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DISCLAIMER 

The contents of this report reflect the views of the authors and do not 
necessarily represent the official views or pol icies of the Texas State 

Department of Highways and Publ ic Transportation. This report does not 

constitute a standard, specification, or regulation. 
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SUMMARY 

Enactment of recent Federal and State legislation has permitted the use 

of longer and wider trucks on the highway system. The safe and efficient 

accommodation and regulation of these vehicles require that their operating 

characteristics be compatible with existing and planned highway systems. 

The dynamics of the legislative, regulatory, and technological trends 

that define the major tendencies of hi~hway freight movements are incessant. 

To keep abreast of this dynamic segment of highway users, the SDHPT needs 

valid, current information about the nature of the vehicles, their 

operations, their accident experience, and their impacts on highway design 

standards, procedures, and policies. 

This document is an addendum to a study (HPR 2-18-85-397) concerning 

longer and wider trucks on the Texas highway system. It provides a summary 

of truck accident statistics on the Texas highways. These statistics were 

based on the 1984 Department of Publ ic Safety's (DPS) computerized accident 

file and aimed at describing the accident experience of trucks over 10,000 

pounds. Included in this document are results of three analyses: reported 

frequency of truck accident involvements; distributions of truck accident 

involvements by some accident, vehicle, and environmental factors; and 

severity of truck accidents. 

In 1984, there were 56,045 reported accident involvements of trucks over 

10,000 pounds which were not fire trucks, motor-homes, travel-alls, or 

pickups with campers. Of these, 36 percent (19,992) were semi-trailers and 

64 percent (36,053) were single-unit (SU) trucks. 

Table Sl indicates that the distributions of accident involvements by 

major road classes for different truck configurations (semi-trailers or SU 

trucks) were quite different. Accidents involving semi-trailers were quite 

significant in number on all road classes. The number of accidents involving 

single-unit (SU) trucks was very high on city streets but was small on rural 

highways. Types of accident involvements were also different for semi­

trailers and SU trucks as shown in Table S2. Semi-trailers showed that about 
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Table Sl 

Distribution of Truck Accident Involvements by Road Class 

(1984) 
Semitrailers 

Road Class 

Rural Interstate 
Rural US/State 
F arm-to-Market 
Small-Urban Interstate* 
Small-Urban US/State* 
Urban Interstate 
Urban US/State 
City Streets 

Total 

Single-Unit Trucks 

Road Class 

Rural Interstate 
Rural US/State 
Farm-to-Market 
Small-Urban Interstate * 
Sma ll-Urban US/State * 
Urban Interstate 
Urban US/State 
City Streets 

Total 

Frequency 

1,703 
3,205 
1,830 

916 
3,085 
3,532 
2,551 
3,149 

19,971 

Frequency 

545 
1,985 
5,245 

647 
3,778 
4,074 
5,271 

14,397 

35,942 

* Small urban areas were those with population less than 50,000 

vi 

Percentage 

8.53 
16.05 
9.16 
4.59 

15.45 
17.69 
12.77 
15.77 

100.00 

Percentage 

1. 52 
5.52 

14.59 
1.80 

10.51 
11.33 

. 14.67 
40.06 

100.00 



Tabl e S2 

Distribution of Truck Accident Involvement by Accident Type 
(1984) 

Semitrailers 

Accident Type 

Overturn * 
Other Non-Collision * 
Fi xed Object * 
Collision With Car 
Collision With Pickup 
Collision With Truck 
Collision With Other Vehicle 
Other** 

Total 

Single-Unit Trucks 

Frequency 

1,222 
780 

2,423 
9,076 
3,239 

267 
1,932 
1,053 

19,992 

Percentage 

6.11 
3.90 

12.12 
45.40 
16.20 
1.34 
9.66 
5.27 

100.00 

Accident Type Frequency Percentage 

Overturn * 
Other Non-Collision* 
Fi xed Object * 
Collision With Car 
Collision With Pickup 
Collision With Truck 
Collision With Other Vehicle 
Other** 

Total 

1,348 
123 

2,495 
19,552 

5,952 
347 

4,313 
1,923 

36,053 

3.74 
0.34 
6.92 

54.23 
16.51 
0.96 

11. 96 
5.33 

100.00 

* These are as reported 0y the DPS in the first harmful event variable. 

** Includes the reported first harmful events of collisions with pedestrians, 
parked cars, trains, pedalcyclists, animals, or other objects not 
classified by the DPS as fixed objects. 
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22 percent of their total involvements were single-vehicle (i.e., overturns, 

other non-collision and fixed-object accidents) whereas SU trucks showed that 

about 11 percent of their total involvements were single-vehicle accidents. 

A multivariate analysis of truck accident involvements reveals that the 

proportions of involvements for each truck type (defined by truck 

configuration and vehicle body style) varied significantly by road class, 

accident type, day/night and intersection related. Table S3 shows a summary 

of the estimated percentages of accident involvements (the "prevalence" of 

involvements) for selected truck types. The percentages shown in the table 

were fractions of accident invol vements within each particul ar truck type. 

The percentages in each row do not sum to 100 percent because only major, but 

not all, accident types were included in the table. 

The analysis of truck accident involvements also yielded the estimated 

probabil i ti es of i nvol vements on each road cl ass independent of other road 

classes for each truck type. Table S4 ranks the accident characteristics on 

individual road classes with particularly high probabil ities of occurrence 

within each selected truck type. The table indicates that collisions with 

passenger cars had very high probabilities of occurrence on all road classes 

for all truck types. Furthermore, the probabilities of non-collision 

accidents (i.e. overturns and other non-coll ision accidents) on rural 

highways were also significantly high for all types of semi-trailers. 

Table S5 shows the distributions of the severity for accidents involving 

semi-trailers and SU trucks. Severity of truck accidents was found to be 

significantly affected by truck configuration, accident type, road class, 

day/night, pavement surface condition, and intersection related. Specific 

factors that were found to be associ ated with increased severity are 

summarized in Table S6 for non-collision accidents, fixed-object accidents, 

and collisions with passenger vehicles (cars or pickups). The odds of fatal 

or incapacitating injury accidents represented a ratio of fatal or 

incapacitating injury accidents to all other accidents, while the odds of 

non-incapacitating injury accidents represented a ratio of non-incapacitating 

injury or possible injury accidents to property-damage-only (PDO) accidents. 
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Tab 1 e S 3 : SUllffiary of Esti mated Pereent ages of A eel dent Involvements by Selected Truck Types 

Sl ngle- VEll i cle A eei dent s Collislons wit.'l Cars or PiekLps 

Truek Type Rural Rural Urban City Rural Rural Urban City 
IH US/state FM Hi £tlways streets IH US/State FM Hi£tlways streets 

Flatbed Semi-Trailer 3.2 8.1 3.7 12.0 3.7 3.1 7.9 5.4 28.0 7.9 

van Semi-Trailer 5.9 9.8 1.4 8.5 3.5 3.4 4.5 3.1 32.1 11.9 

Tank Semi-Trailer 2.1 8.0 7.3 8.2 1.9 1.8 10.6 7.6 30.4 6.5 

...... 
>< Dump Semi-Trailer 0.7 5.0 6.0 10.3 3.0 1.2 8.3 7.1 32.6 8.1 

"Mi xed" Semi-Trailer 2.9 4.6 2.2 7.1 2.6 3.7 7.2 4.4 38.4 10.7 

Flatbed SU 0.6 2.1 3.2 3.2 2.6 1.1 3.8 10.2 33.3 23.0 

van SU 1.1 3.1 2.0 3.8 2.2 0.4 2.5 5.6 28.2 29.8 

Tank SU 0.3 1.8 3.0 4.6 3.3 1.6 9.2 16.4 25.1 17.9 

Dump SU 0.2 1.1 4.5 4.7 2.9 1.0 4.0 12.0 32.7 19.1 

"Mixed" SU 0.5 1.3 3.0 2.6 3.2 0.6 3.0 8.7 28.9 29.9 

Percentages were fractions within each particular truck type. 



Table S4 

Sulmary of Accident Characteristics on Individual Road Classes Wlth 
Particularly Hi91 Probabilities Occurrence by Truck Type 

Truck Type 

Flatbed Semi-Trailers 

O1aracteristics With HiQ1 Probabilities of Occurrence 

(1) Collisior'S with cars on urban IH (particularly during the day) 
(2) Collisior'S with cars on city streets (particularly during the day) 
(3) Collisior'S with cars on urban US/state (particularly during the day 

or at intersections) 
(4) Collisior'S with cars on FM roads (particularly during the day or at 

i ntersectior'S) 
(5) Collisi or'S with cars on rural US/state 
(6) Collisions with cars on rural IH 
(7) Non-collisi on acci derts on rural IH 

~-.~.---------------+--------------------------------------------------------~ 

Van Semi-Trailers (1) Collisior'S with cars on urban IH (particularly during the day) 
(2) Collisior'S with cars on urban US/State (particularly during the day) 
(3) Collisl.or'S with cars on city streets (particularly during the day) 
(4) Collisior'S with cars on FM roads (particularly during the day) 
(5) Non-collision accidents on rural US/State 
(6) Non-collision accidents on rural IH 

r-------------------~~----------------------------------------------,--------~ 

Tank Semi-Trailers (1) Collisions with cars on urban IH 
(2) Collisior'S with cars on city streets (particularly during the day) 
(3) Collisions with cars on urban US/State (particularly during the day 

or at intersectiOr'S ) 
(4) Non-collision accidents on FM roads 
(5) Collisl.ors with Cars on rural US/State 
(6) Collisions with Cars on FM roads 
(7) Non-collisi on acci derts on rural IH 
(8) Non-collision accidents on rural US/State 

~-------------------4-----------------------------------------------------------

DLJ1Ip Semi-Trailers (1) Collisions with cars on urban IH (particularly at intersectiOns) 
(2) Collisiors with cars on city streets 
(3) Collisions with cars on urban IH 
(4) Collisiors with cars on rural IH 
(5) CollisiOns with cars on rural US/State 
(6) Collisl.ors with cars on FM roads 
(7) Collisior'S with pickups on rural US/State 
(8) Non-collision accl.dents on rural US/State 

~------.------------~---------------------------------------------------------1 

"Mixed" Semi-Trailers (1) Collisiors wl.th cars on urban IH (particularly during the day) 
(2) Collisions with cars on urban US/State (particularly during the day 

or at i ntersecti or'S) 
(3) Collisior'S wl.th cars on city streets (particularly during the day 

or at intersectiOns) 
(4) Collisi ors with cars on FM roads 
(5) Collisl.or'S with cars on rural IH 
(6) Collisior'S with cars on rural US/State 
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Truck Type 

Flatbed SU 

Van SU 

Tank SU 

SUmlary of Accident Olaracteristics on Indlvidual Road Classes With 
Particularly Hig, Probabilities Occurrence by Truck Type (Cort.) 

Olaracteristics With Hig, Probabilities of Occurrence 

(1) Collisi ors with cars on urban US/state (parti cularly duri ng the day 
or at intersectiors) 

(2) Collisiors with cars on city streets (particularly during the day) 
(3) Collisiors with cars on urban IH (particularly during the day) 
(4) Collisiors with cars on FM roads (particularly during the day) 
(5) Collisions with cars on rural IH (particularly during the day) 
(6) Collisiors with cars on rural US/State (particularly during the day) 

(1) Collisiors with cars on city streets (particularly at irtersectiors) 
(2) Collisions with cars on urban IH 
(3) Collisiors with cars on FM roads (particularly at irtersectiors) 
(4) Collisions with cars on urban US/State (particularly at i ntersec-

tiors ) 
(5) Non-collision accidents on rural IH 
(6) Non-collision accidents on rural US/State 

(1) Similar and hig, probabilities were found for collisions with cars 
on all 6 road classes 

--.--.--------------.- -----------------------.-------------------------------~ 

Dunp SU 

Mixed SU 

(1) Collisiors with cars on urban IH (particularly during the day) 
(2) Collisions with cars on city streets (particularly during the day) 
(3) Collisi ors with cars on urban US/State (parti cularly duri ng the day 

or at intersections) 
(4) Collisiors with cars on rural IH (particularly during the day) 
(5) Collisions with cars on rural US/State (particularly during the day) 
(6) Collisiors with cars on FM roads (particularly during the day) 
(7) Collisions with pickups on rural IH (particularly during the day) 

(1) Collisions with cars on urban US/State (particularly during the day 
or at intersectiors) 

(2) Collisiors with cars on city streets (particularly during the day 
or at intersections) 

(3) Collisiors with cars on urban IH (particularly during the day) 
(4) Collisions with cars on FM roads (particularly during the day) 
(5) Colli si ors with cars on rural US/State 
(6) Collisions with cars on rural IH 
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Table. S5 

Distribution of Severity of Truck Accident Involvements in Texas for 1984 

--.----.---,-------------------------------- ------.-----~-.., 

Nunber of Accident Involvements 

-.----,------.--- --.------------- -----,----1 
Truck Configuration 

Incapacltatlng Possible or 
Fatal Injury Non-Incapacitating Injury 

--·-------r--- --.----
Single-Unit 270 

(0.75) 
1393 

(3.86) 

------------- ----- --------
Semi-trailers 408 

(2.04) 
1130 

(5.65) 

5U54 
(25.11) 

--------------~--+-

4542 
(22.72) 

-----------.-.t---- --------- ---------------
Total 678 2523 13596 

-----------_._----''--------

xii 

P.D.O. Total 

25336 36053 
(70.27) (100.00) 

13912 19992 
(69.59) (100.00) 

39248 56045 



Table S6. SUlVnary of Factors Associated With Increased severity of Truck Accidents 

AccL dent Type 

Non-collisions involving 
sBllli-trailers 

Fi xed-cilj ect acci dents 
Lnvolving sBllli-trailers 

-
CollisLons between semi-
trailers and pass enger 
vEtiLcles 

Non-collisions involving 
SU trucks 

FL xed-cilject acci dents 
i nvol vi n9 su trucks 

Collisions between SU 
trucks and passenger 
va-.icles 

Measure of SeverLty 

Odds of fat 
injury acci 

al or incapacitating 
dents 

-
Factors ~ssaciated with Increased S everLt/ 

-------_._---------------
Oecreased degree of urbanization; increased roa 
(for rural hlgJway on dry pavements only); dry 
ral hi glways). 

d desi gn standards * 
condl.tion (for ru-

--- ----------+---------------- ---
Odds of no n-incapacitating 

dents injury acci 

Odds of fat 
injury acci 

------------
alar incapacitating 
dents 

Odds of no n-i ncapaci t ati ng 
dents injury acci 

Oecreased road design standards (for rural higJ 
road design standards (for urban roadways); dry 

ways); increased 

Oecreased degree of urbanization; increased roa 
(for rural higJway on dry pavements only); dry 
ral hi gJ ways) • 

Increased road deSign standards; wet condl.tian. 

condition. 

d design standards 
condl. tl on (for ru-

--

----+------------.. ------------------_.-
Odds of fat alar incapacitating NigJt-time; decreased degree of urbanization. 
injury acci dents 

-
Odds of no n-incapacitating 'll.gJt-time; decreased degree of urbanization. 
injury acci 

---
Odds of fat 
injury acci 

dents 

alar incapacitating 
dents 

-----
Odds of no n-incapacitating 

dents injury acci 

Odds of fat 
injury acci 

alar incapacitating 
dents 

------
Odds of no n-incapacitating 

dents injury acci 

---.--
Odds of fat 
injury acci 

------

al or i ncapacL t ati ng 
dents 

Odds of no n-Lncapacitating 
dents Lnjury acci 

._,---._--

------------------------
Ni gJt-time; decreased degree of urbanization; 
desi gn standards. 

.-
ncreased road 

--_ ... _--
Ni91t-time; increased degree of urbanizationj de creased road 
design standard (for rural higJways), 

- --
NigJt-time; increased degree of urbanization; i ncreased road 
desi gn standards. 

Ni91t-timej decreased degree of urbanization. 

--------
NigJt~time; decreased degree of urbanization. 

---------
NigJt-timej wet condltion. 

------_ ... _-
* The hLerarcny of road design standards was interstate higJways, US/state hlgJways, and FM roads in rural areas; interstate 

higJways, US/State hi91ways, and clty streets in urban areas. 
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.-------~-----

The severity analysis reveals that the highest odds of fatal or 

incapacitating injury accidents were indicated by night-time collisions 

between semi-trailers and passenger vehicles on rural US/State highways. One 

out of 3 to 4 such accidents might be expected to be fatal or incapacitating 
injurious. The next highest odds of fatal or incapacitating injury accidents 
were indicated by non-collision accidents involving SU trucks at night on 

rural interstate and rural US/State highways. About one out of every 4 such 
accidents might be expected to result in fatalities or incapacitating 

injuries. In general, the odds of fatal or incapacitating injury accidents 
for collisions between trucks and passenger vehicles at night were 2 to 3 

- times the odds during the day for all road classes. Further investigations 

of the accident data did not reveal specific factors that might have caused 

this considerable severity difference between night-time and day-time 

co11 isions. However, it was revealed that for all manners of coll ision (i.e. 

rear-end, angle, sideswipe, etc.), night-time always showed higher 

probabilities of fatal or severe-injury accidents than did day-time. 

Finally, the DPS accident file had problems of missing data which were 

substantial for some variables, as well as other reporting inconsistencies. 

These missing data and reporting anomal ies of truck accidents were further 

compounded by very 1 imited information describing truck aceidents and the 
important characteristics of trucks involved in the accidents. Despite these 

shortcomings, the accident statistics contained in this addendum should be 

useful as preliminary information for further sensitivity tests or policy 

analyses of truck usage and routing on the Texas highway system. Such 

sensitivity tests or policy analyses are not part of this addendum. 
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1. INTRODUCTION 

Enactment of recent Federal and State legislation has permitted the use 

of wider and longer trucks on the highway system. The safe and efficient 

accommodation and regulation of these vehicles require that their operating 

characteristics be compatible with existing and planned highway systems. 

Several years ago, the Texas State Department of Highways and Publ ic 

Transportation (SDHPT) initiated a study of the truck weights that the 

highway system could safely and efficiently accommodate. This study was the 
beginning of a continuing research effort to identify, analyze, and document 
a myriad of selected highway-truck nexus: pavements, bridges, truck 

operations, truck accident analysis, special-use trucks, exclusive truck 

routes, truck lane needs, truck routing regulations, highway cost allocation, 
and economic analysis. 

The dynamics of the legislative, regulatory, and technological trends 

that define the major tendencies of highway freight movements are incessant. 

New laws have legalized longer and wider trucks. Deregulation is propelling 
economic incentives toward much more efficient vehicles; these are 

characterized by ever greater carrying capacities, both cubjc and tonnage. 
Furthermore, technological breakthroughs in vehicle and power plant design 
are producing fleet mix changes that are likely to affect vehicular 

performances and operations. 

To keep abreast of this dynamic segment of highway users, the SDHPT 

needs valid, current information about the nature of the vehicles, their 

operations, their accident experience, and their impacts on highway design 

standards, procedures, and policies. The ability of the Texas highway system 

to keep abreast of fundamental trends in transportation requires that 

significant problems be identified so that appropriate solutions may be 
developed and sound planning may be initiated prior to implementation. 

