sur-
face. 

o C611 Number of Railroad Trains.  While 55 crashes involving trains (11 per year) 
might not seem like many compared to the total CMVHT-involved crashes 
(41,473), the fact that they occur in three times the frequency of other crashes in-
dicates that additional training might be warranted.  The CU vehicle in this case 
would be a heavy truck since the second vehicle is the train.  In addition, these 
crashes are quite spectacular, especially if the truck is carrying hazardous materi-
als.  

 
• Roadway Environment 

o C403 CU Roadway Condition.  This indicates that weather is not a large causal 
factor in CMVHT-involved crashes, about 5% under the expectation for other 
crashes. 

o C032 CU Weather.  This confirms the roadway condition findings, but it does sur-
face the problems with weather combinations that involve wind.   

o C408 CU Vision Obscured By.  The weather conditions obscuring vision might 
seem contradictory; however it demonstrates that it is when the weather event is 
in progress that the problem occurs.  Cars in the vicinity of large trucks during 
rain would be particularly vulnerable to this problem. 
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 “Technical CMV” Involved and CMVHT Causation 
 
C080 CMV Involved 
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C450 Causal Unit (CU) CMV Indicator 
 

 
 
Only for vehicle involved crashes, suppression of unknowns.  Includes single vehicle crashes. 
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C101 Causal Unit (CU) Type (multi-vehicle crashes in subset) 
 

 
 
All Crashes 
Total number crashes qualifying = 33,370; in subset 17,985 = 53.9% of CMVHT at fault 
 
Fatal Crashes 
Total number crashes qualifying = 401; in subset 86 = 21.4% of CMVHT at fault 
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Driver Behavior; Impaired and Distracted Driving 
 
 
C015 Primary Contributing Circumstances (Worst Classifications) 
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C015 Primary Contributing Circumstances (Best Classifications) 
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C121 CU Driver Condition 
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C122 CU Officer Opinion Alcohol/Drugs 
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C020 E Distracted Driving 
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C105 CU Left Scene 
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C023 E Manner of Crash (E = data only collected within eCrash) 
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C129 CU Vehicle Maneuver 
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C017 First Harmful Event (Worst Max Gain; excluding less than 30 crashes) 
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C017 First Harmful Event (Best Max Gain; excluding less than 30 crashes) 
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C204 E CU Sequence of Events #1 (Worst Max Gains; Excluding items < 20) 
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C204 E CU Sequence of Events #1 (Best Max Gains; Excluding items < 20) 
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Driver Demographics 
 
C107 CU Driver Raw Age  
 

 
 
Table shows those ages that are most over-represented (40-63).  
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C600 CU Driver Age Range (5 year intervals) 
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C109 CU Driver Gender 
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C115 CU Driver CDL Status 
 

 
 
Unpruned. 
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C112 CU Driver First License Class 
 

 
 
Unpruned.  
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C110 CU Driver Residence Distance 
 

 
 
  



 

 
 
 37 

 
 
Roadway Characteristics 
 
 
C028 Mileposted Route 
 

 
 
Omitted routes with less than 100 crashes – Max Gain arrangement is of the remaining roads 
(those with 100+ crashes).  Listed are all those that were over-represented of these crashes.   
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C223 CU Speed Limit 
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C224 CU Estimated Speed at Impact 
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C011 Highway Classification 
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C415 CU Workzone Related 
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C407 CU Roadway Curvature and Grade 
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C409 CU Traffic Control (items with less than 20 occurrences excluded) 
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Time Factors 
 
C003 Year 
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C008 Time of Day  
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C031 Lighting Conditions  
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C006 Day of the Week  
 

 
 
  



 

 
 
 48 

C004 Month 
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Geographical Considerations 
 
 
C010 Rural or Urban  
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C002 City (With the Highest Max Gains; Excluding Rural Areas and Cities < 20) 
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C002 City (With the Lowest Max Gains; Excluding Rural Areas and Cities < 20) 
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C001 County (With the Highest Max Gains; Excluding counties < 200) 
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C001 County (With the Lowest Max Gains; Excluding counties < 200) 
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C211 E CU Owners State 
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Severity Factors 
 
C051 Number of Vehicles  
 

 
 
  



 

 
 
 56 

 
C026 Crash Severity 
 

 
 
  



 

 
 