This document is an addendum to a large mul ti-faceted study entitled 
"Longer and Wider Trucks on the Texas Highway System" (HPR 2-18-85-397). It 
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contains the statistical results pertaining to the "Accident Data and 

Statistical Analysis" task. Its objectives were: 

a) to examine the truck accident data available in the Department of 

Public Safety's (DPS) computerized accident file and to assess the quality 
and sufficiency of the available data; 

b) to document the accident experience of trucks, using the information 

available from the DPS computerized file, by various characteristics 
including highway class, degree of urbanization, truck type, accident type, 
severity, and the environment in which truck accidents occurred; and 

c) to identify significant variables and relationships among these 
variables within the truck accident population. 

The results reported here were aimed at providing preliminary 

information for further sensitivity tests or policy analyses concerning truck 
usage and routing on the Texas highway system. Such policy analyses or 
sensitivity tests are not part of this addendum. 

This document consists of three main sections: analysis plan; analysis 

results; and summary and discussion. It also includes several appendices 
containing descriptions of the analysis methods used, as well as data and 

resul ts that are too cumbersome for the text portion but are useful for 
reference purposes. 
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2. ANALYSIS PLAN 

The analysis of truck accidents was based on the 1984 DPS accident file. 
It was aimed at examining the following: 

a) Reported truck accident frequency; 

b) Nature of truck accident involvements and factors associated with 
these accident involvements; and 

c) Severity of truck accidents. 

Descriptions of these 3 tasks are presented below. 

2.1 Reported Truck Accident Frequency 

In this task, the subset of truck accidents in the 1984 DPS file was 

examined. For this study, trucks were defined as those over 10,000 pounds 
which were not fire trucks, motor-homes, travel-alls, or pickups with 
campers. This definition excluded small vans and pickups. A truck might, 

therefore, be a single-unit (SU) truck or a truck/tractor pulling a trailer 
(i.e., a semi-trailer). Both SU trucks and semi-trailers had a variety of 

load compartment units (generally referred to as vehicle body styles) such as 
flatbed, lowboy, stake, float, boxed van, tank, dump, livestock/pole, etc. 

The coding of vehicle body style used by the DPS did not make the distinction 

between flatbed, lowboy, platform, float, and stake. For brevity, these five 
body styles are collectively referred to as flatbeds. 

A large number of variables contained in the DPS file was examined, 
particularly the following: 

a) Truck configuration (SU or semi-trailer) 

b) Vehicle body style 
c) Road class 
d) Accident type 

e) Ramp related 
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f) Intersection related 
g) Pavement surface condition 
h) Alignment 
i) Degree of curvature 
j) Ti me-o f-day 
k) Light condition 
1 ) Driver age 

m) Accident severity 

Acc i dent frequenc i es by the above vari abl es were tabul ated. They were 
then examined together with any missing data and reporting/coding anomalies. 
In this way, the quality of the data which was the basis for the study might 
be assessed. 

The preliminary results obtained from these accident tabulations 

provided a general description of truck accidents in Texas. Accident 

distributions by these individual variables, although informative, were 

limited in providing insight into the accident experience of trucks. This 

was due to complex interactions brought about by different usage of different 
truck types and by interactions between truck usage and accident variables, 

as well as interactions among the accident variabl es themselves. There was 
therefore a need to identi fy some of these interactions in order to better 

understand truck accident statistics. To do this, the factors significantly 

associated with truck accidents must be identified and simultaneously 

analyzed so as to minimize possible effects of any confounding variables. 
Further, truck exposure data must be incorporated into the analysis of truck 

accidents so that the effects of truck exposure might be separated from the 
effects of important accident variabl es. 

Attempts were made to i denti fy sources for truck exposure data (i .e., 
truck miles of travel) which might have sufficient detail and reasonable 

accuracy for the purpose of this study. The Highway Cost Allocation Study 
(HCAS) and the State's Roadway Information (RI) fil es were examined. It was 

considered that the HCAS file, which was based on a nationwide sample survey 

of truck operators in 1977, had so many shortcomings that its Texas portion 

of the file would not provide sufficiently accurate or up-to-date information 

4 



on truck mileage. The State's RI file did not have sufficient detail for the 
accident analyses planned for the study. Therefore, truck exposure data was 

not incorporated into a<ny of the subsequent truck accident analyses. The 

tasks of analyzing truck accident involvements and severity were therefore 

limited to examining the information which was available from the DPS file. 

2.2 Truck Accident Involvements And Factors Associated With These 
Invo lvements 

In this analysis, factors associated with the accident experience of 
different types of trucks were identified and the extent of truck accident 

involvements by these factors quanti fied. In this way, patterns of truck 

accident involvements, if any, might be determined and these patterns for 

different truck types might be compared. Furthermore, conditions that were 

associated with high incidence of truck accidents might be singled out for 
further investigations. 

The analysis involved was a two-stage analysis. In the first stage, a 
set of candidate variables was analyzed and then ranked by their importance 

in explaining the variability of truck accidents. This ranking was desirable 

because it would ensure that the most significant variables were further 
analyzed while the non-significant variables were eliminated. The algorithm 

to rank-order ca'ndidate variables is fully described in 0., ~). 

Once candidate variables were ranked, a small number of them were then 
selected for a further analysis in the second stage to identify factors or 

combinations of factors significantly associated with truck accident 
involvements. The analysis method used was a multivariate analysis for 

contingency tables based on the principles of log-linear models. The method 

is described in Appendix A. From the output of the log-linear model 

estimation, the following statistics could be computed: 

a) The percentages (distribution) of truck accident involvements by 
various combinations of factors, and 
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b) The probabilities of truck accident involvements under various 

conditions within each road class. 

The percentages of truck accident involvements by various combinations 

of factors indicate the magnitude of truck accident problems presently exist 

on the Texas highways for the current level of truck usage, or the 

"prevalence" of truck accident involvements. In the absence of any truck 
exposure data, these percentages were likely to reflect the amount of truck 

travel under those conditions as well. 

The probabilities of truck accident involvements within each individual 
road class indicate the chances of truck accident involvements under various 
conditions for that road class independent of other road classes. These 

probabilities might be used for comparing accident propensities among 

different truck types and different road cl asses. Because these 

probabilities were independent of the different amount of truck exposure by 
truck type or road class, they might also be used for predicting truck 

accident problems on a particular road class for which changes in the amount 

of truck traffic and/or mix of truck traffic might be expected. 

2.3 Severity of Truck Accidents 

In this analysis, factors associated with severity of truck accidents 

were identified and the probabilities of various severity levels estimated. 

The severity analysis was also a two-stage analysis. In the first stage, a 

list of variables which were potentially important predictors of truck­

accident severity was systematically selected from a larger set of candidate 

variables by means of a statistical algorithm similar to that mentioned in 

Section 2.2. Once a set of the significant variables was selected, modeling 
of truck-accident severity was performed in the second stage. Three 1 evel s 
of accident severity were defined for the study: 

a) Accident involvements that resulted in fatalities or incapacitating 
injuries, 
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b) Accident involvements that resulted in non-incapacitating or 

possible injuries, which were not included in (a), and 

c) Accident involvements that resulted in no injuries but only in 
property damage. 

Estimation of the probabilities of these severity levels involved 

defining two severity odds and modeling these two odds as a function of the 

variables affecting them. These two odds were: 

(i) Odds of fatal or incapacitating injury accidents Defined as a 

ratio of the number of fatal or incapacitating injury accidents to the number 
of all other accidents, and 

(ii) Odds of non incapacitating injury accidents Defined as a ratio of 

the number of non-incapacitating injury or possible injury accidents to the 

number of PDO accidents, for accidents which had no fatalities or 
incapacitating injuries. 

High values of both odds would indicate serious consequences of truck 

accidents. High values of the first odds indicate high likelihood of 

fatalities or incapacitating injuries. High values of the second odds 

indicate that, in the absence of fatalities or incapacitating injuries, the 
likelihood of some less serious injuries would still be high. The model 

estimation technique used was based on logit models of continuous ratios for 
contingency tables (£, 1). The models for the two severity odds could be 
expressed as follows: 

Log (odds of fatal or incapacitating injury accidents) 
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Log (odds of non-incapacitating injury accidents, given no fatalities or 
injuries) 

where ml, m2' m3 are the numbers of fatal or incapacitating injury 
accidents, non-incapacitating injury accidents, and PD~ accidents, 

respectively; and Xl, X2, X3, .•• , are the independent variables. 

The model es ti rna ti on method for these two odds is also descri bed in 
Appendi x A. 
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3. ANAlYSIS RESULTS 

The analysis results are presented in the following order: reported 

truck accident frequency, truck accident involvements, and truck accident 

severity. 

3.1 Reported Truck Accident Frequency 

In 1984, there were 56,045 reported truck accident involvements in 

Texas. Table 1 shows the distri bution of the DPS-reported truck accident 

involvements by various truck types. Truck type was defined by truck 

configuration (SU or semi-trailer) and vehicle body style. Of all the DPS­

reported truck accident involvements in 1984, about 64 percent (36,053 

accidents) invol ved SU trucks while the other 36 percent (19,992 accidents) 

involved semi-trailers. Among the semi-trailers, flatbeds and large vans 

each accounted for about 10 percent, tanks about 5 percent, dumps 4 percent, 

and unreported vehicle body style or other body styles 72 percent. 

Considering that most semi-trailers were either flatbeds, vans, tanks, or 

dumps, it was highly 1 ikely that the last category of vehicle body style 

(unreported or other) also included a substantial number of these four body 

styles. Such an overwhelmingly large percentage of this category could only 

have been caused by accident investigators ignoring vehicle body styles 

altogether or recording them by various other different names. At this time, 

there is no knowledge or evidence to indicate that the missing codes are 

significantly biased by particular vehicle body styles. The unreported/other 

category of body style therefore might be considered to contain a mix of all 

vehicle body styles similar to that in the semi-trailer population. For 

brevity, this missing-code category is referred to in this report as "mixed" 

body styl e. 

A similar situation regarding reported vehicle body style was also found 

to be true with SU-truck accidents. Of all the reported accident 

involvements of SU trucks, 78 percent were without body styles or with 

different names other than those commonly known. 
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Table 1 

Distribution of Truck Accident Involvements by Truck Type 
(1984) 

Truck 
Configuration Vehicle Body Style Frequency 

Semitrailer Flatbed 1,888 

Van 1,786 

Tank 1,057 

Dump 700 

Livestock/Pole 205 

"Mixed" Body Style 14,356 

Subtotal 19,992 

Single-Unit Flatbed 2,317 

Van 449 

Tank 260 

Dump 2,242 

Garbage/Wrecker 1,386 

Mixer/Cement 620 

Bobta i 1 563 

"Mixed" Body Style 28,216 

Subtota 1 36,053 

Total 56,045 

10 

Percentage 

3.37 

3.19 

1.89 

1.25 

0.36 

25.61 

35.67 

4.14 

0.80 

0.46 

4.00 

2.47 

1.11 

1.00 

50.34 

64.33 

100.00 



It was noted that the DPS computerized file contained very little 

information about the trucks which were involved in accidents. The DPS file 

lacked information on commodity carried, type of operation, truck dimensions, 
truck weight, axles information, wheel base, etc. Some of these features, 

however, were correl ated with vehicl e body styl e and truck confi gurati on. 
Table 2 summarizes trailer widths, trailer lengths, commodities carried, 

gross vehicle weights (GVW), haul distances, and regions of operation within 
the State for vans, flatbeds, dumps, tanks, and lowboys before 1983. It can 

be seen from Table 2 that the types of commodities carried were quite unique 

for individual vehicle body styles. Other features such as trailer lengths, 
haul distances, and ranges in GVW's varied among different vehicle body 

styles as well as within the same vehicle body styles. Table 3 shows trends 

in trailer widths and lengths for various vehicle body styles after 1983 as 
the result of the passage of the 1982 Surface Transportation Assistance Act. 

Because vehicle body style could indicate many important truck 

characteristics not reported in the DPS file, it was desirable to examine 

truck accident experience by various major vehicle body styles so that 

confounding effects due to the inherent differences among different vehicle 
body styles might be minimized in developing truck accident statistics. 

Distributions of truck accident involvements by several variables 
described in Table 4 were examined. Table 5(a) shows the distributions of 

truck accident involvements by eight different highway classes, for semi­
trailers and for SU trucks. The table indicates that about 40 percent of 

accident involvements of SU trucks were on city streets, about 15 percent 

each on farm-to-market roads and urban US/State highways; their involvements 

on rural and small-urban interstate highways were relatively small. On the 

other hand, accident involvements of semi-trailers tended to be more spread 

out among all road classes, with smaller proportions of the involvements on 

small-urban and rural interstate highways, and farm-to-market roads. 

Table 5(b) shows the distributions of intersection-related truck 

accident involvements for semi-trailers and for SU trucks. Substantial 
numbers of truck accident invol vements were reported to be intersection 

related for both semi-trailers and for SU trucks, particularly the latter. 
Table 5(c) shows the distributions of truck accident involvements by accident 
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Table 2. Truck Characteristics 1n Texas (Before 1983) 

Trailer Trailer Haul Region 
VEtlicle Width Length Canmodity GW Distance of 

Body style (ft) (ft) Carried (kips) (miles ) state 

_._---- --- -
Vans 8.0 I 40-53 Manuf. goods, produce, 70-80 100-600 All 

wood products 

- ---
Flatbeds 8.0 40-48 steel, lumber·, grain, 70-80 100-600 All 

cotton, manuf. goods 

------_. f-------- f-.-- - --
Dumps 8.0 33-38 Aggregate 75-80 30-100 All 

.-r-" 

Tanks 8.0 42-43 Pet ro1eum, other 11 qui d 70-85 30-200 All 
bulk 

-- -------~-

Lowboys 8.0 I 40-55 Equi. pme nt , maChinery 00-150 50-600 All 
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Table 3. Trends in Trailer Widths and Lengths Since 1983 

Vehicle Body Style 
(Trailer) 

Trai ler Wi dth Trailer Length 

~----------------+--------------------------------------~-----------------------~ 

Vans Mcst are 8.5 feet wide, with emPlasis 
on greater capacity (i.e. more cube). 

At least 48 feet; sane are 
53 feet or even 57 feet 

t-----.------+---------------------f-----------------
Flatbeds Most are 8.0 feet but sane are 8.5 

feet wide. Sane with tandem axles 
spread 10'-2" apart to allow 20 kips 
per axle. 

Mostly 45 feet 

f----------.-----t--------.-----------------~----~---------

Tanks Still 8.0 feet wide 42-43 feet 

1--------------,+---------------------------+----------------
Dunps Sane are 8.5 feet wide for better 

stabi lit Y ¥kIen I.I1loadi. ng. Dowle 

increase in the future. 

Great demand for 37-38 
feet wi th grcss vehi cle 
wei g,t of 80, 000 pounds 

j 
bottan belly dunp trailers may 

------------- ------------_._----------------------------------.--------
Lowboys Mcst are 8.0 feet and sane are 8.5 

feet wi de. Sane with expandable 
widths of 10 feet, \{len needed. 
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Variable 

Truck Type 

Table 4. A List of Candl. date Vari abIes 

I 

I 

Level 

Si ngle-Uni t (SU) Trucks: Flatbed 
Large Van 
Tank 

Ccmbination Trucks: 

Ounp 
Garbage, Wrecker 
Mi xer, cement 
Bobtail 
"Mixecf1 Body Style 

Flatbed 
Large Van 
Tank 
Ounp 
Livestock/Pole 
"Mixed" Body Style 1---,-----------+-1

1

' --------------------1 
Accident Type 0 Overturn 

Acci dent Severi t y 

,I

I 0 Other Single-Vehicle Accidents 
o Fixed-Object Accidents 

, 0 Collisi ors Wi th Passenger Car 

'

I 0 Collisions With Pickup/Panel \fan 
o Collisi ors With Large Truck 

i 
1 

o Collisions With other Vehicle Types 
o Other (included pedestrians, trains, parked 

cars, cyclists, an!. mals, other objects) 

o Fatal Accidents 
o Acci dents Resulti ng in Incapaci tati ng 

Injuries 
o Accidents Resulting in Non-Incapacitating 

or Possible Injuries 
o Property-Damage-Only Accidents 

I 

.. -I 

I I 

~--------------------------~L-------------------------.-------------------~ i 
Road Class I 

i o Rural Interstate 
o Rural U.S. or State 
o Farm-to-Market 
o Interstate in small urbanized areas 

(population less than 50, 000) 
o U.S. or State in small urbanized areas 
o Urban Interstate (population greater than 50, 000) 
o Urban U.S. or State 
o City Streets I 

~------____________ ~ _________________________ . ________ J 
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A list of Caldi.date variables (Cont.) 

Variable Level 

--
RE¥1lp Related 0 Ert rance RE¥1lP 

0 Exit RE¥1lp 
0 Main Lane or Frortage Road 

Intersection Related a Yes 
a No 

Pavement Surface 
Condition a fes 

a No 

Allgnnent a st rai g,t and level 
a Strai \1lt, grade or hillcrest 
0 Curve 

Degree of Curvature a No curve of less than 2 degrees 
0 2 to 4 degrees 
0 Greater than 4 degrees 

--
n me-of -Day a Midnig,t to 3:00 a.m. 

0 3:01 a.m. to 6:00 a.m. 
0 6:01 a.m. to 9:00 a.m. 
0 9:01 a.m. to Noon 
0 12:01 p.m. to 3:00 p.m. 
0 3:01 p.m. to 6:00 p.m. 
0 6:01 p.m. to 9:00 p.m. 
a 9:01 p.m. to Midni\1lt 

,.--- - -
U\1lt Condition 0 Dayli\1lt (day) 

0 other (nig,t) 

-- --
Dri ver Age a Less than 25 

a 25 to 35 
a 36 to 55 
a Over 55 

-----------._-- - _._----- --
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Table 5(a) 

Distribution of Truck Accident Involvements by Road Class 

(1984 ) 
Semitrailers 

Road Class 

Rural Interstate 
Rural US/State 
F arm- to-Market 
Small-Urban Interstate* 
Small-Urban US/State* 
Urban Interstate 
Urban US/State 
City Streets 

Total 

Single-Unit Trucks 

Road Class 

Rural Interstate 
Rural US/State 
Farm-to-Market 
Small-Urban Interstate * 
Sma 1 1 -Urban US/State * 
Urban Interstate 
Urban US/State 
City Streets 

Total 

Frequency 

1,703 
3,205 
1,830 

916 
3,085 
3,532 
2,551 
3,149 

19,971 

Frequency 

545 
1,985 
5,245 

647 
3,778 
4,074 
5,271 

14,397 

35,942 

* Small urban areas were those with population less than 50,000 

16 

Percentage 

8.53 
16.05 
9.16 
4.59 

15.45 
17.69 
12.77 
15.77 

100.00 

Percentage 

1.52 
5.52 

14.59 
1.80 

10.51 
11.33 
14.67 
40.06 

100.00 



Table 5(b) 

Distribution of Truck Accident Involvements by Intersection 

and Non-Intersection Related 

Semitrailers 

Intersection Related 

Intersection 

Non-Intersection 

Total 

Single-Unit Trucks 

Intersection 

Non-Intersection 

Total 

(1984 ) 

17 

Frequency 

7,683 

12,309 

19,992 

17,650 

18,403 

36,053 

Percentage 

38.43 

61.57 

100.00 

48.96 

51.04 

100.00 



Table 5(c) 

Distribution of Truck Accident Involvement by Accident Type 
(1984) 

Semitrailers 

Accident Type 

Overturn * 
Other Non-Collision * 
Fi xed Object * 
Collision With Car 
Collision With Pickup 
Collision With Truck 
Collision With Other Vehicle 
Other ** 

Total 

Single-Unit Trucks 

Frequency 

1,222 
780 

2,423 
9,076 
3,239 

267 
1,932 
1,053 

19,992 

Percentage 

6.11 
3.90 

12.12 
45.40 
16.20 
1.34 
9.66 
5.27 

100.00 

Accident Type Frequency Percentage 

Overturn * 
Other Non-Collision* 
Fi xed Object * 
Collision With Car 
Collision With Pickup 
Collision With Truck 
Collision With Other Vehicle 
Other ** 

Total 

1,348 
123 

2,495 
19,552 

5,952 
347 

4,313 
1,923 

36,053 

3.74 
0.34 
6.92 

54.23 
16.51 
0.96 

11.96 
5.33 

100.00 

* These are as reported by the DPS in the first harmful event variable. 

** Includes the reported first harmful events of collisions with pedestrians, 
parked cars, trains, pedalcyclists, animals, or other objects not 
classified by the DPS as fixed objects. 
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type for semi-trailers and for SU trucks. A notable difference between semi­

trailers and SU trucks was indicated by a considerably higher proportion of 

single-vehicle accidents (i.e. overturn, other non-collision, and fixed­

object accidents) for semi-trailers than for SU trucks. Semi-trailers showed 
that about 22 percent of their total involvements were single-vehicle 

accidents while SU trucks showed that only 11 percent of their involvements 
were single-vehicle accidents. On the other hand, the proportions of 

multiple-vehicle collisions were smaller for semi-trailers than for SU trucks 
(73 percent versus 84 percent). 

Table 5(d) shows the distributions of truck accident involvements by 
highway ramps for SU trucks and for semi-trailers. The table indicates a 

very small proportion of ramp accident involvements for both: about 1 
percent for semi-trailers and about 0.7 percent for SU trucks. 

3.2 Truck Accident Involvements and Factors Associated With These 
Involvements 

Thirteen candidate variables previously mentioned in Section 2.1 were 

analyzed. They were ranked in the order of their contributions to explaining 

the statistical variability in the truck accident population, from the most 
to the least significant, as follows: 

1. Truck configuration (SU a semi-trailer) 
2. Road class 
3. Vehicle body style (flatbed, van, tank, etc.) 
4. Light condition 
5. Dri ver age 

6. Acc i dent type 
7 • Intersection related 

8. Accident severity 
9. Time-of-day 

10. Pavement surface condition 

19 



-----------------------------

Table 5(d) 

Distribution of Truck Accident Involvements by Highway Ramps 
(1984 ) 

.. 

Truck Type Entrance Exit Main Total 
·Ramp Ramp Lane 

Semitrailers 60 127 . 17,792 17,979 
(0.33%) (0.71%) (98.96%) (100.0%) 

Single-Unit 51 136 27,436 27,650 
( 0.18%) (0.50%) (99.32%) (100.0%) 
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Three variables: ramp-related, degree of curvature, and alignment were 

not analyzed and ranked because they had resulted in a very large number of 
empty cells due to the skewness of their distributions. 

Road class was re-defined in order to make the variable-selection 
analysis more effective in terms of the sample size involved: 

a) Rural interstate 

b) Rural US/State 

c) Fa rm- to-ma r ket 
d) Urban interstate 

e) Urban US/State 

f) City streets 

"Urban" included small urbanized and large urbanized areas. 

The implication of the above list of rank-ordered variables was that 
accident proportions within the population investigated differed the most 
among the levels of the first variable. Having adjusted for this first 

variable, accident proportions still significantly differed among the levels 

of the second variable in the ranking. After accounting for .both the first 

and the second variables in the ranking, accident proportions still 

significantly differed among the levels of the variable next in the ranking, 
and so on. 

The variables which had been highly ranked, truck configuration, vehicle 

body style, road class, 1 ight condition, accident type, and intersection­

related were included in the model estimations. Driver age, although more 

highly ranked than accident type and intersection-related, was not included 
due to a constraint of the sample size and the fact that driver age is not 

directly appl icable to traffic-engineering related countermeasure, as are 

accident type and intersection related. 

Because the number of accident involvements varied considerably from one 

truck type to another as shown in Table 1, it was desirable to carry out the 

model estimations of accident involvements separately for individual truck 
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types. Further,truck accident involvements on highway ramps, which made up 

about 1 percent of total truck involvements, were analyzed and reported 

separately from truck accident involvements on the mainlanes. 

Six types of semi-trailers and eight types of SU trucks resulted in 14 

individual analyses. For semi-trailers, flatbed, van, tank, dump, 
livestock/pole, and "mixed" semi-trailers were analyzed. For SU trucks, 

flatbed, van, tank, dump, cement/mixer, garbage/wrecker, bobtail, and "mixed" 
SU trucks were analyzed. 

Conti ngency tabl es of acci dent i nvol vements for these 14 subsets were 
prepared. The tables were cross-classified by road class, intersection­

related, light condition, and accident types as shown in Appendix B. The 

levels of most of these variables are sel f-explanatory. For accident type, 
non-co 11 i si on combi ned two reported fi rst harmful events of overturn and 

other non-collision accidents. Collisions with another truck included 

collisions with trucks over 10,000 pounds that were not pickups, fire trucks, 

travel-alls, or pickups with campers. "Other" accident type included the 
reported first harmful events of collisions with pedestrians, parked cars, 

trains, pedalcyclists, animals, and other objects not classified by the DPS 
as fixed objects. 

Model estimations were performed for the 14 truck types. The results in 

terms of the estimated model parameters are shown in Appendix C. The 

estimated percentages (distribution) of truck accident involvements for each 
truck type by various combinations of factors (or conditions) made up of road 
class, intersection-related, 1 ight condition, and accident type were then 

computed. These are shown in Appendix D. A high value of the percentage in 

anyone cell indicates that frequent occurrences of truck accidents were 

observed and expected under that condition. For example, Table 01 (Appendix 

D) shows that the estimated proportion of non-collision accidents for flatbed 
semi-trailers during the day on rural US/State highways was 3.97 percent (for 

both intersection related and non-intersection related combined). This 
implies that 3.97 percent of all flatbed semi-trailers accident involvements 
might be expected to be non-collision accidents on rural US/State highways 
during the daytime, given the current usage of flatbed semi-trailers. 
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Because these proporti ons i ndi cate, for each truck type, how prevalent the 

truck accidents were under various condi tions, they are referred to as the 
prevalence of truck accident involvements. 

The results of the 14 tables in Appendix 0 are illustrated by "density" 

diagrams in Figures 1 through 14, one figure for each truck type. The 

figures indicate that the prevalence of accident involvements was 

significantly different among different truck types. For all types of semi­

trailers, collisions with passenger cars were the most frequently occurring 
accidents among all accident types considered, particularly on urban US/State 
and urban interstate highways. This high incidence of collisions with 

passenger cars was even more pronounced for SU trucks on urban US/State 

highways and city streets. For all truck types, there were significant 

numbers of accidents which were intersection related on all road classes. 

Because the prevalence of truck accident involvements was determined for 

each truck type, it was not influenced by different amount of truck exposure 
among different truck types. However, it was likely to be strongly affected 

by truck exposure by all other variables, particularly the different amount 
of exposure among different road classes. In the absence of truck exposure 

data, more useful measures of truck accident involvements might be the 
probabilities of involvements for each truck type under various conditions, 

conditional on each road class independent of other road classes. These 

estimated probabil ities (expressed as percentages withi n each road cl ass) 
were computed from the model estimation results for all 14 truck types, and 

are shown in Tables 6 through 19. These conditional probabilities, referred 

to as estimated accident probabilities for individual road classes, might be 

used for assessing and predicting the safety impacts of each truck type on a 

given road class in the future. For example, the number of van semi-trailers 
operating on farm-to-market roads mi ght be rel ati vel y small at the present 

time, resulting in a small number of van semi-trailer accidents (or low 

prevalence of accidents) on this road class (Table D-2). However, the 

potential safety of this road class in accommodating van semi-trailers must 

not be ignored because the number of van semi-trailers operating on farm-to­
market roads might substantially increase in the future. Table 7 shows that 

the estimated probabil ities associated with coll isions between van semi-
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Figure 1: Prevalence of Accident Involvements for Flatbed Semitrailers 
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Figure 2: Prevalence of Accident Involvements for Van Semitrailers 
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Figure 3: Prevalence of Accident Involvements for Tank Semitrailers 
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Figure 4: Prevalence of Accident Involvements for Dump Semitrailers 
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Figure 5: Prevalence of Accident Involvements for Livestock/Pole Semitrailers 
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Figure 6: Prevalence of Accident Involvements for IIMixed ll Semitrailers 
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Figure 8: Prevalence of Accident Involvements for Van Single-Unit 
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Figure 9: Prevalence of Accident Involvements for Tank Single-Unit 
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Fi ure 10: Prevalence of Accident Involvements for 0 Si le-Unit 

Light Inter- Rural Rural Farm- trban lYban City 
Condition Section Interstate US/State Market Interstate US/State Streets 

rt>n-Collision 

Day 

Fixed Cbjects 

With 
Car 

With 
Pickup 

With 
Trock 

Other 

• ~ 5.0 % 

• 3.0 to 4.9 % 
[] 1.0 to 2.9 % 

o < 1.0% 
33 



-------------------------~ -~-~--~--

Figure 11: Prevalence of Accident Involvements for Garbage/Wrecker Single-Unit 
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Figure 12: 
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Figure 13: Prevalence of Accident Involvements for Bobtails 
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Figure 14: Prevalence of Accident Involvements for IIMixed ll Single-Unit 
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Table 6 

Estimated Probabilities By Road Class (Flatbed Semitrailers) 

Pccident Lig,t Inter- Rural Rural Farm- lk'ban lk'ban City 
Type Condition Section Interstate US/State Market Interstate US/State Streets 

Day 

Non-Co 11 i si on No 

Night Yes 1.96 0.27 0.98 0.92 0.53 0.37 

No 

Day Yes 

Fixed Objects No 8.50 10.22 12.68 7.2IS 8.20 8.18 

Night Yes 0 o. .46 0 .25 3.72 

No 

Day Yes 5.23 7.53 15.12 .57 20.82 

With No 
Car 

Nlght 

No 9.00 3.49 3.g) 9.20 3.39 .86 

Day Yes 

With No 6. 
Pickup 

Night Yes 0 .34 0.49 0.6 0.74 

No 6. 

Day es 

With No 1.31 4.30 2.44 5.52 1.00 0.74 
Trock 

Night Yes 0 0 0 

No 0 0 

Day Yes 0 .23 4.28 7.8 

Other No 2. 4.84 6.34 6. 

10.46 4.30 2.44 2.15 1.07 2.23 

ota 
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Table 7 
Estimated Probabilities by Road Class (Van Sanitrailers) 

Pa:ident Li!jlt Inter- Rural Rural Farm- I.rban lk'ban City 
Type Condition Section Interstate US/State Market Interstate US/State Streets 

Day Yes 0.86 2.28 2.53 0.64 1.70 0.44 

Non-Coll ision ft) 12.57 18.52 8.19 3.04 3.36 1.03 

Night Yes 0.68 1.53 0.72 0.20 0.52 0.06 

ft) 13.88 17.47 3.13 1.34 1.43 0.21 

Day Yes 0.63 1.22 2.77 1.53 3.20 4.57 

Fixed Objects ft) 7.98 8.23 7.47 6.09 5.22 8.97 

Night Yes 0.59 0.99 0.84 0.57 1.16 0.8) 

ft) 10.59 9.31 3.37 3.19 2.68 2.21 

Day Yes 1.40 2.69 16.02 14.!D 24.22 23.46 

With ft) 8.29 8.63 20.72 27.fQ 18.64 21.69 
Car 

Night Yes 0.72 1.16 2.77 2.95 4.67 2.18 

ft) 5.81 5.20 4.94 7.77 5.00 2.m 

Day Yes 0.81 1.26 6.21 3.37 6.00 5.28 

With ft) 5.59 4.76 9.52 7.43 6.03 5.81 
Pickup 

Night Yes 0.41 0.54 1.00 0.69 1.32 0.50 

ft) 4.01 2.96 2.41 2.13 1.70 0.77 

Day Yes 0.81 0.37 0 1.76 1.61 0.62 

With ft) 3.97 0.99 0 2.72 1.04 0.47 
Truck 

Nlght Yes 0.36 0.14 0 O.~ 0.27 0.06 

ft) 2.48 0.54 0 0.67 0.25 0.06 

Day Yes 0.59 0.71 . 1.45 1.58 2.54 5.40 

Other ft) 6.08 4.01 3.25 5.15 3.40 8.70 

Night Yes 0.72 0.75 0.00 0.74 1.16 1.18 

ft> 10.18 5.74 1.93 3.42 2.20 2.69 

Total 100 100 100 100 100 100 
. 
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Table 8 
Estimated Probabilities by Road Class (Tmk Sanitrailers) 

Pccident Li91t IntE!"- Rural Rural Farm- Lrban trban City 
Type Condition Section Interstate US/State Ma-ket Interstate USlState Streets 

Day Yes 5.02 4.45 7.56 .34 4.31 .93 

Non-Co 11 i si on No 0.3 8.~ 3.53 2.60 2.60 2. 

Night Yes 

No 7.00 
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Table 9 

Estimated PrOOabilities by Rem Class (Durp Senitrailers) 

Accident Inter- Rural Rural Fann- lrban lrba'l City 
Type Section Interstate lIS/State Market Interstate lIS/State Streets 

Yes 1.58 5.87 6.17 1.51 5.26 4.12 
Non-Co 11 i sian 

No 8.95 16.15 19.04 4.05 5.43 5.15 

Yes 1.05 1.19 1.22 1.51 2.74 2.89 
Fixed Objects 

No 14.74 8.~ 10.09 11.19 70Sl 9.48 

Yes 7.37 11.47 9.57 16.43 3l.84 26.70 
With 
Car 

No 24.21 16.97 15.65 24.05 17.74 17.63 

Yes 2.11 8.26 5.65 5.87 9.53 7.63 
With 
Pickup 

No 8.42 16.51 12.61 11.59 7.14 6.00 

Yes 0.53 1.74 2.09 2.22 1.32 1.65 
With 
Truck 

No 4.74 5.60 7.48 7.30 1.67 2.47 

Yes 3.16 1.74 2.26 3.41 4.44 6.39 
Other 

No 23.16 5.60 8.17 10.87 5.38 9.07 

Total 100 100 100 100 100 100 
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Table 10 

Estimated Probabilities by Road Class (Livestock/Pole Semitrailers) 

Accident Inter- Rural Rural Farm- Urban Urban City 
Tw: section Interstate US/State Market Interstate US/State Streets 

Yes 8.42 10.15 8.89 1.33 4.00 4.21 
Single-Vehicle 

No 33.68 41.36 35.56 5.33 16.00 16.M 

Yes 23.16 14.70 23.33 42.00 36.50 17.89 
Multi-Vehicle 

No 24.21 15.61 24.81 44.67 38.S{) 18.95 

Yes 2.11 3.94 1.48 1.33 1.00 8.95 
Other 

No 8.42 14.24 5.93 . 5.33 4.00 33.16 

Total 100 100 100 100 100 100 
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Table 11 
Estimated Probabilities by Road Class (IiMixed ll Semitrailers) 

Accident Li~ Inter- Rtral Rural Farm- lk'ba1 lk'ba1 City 
Type CoOOi ti on Section Interstate US/State Ma-ket Interstate US/State Streets 

Day Yes 0.62 2.42 2.99 0.79 1.45 0.45 

Noo-Collision ttl 8.81 9.36 9.70 2.22 2.14 1.~ 

Nig,t Yes 0.44 1.03 0.49 0.25 0.40 0.07 

ttl 9.15 5.83 2.30 1.03 0.87 0.23 

Day Yes 0.47 0.98 2.07 1.11 3.40 5.63 

Fixed Objects ttl 6.11 6.~ 7.32 5.51 3.55 6.04 

Nlg,t Yes 0.5) u.tItl U.54 U.jl U.~ 1.18 

ttl 7.g! 4.~ 2.24 1.83 1.21 1.49 

Day Yes 4.76 7.ffi 10.38 15.13 27.39 26.44 

With ttl 16.14 13.31 15.97 30.36 17.53 19.49 
Car 

Ni~t Yes 1.50 2.33 2.U5 2.56 4.46 Z.81 

ttl 9.07 7.04 5.60 9.16 5.03 3.69 

Day Yes 1.ffi 5.74 7.25 4.14 9.78 6.60 

With ttl 5.37 7.00 8.40 8.39 5.50 4.~ 
Pickup 

Nlght Yes 0.74 1.32 1.53 0.79 1.78 0.81 

ttl 3.89 3.27 3.25 2.92 1.83 1.09 

Day Yes 1.43 2.68 3.77 3.15 5.88 6.04 

Otta' ttl 8.33 8.16 9.10 7.46 4.34 9.52 

Nig,t Yes 0.76 1.01 0.67 0.39 0.00 0.47 

ttl LZ.lb 8.41 4.~1 2.49 1.62 Z.OZ 

Total 100 100 100 100 100 100 
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Table 12 
Estimated Probabilities byRoad Class (Flatbed Single-Unit) 

kcide1t Li!jlt IntE!'- Rural Rural F~ lk'bcrl li'ban' City 
Type Condition Section Interstate US/State Mcrket Interstate US/State Streets 
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Table 13 

Estimated Probabilities by RoOO Class (Van Single-lXIit) 

Accident Inter- Rtral Rural Farm- lk'ban lJrIm City 
Twe Section Interstate US/State Merkel: Interstate US/State Streets 

Yes 2.50 1.67 2.05 0.15 1.03 0.05 
Non-Collision 

No 30.83 25.00 10.77 1.34 3.28 0.49 

Yes 0 0.33 0.26 0.15 0.34 0.16 
Fixed Objects 

No 8.33 19.67 10.00 5.82 5.69 4.78 

Yes 3.33 8.00 29.74 24.18 32.76 34.29 
With 
Car 

No 5.00 12.00 16.41 28.05 11.2l 23.$ 

Yes 3.33 6.67 11.28 9.55 16.55 8.63 
With 
Pickup 

No 5.00 10.00 6.67 11.34 5.ffi 6.2l 

Yes 1.67 0.67 1.03 1.64 2.84 0.44 
With 
Truck 

No 6.67 2.67 1.54 4.33 2.33 0.66 

Yes 6.67 2~67 4.10 3.28 9.40 7.03 
Other 

Na 26.67 10.67 6.15 10.15 8.71 13.30 • 

Total 100 100 100 100 100 100 
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Table 14 

Estimated Probabilities by Road Class (Ta1k Single-Unit) 