 57 

 
C059 Number Injured (Includes Fatalities) 
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C060 Number Killed 
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C036 Police Arrival Delay 
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C601 Adjusted EMS Arrival Delay 
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C323 CU Driver Safety Equipment 
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C324 CU Driver Airbag Status 
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C452 CU CMV Hazardous Materials Involved 
 

 
 
  



 

 
 
 64 

 
C217 CU Hazardous Cargo Type 
 

 
 
Unpruned. 
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C453 by C218 Cross-tabulation 
 

 
 
While the inconsistency between C453 and C218 is resolved by the “Crash is Not Qualified” cat-
egory, the fact that twice as many hazardous materials released fall into the “Crash is Not Quali-
fied” as fall into the qualified classification is quite troubling in that there is no record of the type 
of hazardous materials in these 38 crashes.   This needs to be investigated and resolved.  In fact, 
as mentioned above, most of the 450 variables could not be of any use because of the large num-
ber that we “not qualified” to have their data collected. 
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C216 E CU Placard Status 
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Vehicle Factors 
 
C222 CU Contributing Vehicle Defect 
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C213 CU Vehicle Usage 
 

 
 
Excluded all types for which there were 50 or less crashes. 
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C219 CU Attachment 
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C611 Number of Railroad Trains 
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Roadway Environment 
 
C403 CU Roadway Condition 
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C032 Weather 
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C408 CU Vision Obscured By 
 

 
 
  



 

 
 
 74 

 


	Abstract
	Introduction
	IMPACT Outputs for CMVHT Involved (Not Necessarily Caused)
	“Technical CMV” Involved and CMVHT Causation
	C080 CMV Involved
	C450 Causal Unit (CU) CMV Indicator
	C101 Causal Unit (CU) Type (multi-vehicle crashes in subset)

	Driver Behavior; Impaired and Distracted Driving
	C015 Primary Contributing Circumstances (Worst Classifications)
	C015 Primary Contributing Circumstances (Best Classifications)
	C121 CU Driver Condition
	C122 CU Officer Opinion Alcohol/Drugs
	C020 E Distracted Driving
	C105 CU Left Scene
	C023 E Manner of Crash (E = data only collected within eCrash)
	C129 CU Vehicle Maneuver
	C017 First Harmful Event (Worst Max Gain; excluding less than 30 crashes)
	C017 First Harmful Event (Best Max Gain; excluding less than 30 crashes)
	C204 E CU Sequence of Events #1 (Worst Max Gains; Excluding items < 20)
	C204 E CU Sequence of Events #1 (Best Max Gains; Excluding items < 20)

	Driver Demographics
	C107 CU Driver Raw Age
	C600 CU Driver Age Range (5 year intervals)
	C109 CU Driver Gender
	C115 CU Driver CDL Status
	C112 CU Driver First License Class
	C110 CU Driver Residence Distance

	Roadway Characteristics
	C028 Mileposted Route
	C223 CU Speed Limit
	C224 CU Estimated Speed at Impact
	C011 Highway Classification
	C415 CU Workzone Related
	C407 CU Roadway Curvature and Grade
	C409 CU Traffic Control (items with less than 20 occurrences excluded)

	Time Factors
	C003 Year
	C008 Time of Day
	C031 Lighting Conditions
	C006 Day of the Week
	C004 Month

	Geographical Considerations
	C010 Rural or Urban
	C002 City (With the Highest Max Gains; Excluding Rural Areas and Cities < 20)
	C002 City (With the Lowest Max Gains; Excluding Rural Areas and Cities < 20)
	C001 County (With the Highest Max Gains; Excluding counties < 200)
	C001 County (With the Lowest Max Gains; Excluding counties < 200)
	C211 E CU Owners State

	Severity Factors
	C051 Number of Vehicles
	C026 Crash Severity
	C059 Number Injured (Includes Fatalities)
	C060 Number Killed
	C036 Police Arrival Delay
	C601 Adjusted EMS Arrival Delay
	C323 CU Driver Safety Equipment
	C324 CU Driver Airbag Status
	C452 CU CMV Hazardous Materials Involved
	C217 CU Hazardous Cargo Type
	C453 by C218 Cross-tabulation
	C216 E CU Placard Status

	Vehicle Factors
	C222 CU Contributing Vehicle Defect
	C213 CU Vehicle Usage
	C219 CU Attachment
	C611 Number of Railroad Trains

	Roadway Environment
	C403 CU Roadway Condition
	C032 Weather
	C408 CU Vision Obscured By