Pccident Inter- Rural Rural Farm- lk-ban lk'ban City 
Type SEctioo Interstate US/State Mcrket Interstate US/State Streets 

Yes 1.69 3.52 2.00 2.01 4.53 3.79 
Non-Collision 

No 5.00 3.23 4.g) 4.52 1.92 2.73 

Yes 1.69 3.52 2.00 2.01 4.53 3.79 
Fixed Objects 

No 5.00 3.23 4.g) 4.52 1.92 2.73 

Yes 16.95 26.98 16.17 15.58 35.67 29.44 
With 
Car 

No 33.~ 24.05 34.83 35.68 15.36 21.70 

Yes 6.78 9.97 6.00 5.53 13.17 10.93 
With 
Pickup 

No 13.56 8.00 n.OO 13.07 5.76 8.04 

Yes 1.69 3.23 2.00 2.01 4.39 3.49 
With 
Truck 

No 3.39 2.93 4.17 4.52 1.92 2.58 

Yes 3.39 5~57 3.g) 3.a2 7.54 6.22 
Other 

No 6.78 4.99 7.33 7.54 3.29 4.55 

Total 100 100 100 100 100 100 
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Table 15 
Estimated Probabilities by Road Class (Durp Single-Unit) 

Accident Ligyt Inter- Rural Rural Farm- Urban lXban City 
Type Condition Section Interstate US/State Market Interstate US/State Streets 

Day Yes 3.68 2.39 4.12 0.62 2.51 1.26 

Non-Collision No H.71 7.CJ2. 10.55 1.75 3.09 2.64-

Night Yes 0 0.07 0.15 0.03 0.09 0.05 

No 1.00 0.65 0.96 0.17 0.28 0.24 

Day Yes 0 1.23 1.07 1.05 1.54 1.26 

Fixed Objects No 0 6.15 4.00 5.20 *' 3.28 4.56 

Night Yes 0 0.07 0.04 0.03 0.05 0.05 

No 0 0.58 0.44 0.48 0.30 0.42 

Day Yes 19.06 17.89 17.00 24.10 32.15 26.61 

With No 24.75 22.16 18.42 29.15 16.~ 23.64 
Car 

Night Yes 0.67 0.65 0.61 0.85 1.15 0.95 

No 2.34 2.03 1.69 2.68 1.54 2.18 

Day Yes 8.70 7.97 8.77 6.al 12.59 7.05 

With No 13.38 11.66 11.16 9.17 7./6 7.35 
Pickup 

Night Yes 0.33 0.29 0.31 0.25 0.46 0.26 

No 1.34 1.09 1.03 O.~ 0.71 0.68 '( 

Day Yes 0 2.75 2.50 2.06 3.28 2.35 

With No 0 4.06 3.25 2.97 2.06 2.50 
Truck 

Night Yes 0 0.07 0.09 0.08 0.11 0.08 

No 0 0.36 0.31 0.28 0.19 0.23 

Day Yes 4.01 3.48 4.43 3.47 5.23 6.16 

Other No 8.36 0.66 7.46 6.53 4.24 8.48 

Night Yes 0 0.14 0.15 0.11 0.19 0.23 

No 0.67 0.58 0.68 0.59 0.39 0.77 

Total 100 100 100 100 100 100 
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Table 16 

Estimated Probabilities by Road Class (GarbagelWrecker Single-Unit) 

Jlccident Lign: Inter- Rural Rural F~ Urban lk'bcrl City 
Type Concfition Section Interstate US/State Market Interstate US/State Streets 

Day Yes 0 

Non-Co 11 i sian No 0 

Night Yes 0 0 0.58 0.10 0.16 O. 

No 

Day .64 

Fixed Objects 
~ 

No 2.48 4.89 .42 3.25 2.00 4.33 

Nlght 

No 3.11 1.09 0.52 .03 0.74 0.96 

Day Yes 3.11 20.65 2 .69 19.56 26.63 23.21 

With No 8.07 29.89 16.91 25.22 18.00 18.70 
Car 

Nlght 

No '9~94 7.07 6.26 7. 4.70 4. 3 

Day Yes .86 

With No 
Pickup 

Night Yes 2.48 O.te 2.84 .48 2.48 

No .8.0 

Day Yes 0 3.00 .43 . 2.25 0.37 

With No 0 4.89 1.16 1.58 1.32 0.26 
Truck 

Night Yes 0 O.te 0.65 O. 0.58 0.00 

No 0 0.49 O. 

Day Yes 3. 1 O.te 3. 6 2.41 2.54 5. 5 

Other No 18.63 3.53 6.20 7.73 4.34 .00 

Nlght Yes 0.74 .27 

No 24.22 O.te 2.32 2.41 1.13 2.56 

Total 

48 



Table 17 

Estimated Probabilities by Rem Class (Mixer/Cate1t Single-Unit) 

Pa:ident Int:e-- Rtral Rural Fann- lrban lrban City 
Typa Se::tion IntE!"State US/State Market I ntE!"S tate US/State Streets 

Yes 16.67 7.69 4.58 5.71 6.25 1.52 
rbl-Collision 

No 16.67 10.26 16.79 0 2.27 6.09 

Yes 0 0 0.76 2.ffi 2.28 1.~ 
Fixed CX>jects 

No 0 7.69 6.87 7.14 2.27 2.54 

Yes 33.33 23.00 17.56 25.71 33.52 lJ.46 
With 
Car 

No 33.33 20.51 19.ffi 30.00 22 .. 73 23.ffi 

Yes 0 5.13 9.16 1.43 14.77 8.12 
With 
Pickup 

No 0 12.82 9.16 15.71 5.68 9.64 

Yes 0 2.56 1.53 0 0.57 0 
With 
Trock 

No 0 5.13 2.29 4.29 1.70 2.03 

Yes 0 5.13 6.87 0 5.68 3.55 
Other 

No 0 0 4.58 7.14 2.28 11.17 

Total 100 100 100 100 100 100 
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Table 18 

Estimated Probabilities by Rooci Class (Bobtails) 

Accident Inter- Rtral Rural Fann- Urban trbirl City 
Type Section Inta"State USlState Market Inta"State t5jState Streets 

Yes 10.00 7.00 4.36 2.76 0.29 0.6) 
Non-Co 11 i sian 

No 13.00 9.58 5.~ 3.54 0.43 0.78 

Yes 2.31 1.25 0.51 1.02 1.07 1.06 
Fixed Objects 

No 13.00 7.00 2.05 5.28 5.36 5.37 

Yes 10.77 13.75 27.69 24.41 Zl.ffi 27.00 
With 
Car 

No 12.31 15.42 3l.28 27.56 31.43 31.38 

Yes 8.46 6.67 11.03 9.45 10.00 10.23 
With 
Pickup 

No 6.92 5.83 9.49 7.87 8.79 8.58 

Yes 0 9.17 1.79 1.5) 2.14 1.01 
With 
Tru::k 

No 0 15.83 3.33 2.44 3.57 1.74 

Yes 7.69 2~92 0.77 4.00 2.93 . 3.94 
Other 

No 15.38 5.42 1.79 9.29 5.64 7.52 • 

Total 100 100 100 100 100 100 
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Table 19 

Estimated Probabil iti es by Road Cl ass .'. ("Mixed" Single-Unit) 

Accident Light Inter- Rural Rural Farm- Irban lk'bcrl City 
Twe Cordi ti on Section Interstate US/State Market Interstate llSlState Streets 

Day Yes 

Noo-Collision t-b 10.68 7.f!2. 4.87 0.99 0.53 0.48 

Ni~t Yes 0.29 0.37 0.42 0.11 0.22 0.14 

t-b 8.41 4.44 3.76 0.49 0.46 0.59 

Day Yes • 6 0.69 0.78 0.78 0.B4 0.70 

Fixed Objects t-b 3.95 2.58 .49 2.1 
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trailers and passenger cars on farm-to-market roads were 36.74 percent during 

the day and 7.71 percent at night. These probabilities for collisions 

between van semi-trailers and pickups were 15.79 percent and 3.49 percent for 

day and night, respectively. This implies that about 64 percent of total 

accident involvements of van semi-trailers on farm-to-market roads might be 
expected to be collisions with passenger cars or pickups. This might indeed 

be a potential safety problem if the number of van semi-trailers on this road 

class increased substantially. 

The following are some of the findings from Tables 6 through 19. 

a) On rural interstate highways, van semi-trailers showed the highest 

probabil ity of single-vehicle accidents (i.e., non-coll ision accidents or 

fixed-object accidents), among all semi-trai1ers--a 48 percent chance. 

Flatbed semi-trailers and tank semi-trailers showed similar probabilities of 

single-vehicle accidents--a 37 to 39 percent chance; "mixed" semi-trailers 

showed a 34 percent chance; and dump semi-trailers showed a 26 percent 
chance. Night time showed sl ight1y higher probabil ities of single-vehicle 
accidents than did day-time for most semi-trailers, except for tank semi­

trailers which showed the day-time probability to be almost twice the night­

time probability. On rural interstate highways, "mixed" semi-trailers and 

dump semi-trailers showed the highest probabilities of collision with 

passenger vehic1es--43 percent, followed by flatbed semi-trailers (38 
percent), tank semi-trailers (32 percent) and van semi-trailers (27 percent). 

Note that van semi-trailers were the only semi-trailers subset which showed a 
considerably higher probabil ity of single-vehicle accidents (1.8 time) than 

the probability of collisions with passenger vehicles. For all semi­

trailers, the probability of collisions with passenger vehicles was about 1.4 
to 2.0 times higher during the day time than at night. 

b) On rural US/State highways, van semi-trailers showed the highest 
probability of single-vehicle accidents among all semi-trai1ers--a 60 percent 

chance. They were followed by flatbed semi-trailers (a 41 percent chance), 
and tank, dump, and "mixed" semitrailers (a 32 percent chance). For most 

semi-trailers, this probability was higher during the day than at night, 

except for van semi-trailers which showed similar probabilities for day and 
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night. On rural US/State highways, dump semi-trailers, and "mixed" semi­

trailers showed about a 50 percent chance of collisions with passenger 

vehicles. They were followed by tank semi-trailers (a 45 percent chance), 

flatbed semi-trailers (a 40 percent chance), and van semi-trailers (a 27 

percent chance). Notice that van semi-trailers, again, were the only semi­

trailer type which showed the probabil ity of single-truck accidents to be 

much higher (more than twice) than the probability of collisions with 

passenger vehicles on this road class. For all semi-trailers, the 

probabil ity of coll isions with passenger vehicl es was about 1.5 to 2.5 times 

higher during the day than at night. 

c) On farm-to-market roads, tank semi-trailers showed the highest 

probability of single-vehicle accidents among all semi-trailers--a 41 percent 

chance. They were followed by flatbed semi-trailers and dump semi-trailers 

(about a 35 percent chance), and van semi-trailers and "mixed" semi-trailers 

(about a 28 percent chance). On farm-to-market roads, van semi-trail ers 

showed the highest probability of collisions with passenger vehicles among 

all semi-trailers (a 64 percent chance). They were followed by "mixed" semi­

trailers (a 55 percent chance), and tank and dump semi-trailers (a 44 

percent chance). These multiple-vehicle collision probabilities were 

> particularly high during the day time. Note that for all semi-trailers the 

probability of collisions with passenger vehicles was higher than the 

probability of single-vehicle accidents on this road class. 

d) On urban interstate highw~, flatbed semi-trailers showed the 

highest probability of single-vehicle accidents among all semi-trailers (a 22 

percent chance). Tank, van, and dump semi-trailers showed similar 

probabilities of single-vehicle accidents (a 16 to 18 percent chance), while 

"mixed" semi-trailers showed the lowest probability of 13 percent. Unlike on 

rural highways or farm-to-market roads, the probability of single-vehicle 

accidents on this class of urban highways was relatively small. Day-time 

consistently showed a much higher probabil ity of single-vehicle accidents 

than did night-time for all semi-trailers. On urban interstate highways, 

tank and "mixed" semitrailers showed the highest probabil ities of coll isions 

with passenger vehicles among all semi-trailers (about a 72 percent chance). 

They were followed by van semi-trailers (a 67 percent chance), flatbed semi-
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trailers (a 62 percent chance), and dump semi-trailers (a 58 percent chance). 

These probabilities were considerably higher than those on rural highways or 
farm-to-market roads. Day-time showed at least a 2.5 times higher 

probability of collisions with passenger vehicles than did night-time for all 

semi-trailers. 

e) On urban US/State highways, flatbed semi-trailers showed the highest 

probability of single-vehicle accidents among all semi-trailers (a 27 percent 
chance). Tank, van, and dump semitrailers showed similar probabilities of 
single-vehicle accidents (a 19 to 21 percent chance), while "mixed" semi­
trailers showed the lowest probability of 14 percent. Single-vehicle 

accident probability during the day was considerably higher than the 

probability at night for all semi-trailers. On urban US/State highways, tank 
and "mixed" semi-trailers showed the probabilities of collisions with 

passenger vehicles of about 71 percent, followed by van and dump semi­

trailers (67 percent) and flatbed semi-trailers (58 percent). Unlike the 4 

previous road classes discussed, the probabilities of collisions with 
passenger vehi cl es on urban US/State hi ghways for all sem i -tra il ers were 
higher for intersections than for non-intersections, particularly during the 
day. As expected, the probabilities of collisions with passenger vehicles 

were much higher during the day than at night for all semi-trailers. 

f) On city streets, the probabilities of non-collision accidents for 

all semi-trailers were very small--3 percent for flatbed, van, and "mixed" 

semi-trailers; 6 percent for tank semi-trailers and 9 percent for dump 
semitrailers. The probabilities of fixed-object accidents were somewhat 
higher for all semi-trailers--20 percent for flatbed semitrailers, 15 percent 

for van, tank, and "mixed" semi-trailers, and 12 percent for dump semi­

trailers. Day-time showed higher values of single-vehicle accident 

probabilities than did night-time for all semi-trailers. On city streets, 
the probabilities of collisions with passenger vehicles did not vary much 

among all semi-trailers. Tank and "mixed" semi-trailers showed a 65 percent 

chance, van and dump semi-trailers a 60 percent chance, and flatbed a 55 
percent chance. For all semi-trailers, the day-time probabilities were 7 to 

10 times those for night-time. 
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g) For SU trucks, with very few exceptions, the probabil ities of 

single-vehicle accidents on all 6 road cl asses were usually lower than the 

same probabilities for semi-trailers of comparable vehicle body styles. In 

general, the probabilities of single-vehicle accidents on urban interstate 

hi ghways, urban US/State hi ghways, farm-to-market roads, and city streets, 

were relatively low. On rural interstate highways and rural US/State 

highways, van SU, cement/mixer SU, flatbed SU, bobtails, and "mixed" SU 

trucks showed the probabilities of single vehicle accidents ranging from 15 

to 33 percent. Tank SU trucks and garbage/wrecker trucks showed consistently 

low probabilities of single-vehicle accidents on all road classes. 

h) For SU trucks, with only one exception, the probabil ities of 

coll ision with passenger vehicles on all road classes were usually higher 

than those for semi-trailers of comparable vehicle body styles. These 

probabil ities usually ranged from about 55 to 80 percent. The one exception 

was van SU trucks on rural interstate highway, which showed only a 16 percent 

chance of collisions with passenger vehicles, compared with a 27 percent 

chance by van semi-trailers. 

3.3 Truck Accident Involvements on Highway Ramps 

As shown in Table 5(d), truck accident involvements on ramps accounted 

for only 1 percent of total truck accident involvements. There were a total 

of 776 reported truck accident involvements occurring on highway ramps in 

Texas in a period of two years between 1983 and 1984. Of these, 218 (or 28.1 

percent) were reported for entrance ramps and 558 (or 71.9 percent) for exit 

ramps. Because the number of accident involvements on exit ramps was 2.5 

times that on entrance ramps, attempts were made to identi fy factors that 

might be associated with this difference. To this end, the associations 

between entrance/exit ramp accidents and truck type, light condition, time­

of-day, road surface condition, ramp curvature, driver age, accident type and 

accident severity, were examined. These were accomplished by testing each of 

these independent variables with entrance/exit ramp. The results for all 

variables are shown in Table 20. 
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entrance/exi t 

entrance/exit 

entrance/exit 

entrance/exit 

entrance/exit 

entrance/exit 

entrance/exi t 

entrance/exit 

Table 20 

Associations Between Entrance/Exit Ramp and 

Independent Variables 

Variables Chi-Square 

x truck type 3.27 

x accident type 4.95 

x "light condition 1.24 

x road surface condition 0.02 

x time-of-day 5.27 

x accident severity 5.58 

x driver age 1.65 

x ramp curvature .08 

Table 21 

D.F. 

5 

7 

1 

1 

7 

2 

3 

1 

"Accident Frequency by Accident Type (1983-1984) 

Accident Type 

Overturn 

Other Non-Collision 

Fixed-Object 

Collision With Car 

Collision With Pickup 

Collision With Truck 

Collision With Other Vehicle 

Other 

Total 

56 

Entrance Ramps 

34 

8 

31 

85 

25 

2 

30 

3 

218 

p-value 

.66 

.66 

.27 

.89 

.63 

.06 

.65 

.77 

Exit Ramps 

73 

14 

83 

243 

66 

10 

58 

11 
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It can be seen that none of the variables considered showed 

statistically significant chi-square statistics. This implies that given a 

truck accident invol vement on a highway ramp, the probability that it would 

happen on an entrance ramp was about 28 percent versus 72 percent on an exit 

ramp. This was true regardless of truck type, light condition, time-of-day, 

road surface condition, ramp curvature, driver age, accident type, and 

accident severity. 

Tables 21 and 22 show the frequencies of truck accident involvements on 

ramps by accident type and by ramp curvature for 1983-1984. 

3.4 Severity of Truck Accidents 

Based on truck accident invol vements in Texas in 1984, Table 23(a} shows 

the distributions of accident severity for SU trucks and semi-trailers. The 

table indicates that for semi-trailers, the proportion of total accidents 

that were fatal was about two percent. The proportion of incapacitating­

injury accidents was also quite small (about five percent). The majority of 

semi-trailers· accident involvements were PDO accidents (70 percent) and non­

incapacitating-injury accidents (23 percent). For SU trucks, the proportion 

of fatal accidents was less than one percent, incapacitating-injury accidents 

about four percent, non-incapacitating-injury accidents 25 percent, and PDO 

acci dents 70 percent. 

Chira-Chavala, et. al. (.£) reported that the odds of fatal accidents and 

the odds of injury accidents in accidents invol ving the Interstate Commerce 

Commission (ICC-authorized) heavy trucks were influenced by the independent 

and the interaction effects of the following variables: accident type, road 

class, environmental conditions (day/night and wet/dry pavements), loading 

status and truck type. Of these, the most dominant factor was reported to be 

accident type: single-vehicle accidents, col I isions with passenger vehicles, 

or co 11 i si ons wi th 1 arge trucks. Thi sled to conduct i ng four separate 

analyses for four subsets of truck accidents as fol lows: 

a) single-vehicle accidents of semi-trailers (i.e. overturns, other 

non-collision accidents, and fixed-object accidents); 
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Table 22 
Accident Frequency by Ramp Curvature (1983-1984) 

Ramp Curvature 

Less than 4 Oegrees 

Greater than 4 Oegrees 

Missing 

Total 

Entrance: Ramps 

58 

199 

12 

7 

218 

Exit Ramps 

510 

34 

14 

588 



Table 23(a) 
Distribution of severity of Truck Accident Involvements in Texas for 1984 

-----------.----------------- ------.~------, 

NlfItler of Accident Involvemerts 

Truck Configuration 
-1'""---------. -------------- -----,.-----1 

Incapaci t aU ng Possible or 
Fatal Injury Non-Incapacitating Injury P.D.O. Total 

~-------- ----------- ----- ---
Si ngle-Uni t 270 1393 5054 25336 36053 

(0.75) (3.86) (25.11) (70.27) (100.00) 

---- ----- ------ ------------
Semi-trailers 408 1130 4542 13912 19992 

(2.04) (5.65) (22.72) (69.59) (100.00) 

f------ ------- f------ --------- I-

Total 678 2523 13596 39248 56045 

'----------- '----------------'----- --
.-

.-
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b) collisions between semi-trailers and passenger vehicles; 

c) single-vehicle accidents of SU trucks; and 

d) collisions between SU trucks and passenger vehicle~. 

Collisions with other large trucks were not analyzed here due to their 

relatively infrequent occurrences. This class of accidents only accounted 

for about one percent of total truck accident involvements in 1984. 

Accidents involving combination trucks other than semi-trailers were also 

excluded due to a very small sample size. 

The preliminary examination of truck accidents led to defining the 

dependent and candidate independent variabl es for each of the above four 

subsets, as shown in Tabl e 23(b). 

The resul ts of the severi ty analysi sin terms of the model parameters 

are summarized in Table 24. Detail of the data input and the analysis 

resul ts for the four subsets are descri bed in Appendi x E. It was noted that 

in all four subsets, all seven candidate variables mentioned above were 

analyzed for their potential effects on the severity of truck accidents. 

However, in the variable selection stage, driver age, vehicle body style, and 

intersection related were found to be non-significant for the two subsets 

designating Single-vehicle accidents involving semi-trailers and single­

vehicle accidents involving SU trucks. Driver age, vehicle body style, and 

object struck were found to be non-significant for the other two subsets 

designating collisions between semi-trailers and passenger vehicles, as well 

as those between SU trucks and passenger vehicles. Since object struck for 

the collision subsets was defined as passenger cars or pickups, this result 

impl ied that, on the average, occupants of passenger cars and pickups were 

expected to have similar severity when they were involved in accidents with 

trucks. 

The results of the severity analysis are summarized in Tables 25 through 

28. These tables were cross-classified by the variables similar to those 
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Table 23(b). variables for Severity Analysis 

Variable Level 

Dependent: 
Severity 

Independent : 
Object Struck 

V61icle Body Style 

Road Class 

o Accidert involvemerts that resulted in fatalities 
or incapacitating injuries 

o Accidert involvemerts that resulted in non­
incapacitating or pcssible injuries but not 
f at ali tl es or i ncapaci t ati ng i nj uri es 

o P.D.O. acciderts 

Single-Vehicle Acciderts: 

o Overturn, other single-vehicle 
o Fixe~object 

Multi-Vehicle Collisions: 

o Collisi ors with passenger cars 
o Collisions with pickups 

o Flatbed 
o Van 
o Tank 

I 0 Dunp 
o other 

i 0 Rural Interstate 
o Rural US/State 
o Farm-to-Market 
o Urban Irterstate 
o Urban US/State 
o City Streets 

~----------------~--------------. 

u 9'l t Condi tl on o Dayli9'lt (Day) 
o other (Ni g,t) 

Pavement Surface Condition o Dry 
o Wet, snowy, icy (to be called "wet") 

----_._--- ------------
Intersection Related o 'fes 

o No 

Dri ver Age o Less than 25 
o 25 - 55 
o Over 55 
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0'1 
N 

Table 24: Summary of Effects of Variables on the Two Severity Odds 

I ~ 
s:: s... u 
0 :::s :::s 

or- (/) s... ,...... .j...J,,- ,...... ,...... 
~C; 0::. U ...... -l .j...J 0... 

SUBSET ........ OJ'- ........ s:: ........ ---III OJ' +l 
s... .j...J E u 0 0... ...... -l 0 0- 0 -l 

-0 OJ .s:: OJ OJ OJ 
10 .j...J O'l >u 0" x x x x x x x x 
0 s:: or- 10 10 .0 

0:: ...... -l 0... 4- 0 0:: 0:: 0:: 0:: ...... ...... 0- 0... 

Semitrailers, Single-Veh Accidents • • • X X X X X 

Semitrailers, Single-Veh Accidents on • • • • Urban US/State highways X X X 

Collisions between Semitrailers and • • Passenger Vehicles X X X X 

S-U Trucks, Single-Veh Accidents • • • X X X X 

Collisions between S-U Trucks and • • • • • • Passenger Vehicles X X X X X X X X 

• Odds of fatal and incapacitating-injury accidents 
X Odds of non-incapaciatating-injury accidents 

The first five columns represent the main effects of the variables while the next eight 
columns represent two-variable interactions. 



Accident Light 
Tjpe Condition 

Day 

Non-Collision 

Night 

Day 

Fixed-Object 

Night 

Day 

Collisions With 
Pass. Vehicles 

Ni91t 

* Sane as above entri es. 

Table 26 

Surrncryof Estimated Odds of Noo-Iocapacitating 

Irtiury Accidents for Sanitrailers 

Road Class 
Pavenent 

Inter- Surface Rural Rural Urban 
Section Condition Interstate US/State FM Interstate 

Yes Dry .488 .514 .714 .503 
Wet .356 .375 .523 .367 

No Dry * * * * Wet 

Yes Dry * * * * Wet 

No Dry * * * * Wet 

Yes Dry .347 .322 .167 .006 
Wet .479 .443 .228 .6% 

No Dry 
* * * * Wet 

Yes Dry * * * * Wet 

No Dry * * * * Wet 

Yes Dry .300 .475 .322 .204 
Wet 

No Dry .381 .438 .438 .395 
Wet 

Yes Dry .496 .700 .526 .333 
Wet 

No Dry .623 .717 .719 .646 
Wet 

64 

Urban City 
US/State Street 

.407 .266 
.1g) 

.456 * 

* 
* 

* 

.068 .057 
.078 

.245 * 

* 
* 

* 

.288 .222 

.295 .230 

.472 .364 

.,w .376 



Table 25 

Sunnaryof Estimated 0<kIs of Fatal and Iocapacitating 

Accident Light 
Type Condition 

Day 

Non-Collision 

Night 

Day 

Fixed~bject 

Night 

Day 

Collisions With 
Pass. Vehicles 

Nig,t 

* Sare as aoove entries. 
a A very small value. 

Injury Accidents for Sanitrailers 

Pavanent 
Inter- Surface Rural Rural 
Section Coo:Iition Inte"State US/State 

Yes Dry .170 .126 
Wet .086 .079 

No Dry 
Wet * * 

Yes Dry 
Wet * * 

No Dry 
Wet * * 

Yes Dry .170 .126 
Wet .086 .079 

No Dry 
Wet * * 

Yes Dry 
Wet * * 

No Dry 
Wet * * 

Yes Dry 
Wet 

.084 .194 
No Dry 

Wet 

Yes Dry 
Wet 

.2~ .382 
No Dry 

Wet 

63 

Road Class 

t.rban 
FM Inte"State 

.107 .(Xi8 

.095 .O~ 

* * 

* * 

* * 
.107 .(Xi8 
.095 .()g) 

* * 

* * 

* * 

.084 .031 

.253 .rH2 

Urban City 
US/State Street 

.007 .001 

.031 .005 

.106 

.03l * 

* 
* 

* 
Oa .004 
Oa .005 

.066 

.cw * 

* 
* 

* 

.048 .019 

.145 .056 



Table 27 
Sunncryof Estimated Ockis of Fatal am Incapacitating 

Irtiury Accidents for Single-Unit Trocks 

Road Class 
Pavenent 

Accident Light Inter- Surface Rural Rural tk'ban Urban City 
Type Condition Section Condition Inta'State US/State FM Inta'State US/State Street 

Yes Dry .225 .209 .174 .132 .(ID .073 
Wet 

Day 
No Dry 

Wet * * * * * * Non-Co 11 i sion 
Yes Dry .379 .353 .293 .222 .134 .123 Wet 

Night 
No Dry * * * * * * Wet 

Yes Dry .147 .138 .116 .008 .053 .049 
Wet * * * * * * Day 

No Dry * * * * * * Wet 
Fixed-Object 

Yes Dry .250 .234 .195 .148 .09:) .0Ee Wet 
Nig,t 

No Dry * * * * * * Wet 

Yes Dry .106 .091 .059 .021 .032 .025 
Wet .071 .(0) .039 .014 .~1 .016 

Day 
No Dry .100 .128 .052 .~8 .030 .011 

Collisions With Wet .111 .143 .059 .031 .033 .012 
Pass. Vehicles 

Yes Dry .187 .161 .105 .038 .057 .()q4 

Wet .111 .111 .069 .~4 .038 • .~9 
Night 

No Dry .176 .226 .093 .em .053 .~O 
Wet .194 .256 .104 .055 .059 .022 

* Sane as aOOve entri es • 

65 



Table 28 

Sunncryof Estimated Odds of Noo-Incap:iatating 

Injury Pccidents for Single-Unit Trocks 

Road Class 
Pava11e1t 

Accident Light Inter- Surface Rural Rural lk'bal Urban City 
Tjpe Condition Section Condition Inte"State US/State FM Inte"State US/State Street 

Yes Dry 
Wet .500 .620 .%7 1.103 1.~ .942 

Day 
No Dry * * * * * * Wet 

Non-Collision 
Yes Dry .739 .787 1.216 1.405 1.7ffl 1.196 

Wet 
Ni91t 

No Dry * * * * * * Wet 

Yes Dry .646 .506 .515 .543 .314 .331 Wet 
Day 

No Dry * * * * * * Wet 
Fi xed-Object 

Yes Dry .831 .640 .654 .6~ .398 .420 Wet 
Ni91t 

No Dry * * * * * * Wet 

Yes Dry .222 .427 .336 .348 .353 .344 
Wet .2!j) .491 .388 .403 .407 .397 

Day 
No Dry .322 .333 .305 .358 .297 .219 

Collisions With Wet .429 .440 .404 .473 .392 .287 
Pass. Vehicles 

Yes Dry .242 .846 .585 .471 .486 .477 
Wet .2!j) .7ffi .540 .436 .448 .439 

Night 
No Dry .349 .660 .531 .484 .409 .301 

Wet .379 .699 .559 .509 .432 .317 

* Sane as aOOve entri es. 
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used to cross-classify the results of truck accident involvements of Tables 6 
through 19. 

The estimated odds of fatal or incapacitating injury accidents repre­

sented a ratio of the number of fatal or incapacitating injury accident 

involvements to the number of all other accident involvements. For example, 
Table 25 shows that the estimated odds of fatal or incapacitating injury 

accidents for collisions between semi-trailers and passenger vehicles at 

night on rural US/State highways was 0~382. This impl ies that for every 100 
semi-trailers involved in such collisions that did not result in fatalities 

or incapacitating injuries, there would be another 38 semi-trailers involved 
in such coll isions that resul ted in fatal ities or incapacitating injuries. 

The chance of fatal or incapacitating injury accidents for these coll isions 

was therefore one out of 3.6 accident involvements. The estimated odds of 

non-incapacitating injury accidents represented a ratio of the number of non­

incapacitating injury or possible injury accident involvements to the number 

of POD accident involvements. For example, Table 26 shows that the estimated 
odds of non-incapacitating injury accidents for intersection-related co 11 i­

sions between semi-trailers and passenger vehicles at night on rural US/State 

highways was 0.780. This impl ies that about one out of every 2.3 such 

accident involvements that did not result in fatalities or incapacitating 
injuries might still be expected to result in non-incapacitating or possible 
injuries. 

Table 25 summarizes the estimated odds of fatal or incapacitating injury 

accidents for semi-trailers, cross-classified by road class, pavement surface 

condition, intersection related, light condition, and accident type. The 

table reveals the following: 

a) Among all three accident types, collisions between semi-trailers and 

passenger vehicles at night resulted in the highest likelihood of fatalities 

or incapacitating injuries, particularly on rural US/State highways, rural 

interstate highways, and farm-to-market roads. As many as one out of every 
three to four such night-time collisions might be incapacitating injurious or 
fatal. On all road classes, the night-time collisions would result in the 
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odds of fatal or incapacitating injury accidents to be up to three times the 

odds for day-time collisions. 

b) For collisions between semi-trailers and passenger vehicles, the odds 

of fatal or incapacitating injury accidents on rural highways were about 2.5 

to 3 times those on urban freeways. Although these odds increased with 

decreasing degree of urbanization, they did not appear to be influenced by 

roadway design standards (roadway design standards in rural areas were 

considered to be the highest for interstate highways, followed by US/State 

hignways, and farm-to-market roads; in urban areas, the standards were the 

highest for interstate highways, followed by US/State highways, and city 

streets). 

c) For non-collision and fixed-object accidents involving semi-

trailers, the odds of fatal or incapacitating injury accidents were 

influenced by interactlons involving factors such as roadway design 

standards, pavement surface condition, and rural/urban envi ronment. For 

example, in dry conditions, the odds of fatal or incapacitating injury 

accidents increased with decreasing degree of urbanization; this trend was 

not observed in wet conditions. In rural areas and in dry conditions, the 

odds of fatal or incapacitating injury accidents increased with increasing 

roadways design standards. 

d) For non-collision and fixed-object accidents involving semi-trailers 

on rural highways, the odds of fatal or incapacitating injury accidents on 

dry pavements might be up to twice the odds on wet pavements. This, however, 

was not true for urban highways or city streets. This finding suggested that 

those single-venicle accidents in wet conditions on rural highways might have 

involved lower energy than those in dry conditions. This, in turn, suggested 

a lower stabi lity threshold of semi-trai lers in wet conditions. One probable 

cause for this might have been hydroplaning of truck tires for empty or 

light 1 Y loaded semi -tra i I ers whi ch was shown in (!, ~) to be 1 i kel y at speeds 

attainable on most highways. 

e) For non-collision and fixed-object accidents involving semi-

trai lers, those occurred on rural interstate highways showed the highest 
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likelihood of fatalities or incapacitating injuries. Up to one out of every 
seven such accidents might be incapacitating injurious or fatal. 

Table 26 summarizes the estimated odds of non-incapacitating injury 

accidents for semi-trailers. The table indicates the following: 

a) Co 1 lis ion s bet ween semi -t ra i 1 e rs and passenger vehi c 1 es at ni ght 

showed very high odds of non-incapacitating injury accidents on all road 

classes, even on city streets. Up to one out of every two to three such 

night-time collisions that did not result in fatalities or incapacitating 

injuries might still be expected to result in non-incapacitating or possible 
injuries. 

b) Collisions between semi-trailers and passenger vehicles during the 

day showed lower odds of non-incapacitating injury accidents than did those 

at night, for all road classes. The odds during the day were about 0.60 

times the odds at night. These odds did not appear to be affected by roadway 

design standards but might increase with decreasing degree of urbanization. 

c) For semi-trai lers invol ved in non-call ision accidents, the odds of 
non-incapacitating injury accidents were similar during the day and at night. 

On rural highways, these odds increased with decreasing roadway design 

standards. However, on urban roadways, the odds increased with increasing 

roadway design standards. 

d) For fixed-object accidents involving semi-trailers, the odds of non­

incapacitating injury accidents were similar for day and night. The odds did 

not appear to be influenced by rural/urban environment. However, they 

appeared to increase with increasing roadway design standards. 

e) Urban interstate hi ghways whi ch had shown re I at i ve 1 y low odds of 

fatal or incapacitating injury accidents for single-vehicle accidents 

involving semi-trailers, showed relatively high odds of non-incapacitating 

injury accidents for these single-vehicle accidents. 
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Tables 25 and 26 strongly indicate that collisions between semi-trai lers 

and passenger vehicles were considerably more serious at night than during 

the day on all road classes, in terms of causing fatalities and/or 

incapacitating injuries. This was indicated by much higher odds of fatal or 

incapacitating injury accidents (as well as higher odds of non-incapacitating 

injury accidents) at night. Further investigations of these accidents reveal 

that the manners of collision were different during the day and at night 

(Appendix F). For example, the percentage of night-time collisions that were 

rear-end was always higher than the percentage of day-time colI isions that 

were rear-end on all road classes. Night-time collisions also involved 

proportionally more angle collisions than did day-time collisions (except on 

rural interstate highways). For other manners of colI iSion, the differences 

in thei r re I at i ve frequenc i es du ri ng the day and at ni ght depended on road 

classes. Appendix G shows the severity extents associated with the 6 

different collision manners -- angle, rear-end, sideswipe in the same 

direction, other collision manners in the same direction, opposite-direction 

collisions, and other. Each table of Appendix G represents each of the 6 

road classes. It can be seen that given a manner of collision, almost 

without exceptions, night-time was associated with a higher proportion of 

fatal or incapacitating-injury collisions than was day-time. This was 

consistent for all manners of collision and road classes. 

In addition, a further investiyation of the vehicle damage scales of 

passenger cars· and pickups, as defined by tne National Safety Counci I (~), 

was also conducted. It was revealed that for those collisions which resulted 

in either front damage, back damage, or side damaye to the passenger 

vehicles, the vehicle damage scales of these passenger vehicles were always 

higher at night than during the day-time. This was true for all 6 road 

classes. This finding implies that the energy level involved in night-time' 

colI isions was higher than that in day-time colI isions, probably due to 

higher speeds prior to collisions at night than during the day. Poorer 

d r i v err e act ion a t n 1 g h t t 0 at t e m pte vas i v e man e u v e r s, due t 01 0 w e r 

visibility and fatigue, might also worsen the problems. 

Table 27 summarizes the odds of fatal or incapacitatiny injury accidents 

for SU trucks. The table reveals the following: 
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a) Unlike the semi-trailer population, SU trucks showed that non­
coll ision accidents indicated the highest odds of fatal or incapacitating 
injury accidents, followed by fixed-object accidents and collisions between 
SU trucks and passenger vehicles. This was true for all road classes. 

b) For non-collision and fixed-object accidents involving SU trucks, 
the odds of fatal or incapacitating injury accidents increased with 
increasing roadway design standards and decreasing degree of urbanization. 
Rural interstate and rural US/State highways showed high likelihood of 
fatalities or incapacitating injuries. On these two road classes, up to 
about one out of every four non-collision accidents at night, and one out of 
every six during the day, might be fatal or incapacitating injurious. 

c) For non-collision and fixed-object accidents involving SU trucks, the 
odds of fatal or incapacitating injury accidents at night were about 1.7 
times those during the day for all road classes. 

d) For collisions between SU trucks and passenger cars, the odds of 
fatal or incapacitating injury accidents were the highest on rural interstate 
and rural US/State highways among all six road classes. Up to one out of 
every five such collisions at night and one out of every eight,during the day 
might be fatal or incapacitating injurious on these two road classes. These 
odds increased with decreasing degree of urbanization. 

e) For collisions between SU trucks and passenger vehicles, the odds of 
fatal or incapacitating injury accidents at night were considerably higher 
than those during the day. The magnitude of the difference depends on road 
classes, pavement surface conditions, and whether the accidents were 
i ntersecti on rel ated. 

Table 28 summarizes the estimated odds of non-incapacitating injury 
accidents for SU trucks. The table reveals the following: 

a) For non-collision accidents involving SU trucks, the odds of non­
incapacitating injury accidents increased with increasing degree of urbaniza­
tion and, for rural highways, with decreasing roadway design standards. This 
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trend was the exact opposite to that for the odds of fatal or incapacitating 

injury accidents. Urban US/State highways and city streets (which had shown 

low odds of fatal or incapacitating injury accidents), as well as urban 

inter-state highways (which had shown only moderate odds of fatal or incapa­

citating injury accidents), showed much higher odds of non-incapacitating 

injury accidents than did rural interstate and rural US/State highways. 

b) For fixed-object accidents involving SU trucks, the odds of non-

inc a pac ita tin gin j u r y a c c ide n t s i n"c rea sed wit h dec rea sin g d e g r e e 0 f 
urbanization but did not appear to be affected by roadway design standards. 

Overall, the odds for fi xed-object acci dents were small er than the odds for 
non-collision accidents, except on rural" interstate highways for which the 
reverse was true. 

c) For collisions between SU trucks and passenger vehicles, the odds of 

non-incapacitating injury accidents were considerably higher at night than 
for the day on all road classes except rural interstate highways where the 
odds for ni ght and day were qui te s i mil are The odds di d not appear to be 

influenced by roadway design standards or degree of urbanization. 
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4. SUMMARY AND DISCUSSION 

The statistical analysis of truck accidents was aimed at describing the 
following truck accident problems: 

(i) The prevalence of truck accident involvements on the Texas highway 
system whi ch was represented by the es ti mated percentages (di stri bution) of 
truck accident involvements under various conditions for each truck type. 

(ii) The accident propensity on individual road classes for each truck 
type. This was measured by the estimated probabilities of accident involve­
ments within each road class independent of other road classes. 

(iii) Severity of truck accidents as measured by the estimated odds of 
fatal or incapacitating injury accidents and the estimated odds of non­
incapacitating injury accidents. 

The analyses involved were based on multivariate modeling techniques for 
contingency tabl es. Model estimations were very desirable because 1 arge 
contingency tables made up of observed frequencies of truck accident 
involvements tended to have cell sizes ranging from very small to very large 
values. Cells with small frequencies were particularly subjected to erratic 
cell-to-cell changes due solely to the random nature of accident occurrences. 
Therefore, computation of accident statistics directly from the observed data 

with small cell sizes might result in unstable statistics. Model estimations 
such as those carried out in this study would, among other things, compute 
"smoothed" statistics in each cell, thus eliminating or minimizing the 
erratic cell-to-cell occurrences in the observed data. In this way, stable 
estimates might be obtained and the resul ting accident statistics might be 
more reliable than those directly derived from the observed data. 

Table 29 summarizes the prevalence of accident involvements by selected 
types of semi-trailers and SU trucks. This summary table was obtained by 
combining the estimated percentages of accident involvements from the 
appropriate cells in each table of Appendix D. For example, the estimated 
proportion of flatbed semi-trailers that were single-vehicle accidents on 
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Ir-------------------------------------------------------------------- --

Table 29: SlIlIlIary of Estimated Percentages of Accident Involvements by Selected Truck Types 

51 ngle-VEh i cle A cel dents Collisi OIlS wi th Cars or Pi ck41s 

Truck Type Rural Rural Urban City Rural Rural Urban City 
IH US/state FM Hi (jlways streets IH US/state FM Hi (jlways streets 

Flatbed Semi-Trailer 3.2 8.1 3.7 12.0 3.7 3.1 7.9 5.4 28.0 7.9 

van Semi-Trailer 5.9 9.8 1.4 8.5 3.5 3.4 4.5 3.1 32.1 11.9 

Tank Semi-Trailer 2.1 8.0 7.3 8.2 1.9 1.8 10.6 7.6 30.4 6.5 

Dump Semi-Trailer 0.7 5.0 6.0 10.3 3.0 1.2 8.3 7.1 32.6 8.1 

"Mi xed" Semi -Trailer 2.9 4.6 2.2 7.1 2.6 3.7 7.2 4.4 38.4 10.7 

Flatbed SU 0.6 2.1 3.2 3.2 2.6 1.1 3.8 10.2 33.3 23.0 

Van SU 1.1 3.1 2.0 3.8 2.2 0.4 2.5 5.6 28.2 29.8 

Tank SU 0.3 1.8 3.0 4.6 3.3 1.6 9.2 16.4 25.1 17.9 

Dump SU 0.2 1.1 4.5 4.7 2.9 1.0 4.0 12.0 32.7 19.1 

"Mixed" SU 0.5 1.3 3.0 2.6 3.2 0.6 3.0 8.7 28.9 29.9 

Percentages were fractions within each particular truck type. Percentages in each row do not sum to 100 
because only major, but not all, accident types are shown. 



rura 1 interstate hi ghways was ,found to be 3.2 percent. Thi ~ was .obta i ned by 

adding all involvements percentages of flatbed semi-trailers (Table D1; 

Appendix 0) which were non-collision and fixed-object accidents, regardless 

of day/night or whether they were intersection related. In Table 29, urban 

interstate hignways and urban US/State highways were combined as urban 

highways. The table indicates the fo1 lowing: 

a) Collisions between trucks and passenger vehicles on urban highways 

dominated the accident distributions of all truck types. 

b) Percentages of single-vehicle accidents involving semi-trailers were 

significant, particularly on urban highways and rural US/State highways. 

The pre val en ceo f t r u c k a c c ide n tin vol v e me n t s was sen sit i vet 0 the 

amount of truck traffic or truck miles of travel (i.e., truck exposure). For 

example, tne prevalence of accident invol vement for tank semi-trailers 

indicated that about 13 percent of their total involvements were collisions 

with cars during the day on urban US/State highways (Table 03, Appendix 0). 

This relatively high prevalence of accident involvements might be 

attributable to tank semi-trailers' high mileage on this highway class during 

the day, or other inherent (traffic, roadway) conditions during the day on 

this highway class, or a combination of both. The usefulness of the 

prevalence of accident invol vements, therefore, was I imited to providing a 

description of ' the current extent of accident invol vements for each truck 

type on the highway system. 

To neutra 1 i ze the effect of truck exposure by road class, the 

probabi1 ities of accident involvements under various conditions conditional 

on each road class were computed. These probabilities, expressed as 

percentages within each road class, indicate the accident propensity on 

individual road classes for each truck type. Accident characteristics on 

individual road classes with particularly high probabilities of occurrences 

(at least a 25 percent probability) were listed in Table 30 in a descending 

order of the probability values for selected truck types. Each probability 

value used to order the accident characteristics was based on the results of 

Tables 6 through 19. For example, the probabi 1 ity associated with co11 isions 
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Table 30. Summary of Accicler1; Olaracteristics on Indlv1dual Road Classes With Particularly Hi.~ 
Probabilities of Occurrence by Truck Type 

Truck Type 

Flatbed Semi-Trailers 

O"Iaracteristics With Hi.~ Probabilities of (bcurrence 

(1) Collisions with cars on urban IH (particularly during the day) 
(2) Collisions with cars on city streets (particularly during the day) 
(3) Collisions with cars on urban US/State (particularly during the day 

or at inters ecti ons ) 
(4) Collisions with cars on FM roads (particularly during the day or at 

intersections) 
(5) Collisi ons with cars on rural US/State 
(6) CollisiOns with cars on rural IH 
(7) Non-collision acciderts on rural IH 

~-----.-------------~----~-----.---~-------------------------.--------------,----~ 

Van Semi - Trai lers (1) Collisions with cars on urban IH (particularly during the day) 
(2) Collisions with cars on urban US/State (particularly during the day) 
(3) Collisions with cars on city streets (particularly during the day) 
(4) Collisions with cars on FM roads (particularly during the day) 
(5) Non-collision acciderts on rural US/State 
(6) Non-collision !£cidents on rural IH 

~----------------+-----------------------------------------------------------_4 
Tank Semi-Trailers (1) Collisions with cars on urban IH 

(2) Collisions with cars on city streets (particularly during the day) 
(3) Collisions with cars on urban US/State (particularly during the day 

or at inters ecti ons ) 
(4) Non-collision !£cidents on FM roads 
(5) Collisions with Cars on rural US/State 
(6) Collisions with Cars on FM roads 
(7) Non-collision acciderts on rural IH 
(8) Non-collision !£cidents on rural US/State 

----.----------------~----------------------------------------------------------~ 

Dump Semi-Trailers (1) Collisions with cars on urban IH (particularly at intersectiOns) 
(2) Collisions with cars on city streets 
(3) Collisions with cars on urban IH 
(4) Collisions with cars on rural IH 
(5) Collisions with cars on rural US/State 
(6) Collisions with cars on FM roads 
(7) Collisions with pickups on rural US/State 
(8) Non-collision acciderts on rural US/State 

----.-.-----~-.- -----·--~-~------------·----~-----·--------I 

"M! xed" Semi - Trai lers (1) Collisions with cars on urban IH (particularly during the day) 
(2) Collisions with cars on urban US/State (particularly durin,;;! the day 

or at intersectiOns) 
(3) Collisions with cars on city streets (particularly during the day 

or at intersectiOns) 
(4) Collisions with cars on FM roads 
(5) Collisions with cars on rural IH 
(6) Collisions with cars on rural US/State 
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Table JO. SUlllmary of Acc1dent Olaracteristics on Indlv1dual Road Classes With Particularly H1\t1 
Prooabllities of OCCurrence by Truck Type (Cont.) 

Truck Type 

Flatbed SU 

Van SU 

Tank SU 

Characteristics With H1g, Probabilities of O::currence 

(1) Collisions with cars on urban US/state (particularly during the day 
or at intersection;;) 

(2) Collision;; with cars on city streets (particularly during the day) 
(3) Collisions with cars on urban IH (particularly during the day) 
(4) Collision;; with cars on FM roads (particularly during the day) 
(5) Collisions with cars on rural IH (particularly during the day) 
(6) Collision;; with cars on rural US/State (particularly during the day) 

(1) Collision;; with cars on city streets (particularly at intersection;;) 
(2) Collisions with cars on urban IH 
(3) Collision;; with cars on FM roads (particularly at intersection;;) 
(4) Collisions with cars on urban US/State (particularly at intersec-

tion;; ) 
(5) Non-collision acciderts on rural IH 
(6) Non-collision ~cidents on rural US/state 

(1) Similar and hig, probabilities were found for collisions with cars 
on all 6 road classes 

~----------.------~---------------------------------------------------------~ 

~SU 

Mixed SU 

(1) Collision;; with cars on urban IH (particularly during the day) 
(2) Collisions with cars on city streets (particularly during the day) 
(3) Collision;; with cars on urban US/State (particularly during the day 

or at intersections) 
(4) ColliSion;; with cars on rural IH (particularly during the day) 
(5) Collisions with cars on rural US/State (particularly during the day) 
(6) Collision;; with cars on FM roads (particularly during the day) 
(7) Collisions with picktps on rural IH (particularly during the day) 

(1) Collisions with cars on urban US/State (particularly during the day 
or at intersection;;) 

(2) ColliSion;; with cars on city streets (particularly during the day 
or at intersections) 

(3) Collision;; with cars on urban IH (particularly during the day) 
(4) Collisions with cars on FM roads (particularly during the day) 
(5) Collision;; with cars on rural US/State 
(6) Collisions with cars on rural IH 
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between flatbed semi-trailers and cars on urban interstate highways was a sum 

of four probabilities from Table 6 over day/night and intersection­

related/non-intersection related (Le. 14.42 + 21.17 + 2.45 + 9.20 = 47.24 

percent). This probability was higher than the probability values associated 

with the other six listed accident characteristics for flatbed semi-trailers. 

Unlike truck accident involvements, severity of accidents involving 

trucks significantly differed by truck configuration (SU trucks or semi­

trailers) but not by vehicle body style. The severity levels of accidents 

involving semi-trailers and those involving SU trucks were found to be 

associated with a number of factors, but particularly road class, day/night 

and accident type. The findings on the severity of truck accidents suggested 

many trends concerni ng the specifi c factors whi ch were strongl y associ ated 

with increased odds of fatal or incapacitating injury accidents, as well as 

increased odds of non-incapacitating injury accidents. These trends are 

summarized in Table 31. Roadway design standards were considered to be the 

highest for interstate highways, followed by US/State highways and farm-to­

market roads. In urban areas, urban interstate highways were considered to 

be of the highest design standard, followed by urban US/State highways and 

city streets. 

Finally, the problems associated with the DPS accident file must be 

acknowledged. The amount of information pertaining to truck accidents and 

the description of trucks involved in accidents were very 1 imited. Of the 

basic information reported about trucks such as vehicle body style, the 

proportion of missing data was found to be very high. Significant inconsis­

tency of reporting truck configurations, vehicles makes and models was also 

evident; so were the reporting inconsistencies for other variables contained 

in the file. Other problems associated with accident reporting practices in 

Texas had been studied and documented (lQ" 1 ... 1). All these 1 imitations and 

anomalies in the DPS file could significantly affect the quality of truck 

accident statistics. Because the DPS accident file is the only data base 

which has the most complete coverage of accidents for the entire state, 

improvements in the accident reporting forms, practices, and thresholds 

should be considered so that detail of important accident information, and 

higher degrees of data reliability and consistency may be obtained. Such 
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Ace!. dent Type 

Non-Collisions involving 
slllll1-traLlers 

F"1 xed-cbject acc1 dents 
involving senll.-traLlers 

Collisions between semi-
traLlers and passenger 
vEtlicles 

Non-collisions involving 
su trucks 

F"Lxed-object acc1dents 
involving su trucks 

Collisions between SU 
trucks and passenger 
vEtlicles 

Table 31 

SUnary of ractors Assoc1ated With Increased Seventy of Truck Acc1dents 

- ----------- -------------------------
l4eas ure of Severity 

Odds of fat 
injury acc1 

al or incapacLtating 
derts 

!'"actors Associated with Increased Severity* 

---------------------------, 
Decreased degree of urbanization; 1ncreased road design standards­
(for rural hlglWay on dry pavemert.s only); dry condition (for ru­
ral hi;Pways). 

--- --1-------------------------.. 
Odds of no n-incapac1tating 

dents injury acc1 

Odds of fat 
injury acc1 

----------
al or i ncapac1 tati ng 
dents 

Odds of no n-incapacLtating 
dents injury acc1 

Odds of fat 
injury acci 

al or incapacItating 
dents 

-
Odds of no n-lncapacLtatLng 

dents injury acc1 

-----
Odds of fat 
injury acci 

al or IncapacLtatlng 
dents 

-----
Odds of no n-incapacitating 

dents injury acc1 

.Odds of fat 
injury acc1 

al or incapacItating 
dents 

------
Odds of no n-incapac1tatLng 

dents injury acc1 

Decreased road desIgn standards (for rural hiQ1ways); increased 
road desLgn st!lndards (for urban roadways); dry condltion. 

---------------------------4 
Decreased degree of urbanization; increased road design standards 
(for rural hi Q1way on dry pavemert.s only); dry condition (for ru­
ral hi Q'l ways) • 

--------.---------------------......f 
Increased road deSign standards; wet condition. 

--------_._----------------_.-
NlQ1t-tLme; decreased degree of urbanization. 

-_._---------------_._------
'li.Q'lt-time; decreased degree of urbanization. 

----------------------------_._------
NlQ1t-tLme; decreased degree of urbanizatLon; Lncreased road 
desL gn standards. 

----_. __ .-------------------------------1 
Nlglt-time; increased degree of urbanization; decreased road 
desLgn standard (for rural hiQ1ways). 

._------------------------,---------
NlQ1t-time; Increased degree of urbanization; increased road 
des! gn standards. 

--------------------------.----4 
Ni91t-time; decreased degree of urbanization. 

+--, ------------ --------------------------------
Odds of fat 
injury acc1 

al or incapacitatIng 
dents 

NlQ1t-tLme; decreased degree of urbanization. 

--------------- -------------.-------------------------
Odds of no n-incapacitatLng NlQ1t-tLme; wet conditLon. 
injury acc1 dents 

-------_._----_. ._------------_._--_._------------
• lhe hierarChy of road design standards was Interstate hiQ1ways, US/State hlQ1ways, and FM roads in rural areas; interstate 

hi Q1 ways , US/State hlQ1ways, and c1ty streets in urban areas. 
", 
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improvements are likely to be long-term. In the mean time, accident 
statistics particularly those pertaining to truck accidents should be applied 
with these shortcomings in mind. 
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APPENDIX A 

I. Model Estimation for Accident Involvements Using Log-Linear Model 

Log-linear models are statistical models that can be applied to 

determine associations among a number of variables. They are particularly 

suitable for frequency or count data with nominal (discrete) variables. A 

log-linear model can be generally expressed as follows ev. 

For a contingency table of accident frequency, which is cross-classified 

by 3 va ri a bl es, A, B, an de, 

w her e mi j k i s the estimated cell co unts 

u is the 0 verall mean 

uA is the main effect of A 

uB is the mai n effect of B 

Uc is the main effect of C 

uAB is the two- way i nteracti on between A and B, and so on. 

Equation (a) can be estimated using an iterative proportional fitting 

(IPF) procedure. The statistical goodness-of-fit is an asymptotic chi-square 

which is expressed as: 

G 2 = - 2 l: Xi log (mi / Xi ) 
i 

where mi is the estimated cell counts. 

Xi is the observed cell counts 

Once the estimated cell frequencies were obtained, the cell 

proba bi 1 i ti es an d the proba bi 1 i ti es co ndi ti onal on each road cl ass can be 

computed. A computer program, BMDP (~), can be used to estimate a log-linear 

model and its parameters. 
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II. Model Estimation for Accident Severity 

The model form selected for the severity analysis was a pair of logit 

models for a polytomous severity variable whose levels had a natural order 

from the most to the least severe. Continuous ratios, such as the odds of 
fatal or incapacitating injury accidents and the odds of non-incapacitating 
injury accidents, have been shown by Fienberg (~) to possess the asymptotic 
properties that allow two logit models to be estimated independently while 

retaining the basic structure of the data set. 

The two logit models for the two odds can be represented by: 

Log (Odds of fatal or incapacitating injury accidents) 

= W + WA + WB + WAB + ••••• 

Log (Odds of non-incapacitating injury accidents) 

where ml' m2' m3 are the cell frequencies by the 3 severity levels; 

W is the overa 11 mean 
WA is the main effect of variable A 

WB is the main effect of variable B 

WAB is the interaction between A and B, and so on. 

Computer programs such as BMDP (~) or SAS (1) can be used for estimating 
the logit models. 
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APPENDIX B 

FREQUENCY OF TRUCK ACCIDENT INVOLVEMENTS 
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Table B-1 
Pccident Involvarents of Flatbed Sanitrailers 

Pccident Light Inter- Rural Rural Farm- Lrban li'ban City 
Type Condition Section Interstate US/State Market Interstate US/State Streets 

Day Yes 5 13 6 6 16 7 

Non-Co 11 i si on No 12 43 19 20 24 7 

Night Yes 3 1 2 3 3 1 

No 19 24 4 3 6 1 

Day Yes 1 7 7 7 37 zu 

Fixed Object No 13 38 26 24 46 22 

Night Yes 0 3 3 0 7 10 

No 8 23 3 9 15 2 

Day Yes 8 28 31 47 121 56 

With No 14 40 18 69 62 46 
Car 

Night Yes 1 10 2 B 7J 4 

No 15 13 8 3) 19 5 

Day Yes 0 12 14 14 49 23 

With No 10 Z1 LU LU JZ 11 
Pickup 

Night Yes 0 5 1 2 10 2 

No 10 15 8 11 6 2 

Day Yes 0 11 1 3 13 2 

With No 2 16 5 18 9 2 
Truck 

Night Yes 0 0 0 0 5 0 

No 11 4 2 0 0 0 

Day Yes 0 4 6 4 24 21 

Other No 4 18 13 21 23 19 

Night Yes 1 2 1 0 1 0 

No 16 16 5 7 6 6 

Total 153 372 205 326 561 Zb~ 

Total for all road classes was 1886 
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Table B-2 
Pccident Involvanents of Van Sanitrailers 

.. 

Pccident Ligrt: Inter- Rural Rural Farm- trban li'ba1 City 
Type Condition Section Interstate US/State Market Interstate U5/State Streets 

Day Yes 3 4 3 5 7 0 

Non-Co 11 i si on No 32 56 5 10 14 3 

Night Yes 1 4 0 2 3 0 

No 26 53 4 4 7 3 

Day Yes 0 2 3 6 16 14 

Fixed Objects No 16 26 5 25 23 33 

Night Yes 3 2 0 3 5 4 

No 25 28 4 12 10 5 

Day Yes 6 11 13 59 99 00 

With No 19 26 17 112 PJ 71 
Car 

Nlght Yes 0 3 1 8 26 12 

No 11 12 6 37 20 7 

Day Yes 2 6 6 12 26 18 

With No 9 14 8 31 31 19 
Pickup 

Night Yes 0 4 1 4 4 2 

No 13 4 1 8 8 3 

Day Yes 2 0 -- 8 5 3 

With No 8 5 - 12 4 1 
Truck 

Night Yes 0 0 -- 0 5 0 

No 7 1 -- 2 0 0 

Day Yes 2 3 2 9 18 14 

Other No 11 5 3 18 12 "31 

Night Yes 0 1 0 2 2 4 

No 26 24 1 15 9 6 

Total 222 294 a3 4(JlI. 441 339 

Total for all road classes was 1783 
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Table B-3 

kcident Involvanents of Tit'lk Senitrailers 

,occident Lig,t Inter- Rural Rural Farm- Urban Urban City 
Type Condition Section Interstate US/State Market Interstate USlState Streets 

Day Yes I II 14 2 13 1 

Non-Collision No 4 27 28 3 I 4 

Night Yes 1 2 3 0 4 0 

No 3 15 13 2 0 1 

Day Yes 0 2 5 2 14 5 

Fixed Objects No 3 11 8 8 l2 7 

Night Yes 1 3 1 U 5 2 

No 3 12 5 5 5 0 

Day Yes 3 18 15 22 104 20 

With No 6 23 19 31 44 26 
Car 

Nlght Yes U 9 4 7 15 4 

No 3 18 12 16 14 7 

Day Yes 4 12 10 5 26 4 

With No 2 14 8 5 11 6 
Pickup 

Night Yes 1 4 5 2 12 0 

No 0 14 7 2 4 1 

Day Yes 0 6 1 1 8 1 

With No 5 8 2 2 3 1 
Truck 

Night Yes 0 0 0 0 0 0 

No 1 2 0 0 0 0 

Day Yes 0 6 5 3 7 5 

Other No 3 9 14 7 8 8 

Night Yes 0 2 0 0 1 0 

No 10 20 9 2 5 1 

Total 00 249 188 127 327 104 

Total for all road classes was 1055 
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Table B-4 

Accident Involvanents of Dl.n1> Senitrailers 

Accident Inter- RLral Rural Farm- lk'ban t.rba1 City 
Type Section Interstate US/State Mrlet Interstate US/State Streets , 

Yes 1 6 8 3 10 4 
tbl-Colli sion 

~ 1 18 21 4 15 5 

Yes 1 0 1 2 8 2 
Fixed 
(bjEcts 

ttl 2 11 12 14 16 10 

Yes 1 14 12 14 71 28 
With 
Car 

No 5 17 17 37 39 15 

Yes 0 10 7 12 17 7 
With 
Pickup 

No 2 17 14 10 22 7 

Yes 0 1 2 5 3 1 
With 
Tru:k 

No 1 7 9 7 4 3 

Yes 0 2 1 3 14 6 
Other 

No 5 6 11 15 9 9 

Total 19 109 l15 126 234 fJl 

Tota 1 for all road cl asses was 700 
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Table B-5 

Pccide1t InvolY811E!t1ts of Livestock/Pole Sen1trailers 

Accide1t Inter- Rtral Rtral Fa-m- Urban Urban City 
Type Section Interstate USlState Merlcet Interstate USlState Streets 

Yes 2 5 2 0 4 1 
Singl~ 
Vehicle 

ttl 6 29 10 1 8 2 

Yes 3 5 3 6 31 4 
rtJlti-
Vehicle 

No 6 15 10 7 14 3 

Yes 0 1 1 0 1 3 
other 

No 2 11 1 1 2 5 

Total Yes 19 66 27 15 ED 18 

Total for all road classes was 205 
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Table 8-6 

Accident Involvements of IIMixed" Semitrailers 

J!ccicB1t Li~ IntEr- Rural Rural Farm- Lrban lk'ban City 
Type Condition Section Interstate US/State Mcrket Interstate US/State Streets 

Day Yes 7 54 32 27 59 10 

rbn-Collision ~ 109 195 114 n 85 24 

Night Yes 6 19 8 9 15 2 

fib 112 126 24 35 36 5 

Day Yes 7 - 24 24 35 137 129 

Fixed Objects ~ 74 144 84 193 142 142 

Nlght Yes ~ I b 14 39 29 
-

~ 98 88 26 ro 49 33 

Day Yes 58 166 117 519 1105 613 

With ~ 199 281 186 1049 697 453 
Car 

Night Yes 19 49 26 91 173 66 

~. 111 149 62 313 210 85 

Day Yes 28 118 84 143 395 148 

With fib 61 168 96 289 218 119 
Pickup 

Nlght Yes 4 31 17 27 69 24 

fib 53 66 38 101 76 20 

Day Yes 0 1 0 3 1 0 

With ~ 0 1 0 0 0 1 
Truck 

Nlght Yes 0 0 0 0 0 0 

tb 0 0 2 0 0 0 

Day Yes 24 63 40 111 233 131 

Other ~ 96 166 100 255 177 230 

Night Yes 3 15 11 11 35 20 

~ 156 184 47 88 62 38 

Total 1230 2115 1152 3450 4013 2322 

Total for all road classes was 14282 
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Table B-7 
kcident Involvenents of Flatbed Single-Unit Trucks 

kcida1t LigTt Inter- Rural Rural Fcrm- lk'ban lk'ban City 
Type Condition Section Interstate US/State Mcrket Interstate· US/State Streets 

Day Yes 1 4 -6 2 2 z 

Non-Collision No 5 13 10 4 8 3 

Night Yes 0 1 2 0 0 0 
" 

No 3 13 15 0 3 0 

Day Yes 0 1 9 4 6 9 
- " - -

Fixed Objects No 3 9 19 13 16 29 

Night Yes , 1 ,0 3 0 2 5 

No 1 7 9 7 7 12 

Day Yes 4 20 69 78 194 191 

With No 8 22 66 100 116 169 
Car 

Nlght Yes 0 4 12 6 IS 24 

No 5 7 15 '9 14 21 

Day Yes 1 8 25 '42 81 65 

With No 5 19 38 36 45 48 
Pickup 

Night Yes 1 1 3 2 12 6 

No 2 6 8 3 7 7 

Day Yes 0 0 4 II IS 8 

With No 1 8 6 20 9 12 
Truck 

Night Yes 0- 0 U- 0 3 0 

No 0 0 Q 0 0 0 

Day Yes 1 5 9 9 24 31 

Other No 2 10 20 24 26 78 

Night Yes 0 1 2 0 1 6 

No 4 6 9 2 6 a 

Total 48 165 j59' 372 615 Illtl 

Total for all road classes was 2307· 
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Table B-8 

Pccident Involvaner1t of Vf;fl Single-Unit Tru:ks 

Pccident ·Inte'- Rural Rural Fann- . Urban lk'ba1 City 
T~ Sa:tian Interstate USlState Market . Interstate USlState Streets 

Yes 0 1 0 0 2 0 
Non-Co 11 i sian 

No 4 7 5 1 3 1 

Yes 0 0 0 0 1 0 
Fixed Objects 

No 1 6 4 4 6 9 

Yes 1 2 13 18 36 61 
With 
Car 

No 0 4 5 17 15 45 

Yes 0 1 4 6 20 17 
With -
Pickup 

No 1 4 3 8 6 10 

Yes 0 1 1 2 2 0 
With 
Truck 

No 1 0 0 2 4 2 

Yes 1 1 1 0 12 14 
Other 

No 3 3 3 9 9 23 . 

Total l2 30 39 67 116 182 

Total for all road classes was 446 
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Table B-9 

Pa:id:nt Involvenent of TCIlk Single-Unit Tru:ks 

kcident Inter- Rural Rural Farm- Urban lk'bCIl City 
Type Section Interstate US/State Market Interstate US/State Streets 

Yes 0 3 4 0 1 0 
Non-Co 11 i sian 

No 1 2 4 0 1 1 

Yes 0 0 0 1 1 1 
Fixed Objects 

No 0 3 6 3 1 1 

Yes 1 8 10 4 :D 28 
With 
Car 

No 1 2 17 6 11 14 

Yes 1 3 2 0 11 7 
With 
Pickup 

No 1 5 6 3 6 4 

Yes 0 1 2 0 3 0 
With 
Trock 

No 0 1 4 0 2 3 

Yes 0 3 1 1 5 2 
Other 

No 1 3 4 2 1 5 

Total 6 34 60 20 73 66 

Total for all road classes was 259 
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Table 8-10 

kcident Involvenents of ~ Single-Unit 

Accident Lig,t Inter- Rural . Rural Fcrm- lk'ba1 lKim City 
Type Condition Section Interstate US/State Market Interstate USlState Streets 

Day Yes 2 2 19 0 19 6 

Non-Co 11 i sian !No 2 10 47 9 17 20 

Night Yes 0 0 3 0 0 0 

No 1 2 3 0 Z 0 

Day Yes 0 0 3 4 7 12 

Fixed Objects No 0 9 22 17 21 24 

Ni9ht Yes 0 0 0 0 3 0 
-

- No 0 2 4 3 2 3 

Day Yes 6 28 74 !:Xl 1$ 175 

With No 6 27 92 97 114 147 
Car 

Nlght Yes 0 0 3 3 7 2 

No 2 4 3 11 13 7 

Day Yes 3 11 43 18 ~ 44 

With No 4 16 51 39 46 45 
Pickup 

Night Yes 0 0 1 1 5 1 

No 0 Z Z 5 4 5 

Day Yes 0 3 15 7 22 11 

With No 0 7 11 10 14 21 
Truck 

Night Yes 0 0 0 2 0 0 

No 0 0 2 0 0 0 

Day Yes 0 7 18 15 34 35 

Other No 4 / j/ 19 24 53 

Night Yes 0 0 0 0 4 1 

No 0 1 3 4 2 8 

Total 30 138 456 354 637 620 

Total for all road classes was 2235 
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Tabl e B-11 

Accident Involvements of Garbage/Wrecker Singl~it 

Accident Li~ Inter- Rural Rural Farm- Urban Iktan City 
Type Condition Section Interstate US/State Market Interstate US/State Streets 

Day Yes 0 0 2 0 Z 3 

Non-Co 11 i s; on No 0 1 5 3 3 7 

Night Yes 0 0 0 1 2 1 

No 0 0 3 0 lJ 0 

Day Yes 0 0 2 1 7 14 

Fixed Objects No 0 2 0 6 6 21 

Night Yes 0 0 0 ili. 3 7 

No 1 1 3 4 3 13 

Day Yes 1 9 36 41 79 154 

With No 1 10 22 50 61 124 
Car 

Nlght Yes 1 2 1lf 7 19 jj 

No 1 2 10 21 16 20 

Day Yes 1 1 11 10 3J !j) 

With No 1 3 14 16 24 44 
Pickup 

Night Yes 0 0 2 5 7 5 

No 1 0 5 -Z 8 9 

Day Yes 0 1 4 3 8 3 

With No a 1 1 4 5 0 
Trock 

Night Yes 0 0 T lJ T u 

No a 2 -0- T lJ 2 

Day Yes 0 1 6 7 12 31 

Other No 3 1 10 14 10 79 

Night Yes 0 0 0 3 1 9 

No 5 0 4 3 4 18 

Total 16 37 155 203 311 647 

Total for all road classes was 1369 
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Table B-12 

Accident Involvanents of Mixer/Cenent Single-U1it 

Accident Inter- Rlral Rtral Fcrm- lk'ba1 lktan City 
Type Section Interstate L6/State Mtrket Interstate L6/State Streets 

Yes 1 3 6 4 11 3 
rm-co 11 i si CII 

rb 1 4 22 0 4 12 

Yes 0 0 1 2 4 2 
Fi xed (J)jEcts 

rb 0 3 9 5 4 5 

Yes 2 9 23 18 59 00 
With 
Car 

rt> 2 8 26 21 40 47 

Yes 0 2 12 1 26 16 
With 
Pickup 

No 0 5 12 11 10 19 

Yes 0 1 2 0 1 0 
With 
Tru:k 

No 0 2 3 3 3 4 

Yes 0 2 9 0 10 7 
Otte-

No 0 0 6 5 4 22 

Total 6 39 131 70 176 197 

Total fa' all road classes was 619 
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Table B-13 

Pa:ident Involvenents of Bobtails 

Accident Inter- Rural Rural Fann- Urban trba1 City 
T~ Section Inte"State US/State Market Inte"State US/State Streets 

Yes 2 1 1 4 0 2 
Non-Collision 

No 1 3 3 4 1 1 

Yes 1 0 0 2 1 2 
Fixed Objects 

No 1 2 1 6 8 12 

Yes 1 1 11 27 .46 00 
With 
Car 

No 2 6 12 39 37 69 

Yes 0 1 7 9 18 21 
With 
Pickup 

No 2 2 1 13 9 20 

Yes 0 2 0 1 3 4 
With 
Truck 

No 0 4 2 4 5 2 

Yes 0 1 1 3 8 8 
Other 

No 3 1 0 15 4 17 

Total 13 24 39 127 140 218 

Total for all road classes was 561 
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Table B-14 
Accident Involvements of "Mixed" Single-Unit 

kcident Ligtt Inter- Rural Rural Farm- t.rban t.rba1 City 
Type Condition Section Interstate US/State MGI"ket Interstate USlState Streets 

Day Yes 6 22 29 15 3) 18 

Non-Collision rt> 44 117 198 32 37 58 

Night Yes 1 4 20 1 15 18 

rt> 35 69 147 20 32 68 

Day Yes 6 9 32 18 61 89 

Fixed Objects rt> 18 72 157 100 1~ 241 

Night Yes 1 ti 38 35 45 94 

rt> 26 65 212 85 103 317 

Day Yes 39 185 716 767 2053 3352 

With I'b 45 233 664 88Q. laJ7 2283 
Car 

Nlght Yes 13 06 195 196 538 778 

rt> 21 73 1e4 231 362 464 

Day Yes 21 89 254 185 651 714 

With I'b 16 143 300 260 436 555 
Pickup 

Night Yes 6 25 68 43 145 155 

rt> 14 38 66 69 92 Ie» 

Day Yes 21 64 185 192 469 734 

Other rt> 44 115 299 233 358 1015 

Night Yes 3 14 70 48 119 212 

rt> 34 116 168 93 124 4~ 

Total* 414 1518 4006 3508 6981 11719 

Total for all road classes was 28146 

* Total inclLrled collisions with trocks (a very 9llall nurber) not st'D.fl here. 
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APPENDIX C 

ESTIMATED MODELS FOR TRUCK ACCIDENT INVOLVEMENTS BY TRUCK TYPE 

\ 
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APPENDIX C 

ESTIMATED MODELS FOR TRUCK ACCIDENT INVOLVEMENTS BY TRUCK TYPE 

Semitrail ers 

Subset 

Flatbed Semitrailers 

Van Semitrail ers 

Tank Semitrailers 

Dump Semitrailers* 

Livestock/Pole Semitrailers* 

"Mixed" Semitrailers 

Single-Unit Trucks 

Flatbed Single-Unit 

Van Single-Unit* 

Tank Single-Unit* 

Dump Single-Unit 

Cement/Mixer* 

Garbage/Wrecker 

Bobtai1* 

"Mi xed" Si ng1 e-Unit 

R = Road Class 

Es timated Mode 1 

Saturated Model ** 

RI, RL, RA, IL, lA, LA· 

RI, RL, RA, IL, IA 

RI, RA, IA 

RA, IA 

RIA, RLA, ILA 

Estimated Model 

RI, RL, RA, lA, LA 

RI, RA, lA 

A, RI 

Rl, RA, lA, lL 

Saturated Model ** 

RI, RA, RL, IA 

RA, IA 

RIL, RIA, RLA, ILA 

L = Light Condition 

I = Intersection/Non-Intersection A = Accident Type 
* Light condition was not analyzed due to small sample size 
** Saturated model implies that the observed contingency table is the best 

fitted model 
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APPENDIX D 

ESTIMATED DISTRIBUTIONS OF ACCIDENT INVOLVEMENTS 
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Table 0-2 

Estimated Distribution of Accident Involvements (Van Semitrailers) 

Pa:ident Li!tTt Inter- Rural Rural Farm- I.rban lrban City 
Type Condition Section Interstate lE/State Market Interstate lE/State Streets 

Day Yes o. 
Non-Collision No .56 

Night Yes 0.08 0.25 0.03 0.04 O. 3 0.01 

No 



-----------------------------------:-------~ 

108 



Table 0-4 

Estimated Distribution of Accident Involvements (Dump Semitrailers) 

Accident Inter- Rural Rural Fann- Urban trim City 
Twe SEctioo Inte"State US/State Market Inte"State lISlState Streets 

Yes 0.04 0.91 1.01 0.27 1.76 0.57 
Non-Co 11 i sian 

No 0.24 2.51 3.13 0.73 1.81 0.71 

Yes 0.03 0.19 0.20 0.27 0.91 0.40 
Fixed Objects 

No 0.40 1.39 1.66 2.01 2.51 1.31 

Yes 0.20 1.79 1.57 2.% 10.64 3.70 
With 
Car 

No 0.66 2.64 2.57 4.33 5.93 2.44-

Yes 0.06 1.29 0.93 1.06 3.19 1.06 
With 
Pickup 

No 0.23 2.57 2.07 2.09 2.39 0.94 

Yes 0.01 0.27 0.34 0.40 0.44 0.23 
With 
Truck 

No 0.13 0.87 1.23 1.31 0.56 0.34 

Yes 0.09 0.27 0.37 0.61 1.49 0.89 
athe-

Na 0.63 0.87 1.34 1.% 1.ID 1.26 

Total 2.71 15.57 16.43 18.00 33.43 13.86 
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Table 0-5 
Estimated Distribution of Accident Involvements (Livestock/Pole Semitrailers) 
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* Total inclLrled small percentages of collisioos with trocks whim are not sl'DNn. 
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Table 0-8 

Estimated Distribution of Accident Involvements (Van Single-Unit) . 
, - . . -. 

.occident Inter- Rlral Rural Farm- lk'ban 1.i'ba1 City 
Twe Section Interstate US/State Ma"ket Interstate US/State Streets 

Yes 0.07 0.11 0.18 0.02 0.27 0.02 
Non-Collision 

No O.ro 1.68 0.94 0.20 O.ffi 0.20 

Yes 0 0.02 0.02 0.02 0.00 0.07 
Fixed Objects 

No 0.22 1.32 0.87 0.87 1.48 1.93 

Yes 0.09 0.54 2.60 3.63 8.52 13.99 
With 
Car 

No 0.13 0~81 1.43 4.22 2.91 9.78 

Yes 0.00 0.45 0.99 1.43 4.31 3.52 
With 
Pickup 

No 0.13 0.67 0.58 1.70 1.52 2.53 

Yes 0.04 0.04 0.00 0.25 0.74 0.18 
With 
Truck 

No 0.18 0.18 0.13 0.65 0.6l 0.27 

Yes 0.18 0~18 0.36 0.49 2.44 2.87 
Other 

No 0.72 0.72 0.54 1.52 2.26 5.43 

Total 2.69 6.73 8.74 15.02 26.01 40.81 
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Table 0-9 
Estimated Distribution of Accident Involvements (Tank Single-Unit) 

kcident Inter- Rural 1 Rtra Farm- an IXba1 City 
T}1:le Section Interstate US/State M<rket Interstate USlState Streets 

Yes 0.04 0.46 0.46 0.15 1.28 0.97 
Non-Collision 

No 0.12 0.43 1.04 0.35 0.54 0.70 

Yes 0.04 0.46 0.46 0.15 1.28 0.97 
Fixed Objects 

No 0.12 0.43 1.04 0.35 0.54 0.70 

Yes 0.39 3.56 3.75 1.20 10.00 7.f:IJ 
With 
Car 

No o.n 3.17 8.00 2.74 4.33 5.53 

Yes 0.15 1.31 1.39 0.43 3.71 2.78 
With 
Pickup 

No 0.31 1.16 3.~ 1.01 1.62 2.05 

Yes 0.04 0.43 0.46 0.15 1.24 0.89 
With 
Truck 

No 0.00 0.39 0.97 0.35 0.54 0.66 

Yes 0.00 0~73 0.81. 0.23 2.13 1.58 
Other 

No 0.15 0.66 1.70 0.58 0.93 1.16 

Total 2.27 13.19 23.17 7.69 28.19 25.49 
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Table 0-11 
Estimated Distribution of Accident Involvements (Garbage/Wrecker Single-Unit) 

.occident Lign: Inte"- Rural Rural F~ Urban lk'ban City 
Type Condition Section Interstate US/State M<rket Interstate US/State Streets 

Day Yes 0 0.01. 0.18 0.05 0.15 0.22 

Non-Collision No 0 o.m 0.35 0.17 0.26 0.44 

Night Yes 0 0 0.07 0.01. 0.04 0.05 

No 0 0.01. 0.13 0.05 0.07 0.09 

Day Yes 0.01 0.04 0.10 U.1B U.46 1.25 

Fixed Objects No 0.03 0.13 0.16 0.48 0.64 2.05 

Night Yes 0.01 0.01. 0.04 0.06 0.12 0.28 

No 0.04 0.03 0.06 0.15 0~17 0.45 

Day Yes 0.04 0.56 2.45 2.g) 6.05 10.'!! 

With No 0.09 0.00 1.91 3.74 4.11 8.84 
Car 

Night Yes o.m U.13 u.91 U.g) 1.56 2.42 

No 0.12 0.19 0~71 1.16 1.07 1.95 

Day Yes 0.02 0.09 0.86 0.70 2.16 3.22 

With No 0.07 0.15 0.84 1.14 1.84 3.24 
Pickup 

Nlght Yes 0.03 0.02 0.32 0.22 0.56 o.n 
No 0.09 0.04 0.31 0.35 0.47 0.72 

Day Yes 0 0.10 0.19 0.21 0.51 0.18 

With No 0 0.13 0.13 0.23 0.30 0.12 
Truck 

Night Yes 0 0.02 0.07 0.07 U.13 0.04 

No 0 0.03 u.05 0.07 0.00 0.03 

Day Yes 0.04 0.02 0.36 0.36 0.58 2.72 

Otha"' No 0.22 0.09 0.70 1.15 0.99 5.49 

Night Yes o.m 0.01 0.13 0.11 0.15 O.f() 

No 0.28 U.l£ U.26 0.36 U.Z6 1.21 

Total 1.18 2.69 11.31 14.83 22.71 47.28 
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Table 0-12 

Estimated Distribution of Accident Involvements (Mixer/Cement Single-Unit) 

Po:ident Inter- Rtral Rtral Farm- ti'ba1 lk'ban City 
Type Section Interstate US/State Mcrket Interstate USlState Streets 

Yes 0.16 0.48 0.97 0.65 1.78 0.48 
Non-Co 111 sion 

~ 0.16 0.65 3.55 0 0.65 1.94 

Yes 0 0 0.16 0.32 0.65 0.32 
Fixed a,je:ts 

~ 0 0.48 1.45 0.81. 0.65 0.81. 

Yes 0.32 1.45 3.72 2.9l 9.53 9.69 
With 
Car 

~ 0.32 1.29 4.20 3.39 6.46 7.59 

Yes 0 0.32 1.94 0.16 4.20 2.58 
With 
Pickup 

No 0 0.81. 1.94 1.78 1.~ 3.07 

Yes 0 0.16 0.32 0 0.16 0 
With 
Tru:k 

ttl 0 0.32 0.48 0.48 0.48 0.65 

Yes 0 0.32 1.45 0 1.~ 1.13 
Other 

No 0 0 0.97 0.81. 0.65 3.55 

Total 0.97 6.~ 21.16 11.31 28.45 31.81. 
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Table 0-13 
Estimated Distribution of Accident Involvements (Bobtails) 

Accident Inter- Rural Rural Farm- Urban Urba't City 
Type Sect; 00 Interstate US/State Market Interstate USlState Streets 

Yes 0.23 0.30 0.30 0.62 0.07 0.23 
Non-Collision 

No 0.30 0.41 0.41 0.8) 0.11 0.30 

Yes 0.05 0.05 0.04 . 0.23 0.27 0.41 
Fixed Objects 

No 0.30 0.30 0.14 1.19 1.34 2.09 

Yes 0.25 0.59 1.93 5.53 6.$ 10.8) 
With 
Car 

No 0.29 0.66 2.17 6.24 7.at 12.19 

Yes 0.20 0.29 0.77 2.14 2.62 3.~ 
With 
Pickup 

No 0.16 0.25 0.66 1.78 2.19 3.33 

Yes 0 0.39 0.12 0.34 0.53 0.39 
With 
Truck 

'No 0 0.68 0.23 0.55 0.89 0.68 

Yes 0.18 0~12 0.05 1.11 0.73 1.53 
Other 

No 0.36 0.23 0.12 2.10 1.41 2.92 

Total 2.32 4.28 6.9.5 22.64 24.5li 38.85 
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Table 0-14 

Estimated Distribution of Accident Involvements ("Mixed" Single-Unit) 

Accident Light Inter- Rural Rural Farm- trban lrba1 City 
Type Cooii ti on Sa:tion Interstate USlState Market Interstate USlState Streets 

Day Yes O.~ 0.07 0.11 O.M 0.11 0.07 

Non-Collision tb 0.16 0.42 0.69 0.12 0.13 0.20 

Night Yes 0 O.~ 0.06 0.01 0.05 0.06 

tb 0.12 0.24 0.53 0.05 0.11 0.25 

Day Yes o.~ 0.04 0.11 0.10 0.21 0.29 

Fixed Objects tb 0.07 0.25 0.56 0.32 0.37 0.88 

Ni!ttt Yes 0.01 O.~ 0.14 0.09 0.17 0.36 

tb 0.09 0.24 0.75 0.34 0.36 1.10 

Day Yes 0.15 0.68 2.53 2.72 7.26 11.95 

With No 0.15 0.81 2.38 3.15 4.33 8.00 
Car 

Nlght Yes O.~ 0.18 0.71 0.70 1.95 2.73 

tb 0.09 0.28 0.64- 0.81 1.25 1.68 

Day Yes U.Ul U.33 U.91 0.64 2.32 2.53 

With No U.05 0.50 1.05 0.94 1.54 1.98 
Pickup 

Night Yes O.~ 0.08 0.24 0.17 0.51 0.56 

tb 0.05 0.15 0.24 0.23 0.33 0.37 

Day Yes 0.07 0.20 0.66 0.68 1.71 2.60 

Other tb 0.16 0.44 1.06 0.83 1.23 3.62 

Night Yes 0.01 0.08 0.24 0.17 0.38 0.77 

No 0.12 0.38 0.60 0.33 0.48 1.59 

Total 1.41 5.39 14.22 12.46 24.00 41.65 
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APPENDIX E 

DETAILED RESULTS OF SEVERITY ANALYSIS 
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APPENDIX E 

DETAILED ANALYSIS RESULTS OF TRUCK ACCIDENT SEVERITY 

The results of the severity analyses for the four subsets in terms of 

the esti mated model parameters are summarized in Figure El. For example it 

was found that for single-vehicle accidents involving semi-trailers, the odds 

of fatal or incapacitating injury accidents were significantly affected by 

the main effects of road class and pavement surface condition, as well as the 

interaction between road class and pavement surface condition. 

Detail of the analyses involved and the results obtained are presented 

below for each of the four subsets. 

Subset I: Severity of Single-Vehicle Accidents Involving Semitrailers 

In 1984, there were 4,343 reported single-vehicle accidents involving 

semitrailers which were not on entrance or exit ramps. Of these, 323 (7.4 

percent) were fatal or incapacitating accidents, 994 (22.9 percent) were non­

incapacita ting-injury accidents, and 3,026 (69.7 percent) were PDO accidents. 

Of the seven candidate independent variables considered, the variable 

selection process indicated that the following significantly affected the 

severity di stribution of this subset. They were: 

1. Road Cl a ss 

2. Pavement Surface Cond it ion 

3. Object Stru ck (None, fi xed obj ec t) 

On the other hand, those which were found to be non-significant were: 

1. Driver Age 

2. Vehicle Body Style 

3. Light Condition 

4. Intersection Related 
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Figure E1: Summary of Effects of Variables on the Two Severity Odds 
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S-U Trucks, Single-Veh Accidents • • • X X X X 

Collisions between S-U Trucks and • • • • • • Passenger Vehicles X X X X X X X X 

• Odds of fatal and incapacitating-injury accidents 
X Odds of non-incapaciatating-injury accidents 



It was noted that intersection-related did not show significant effect on 

accident severity with one notable exception--it appeared, at this variable­

selection stage, to be significant for single-vehicle accidents involving 

semitrailers on Urban US/State highways. This led to two sets of model 

estimation for this subset in order to appropriately account for the effect 

of intersection-related. These are described below. 

Model Estimation Excluding Urban US/State Highways 

Table El is a contingency table of single-vehicle accidents involving 

semi-trailers, cross-classified by severity, road class, object struck, and 

pavement surface condition. Urban US/State highways were not included in 

this table due to their exceptional difference from other five road classes 

as noted above. Model esti mation for Urban US/State highways was therefore 

conducted separately. 

The estimated odds of fatal or incapacitating injury accidents, as well 

as the estimated odds of non-incapacitating injury accidents are shown in 

Table E2. The estimated odds of fatal or incapacitating injury accidents 

represented a ratio of the number of fatal or incapacitating injury accidents 

to the number of all other accidents. For example, the estimated odds of 

fatal or incapacitating injury accidents for non-call ision accidents on dry 

pavements on rural interstate highways were 0.17. This i mpl ied that for 

every 100 such accidents that did not result in fatalities or incapacitating 

injuries, there were another 17 such accidents that did. Therefore, 

approximately one out of every 7 non-collision accidents on dry pavements on 

rural interstate highways might be expected to result in fatalities or 

incapacitating injuries. The estimated odds of non-incapacitating injury 

accidents for the same accidents were found to be 0.488. This implied that 

for those accidents that did not involve fatalities or incapacitating 

injuries, about 49 might still be expected to result in non-incapacitating 

injuries while another 100 might be expected to cause property damage only. 
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Table E-1 

Single-Vehi.cle Accidents of Semitrailers 

Pavement Number of Accident Involvements 
Surface Object Road Fatal or Non-Incap. 
Condition Struck Class Incar. Injury Injury P.D.O. 

m, ) ( m., ) ( m'l ) 

Rural Interstate 29 58 113 
Rural US/State 41 114 229 

None FM 28 97 134 
Urban Interstate 10 33 71 
City Streets 2 14 46 

Dry 

Rural Interstate 29 43 127 
Rural US/State 32 64 173 

Fixed- FM 14 25 135 
Object Urban Interstate 14 76 169 

City Streets 0 21 394 

Rural Interstate 10 37 111 
Rural US/State 23 81 207 

None FM 5 15 31 
Urban Interstate 5 19 45 
City Streets 1 1 14 

Wet 

Rural Interstate 7 17 33 
Rural US/State 12 41 113 

Fixed- FM 4 7 42 
Object Urban Interstate 12 58 68 

City Streets 2 5 46 
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Model Estimation for Urban US/State Highways 

Table E3 shows single-vehicle accidents of semitrailers on urban 

US/State highways, cross-classified by severity, object struck, pavement 

surface condition, and intersection-related. Table E4 shows the estimated 

odds of fatal or incapacitating injury accidents, as well as the estimated 

odds of non-incapacitating injury accidents. 

Subset II: Collisions Between Semitrai"lers and Passenger Vehicles 

In 1984, there were 12,235 reported coll i s ions between semi -trailers and 

passenger vehicles which were not on entrance or exit ramps. Passenger 

vehicles included passenger cars and pickups. There were 923 (7.5 percent) 

fatal or incapacitating-injury accidents, 2,914 (23.8 percent) non­

incapacitating injury accidents, and 8,398 (68.6 percent) PDO accidents. 

Of the seven independent variables considered, the following were found 

to be significant in the variable-selection stage: 

1. Light Condition 

2. Road Class 

3. In te rse c t ion Re 1 a te d 

On the other hand, those which were found to be non-significant were 

driver age, object struck (cars or pickups), vehicle body style, and pavement 

surface condit ion. 

Table E5 shows accident involvements of semi-trailers in collisions with 

passenger vehicles, crossed classified by severity, road class, intersection­

related, and light condition. Table E6 shows the estimated odds of fatal or 

incapacitating injury accidents, as well as the estimated odds of non­

incapacitating injury accidents. 
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Table E-2 

Estimated Severity Odds for Single-Vehicle Accidents of Semitrailers 

Pavement m1 m2 Surface Object Road 
m2 + m3 --

Conditi on Struck Class m3 

Rural Interstate 0.170 .488 
Rural US/State 0.126 .514 

None FM 0.107 .714 
Urban Interstate 0.068 .503 
City Streets 0.004 .266 

Dry 

Rural Interstate * .347 
Rural US/State * .322 

Fixed- FM * .167 
Object Urban Interstate * .506 

City Streets * .057 

Rural Interstate 0.086 .356 
Rural US/State 0.079 .375 

None FM 0.095 .523 
Urban Interstate 0.090 .367 
City Streets 0.046 .190 

Wet 

Rural Interstate * .479 
Rural US/State * .443 

Fixed- FM * .228 
Object Urban Interstate * .696 

City Streets * .078 

* Same as above entries 
m

1
/(m

2
+m3) is the odds of fatal or incapacitating injury accidents 

is the odds of non-incapacitating injury accidents 
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Table E-3 

Single-Vehicle Accidents of Semitrailers on Urban US/State Highways 

Pavement Number of Accident Inv01vements 
Surface Object Fata1 or Non-Incap. 

Intersection Condition Struck Incap. Injury Injury P.D.O. 
(m. ) ( m... } ( m" ... c.. .j 

Dry None 10 29 65 

F i xed-Obj ect 0 11 209 
Yes 

Wet None 0 6 21 

F; xed-Obj ect 0 6 40 

Dry None 11 31 69 

Fixed-Object 13 37 178 
No 

Wet None 2 25 54 

Fixed-Object 3 23 67 
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Table E-4 

Estimated Severity Odds for Single-Vehicle Accidents of Semitrailers 

on Urban US/State Highways 

Pavement 
Surface 

Intersection Condition 

Dry 

Yes 

Wet 

Dry 

No 

Wet 

* Same as above entries 
a Very small odds 

Object 
Struck 

None 

Fi xed-Object 

None 

Fixed-Object 

None 

Fixed-Object 

None 

Fixed-Object 

m1 
m

2 
+ m

3
-

.097 

Oa 

.031 

Oa 

.106 

.066 

.031 

.020 

m
1
/(m

2
+m

3
) is the odds of fatal or incapacitating injury accidents 

is the odds of non-incapacitating injury accidents 
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m2 --
m3 

.407 

.068 

* 
* 

.456 

.245 

* 

* 



Table E-5 

Collisions Between Semitrailers and Passenger Vehicles 

Number of Accident Involvements 
Light Road Fatal or Non-Incap~ 
Conditi on Intersect; on Cl ass Incap. Injury InjUr~ P.D.O. 

( m1 ) ( m., ( m., ) 

Rural Interstate 4 24 83 
Rural US/State 69 99 227 

Yes FM 28 88 253 
Urban Interstate 22 135 662 
Urban US/State 88 436 1497 
City Streets 15 174 809 

Day 

Rural Interstate 33 81 217 
Rural US/State 119 152 352 

No FM 30 108 268 
Urban Interstate 44 467 1125 
Urban US/State 50 274 918 
City Streets 14 135 626 

-

Rural Interstate 4 8 14 
Rural US/State 34 45 44 

Yes FM 11 12 37 
Urban Interstate 12 35 105 
Urban US/State 54 92 206 
City Streets 10 33 73 

Night 

Rural Interstate 42 68 106 
Rural US/State 99 85 115 

No FM 33 55 61 
Urban Interstate 51 166 299 
Urban US/State 50 100 216 
City Streets 7 41 83 
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Table E-6 

Estimated Severity Odds for Collisions Between Semitrailers 

and Passenger Vehicles 

Light Road m1 
Condition Intersection Class m2 + m3 

Rural Interstate .084 
Rura 1 US/State .194 

Yes FM .084 
Urban Interstate .031 
Urban US/State .048 
City Streets .019 

Day 

Rural Interstate * 
Rural US/State * 

No FM * Urban Interstate * 
Urban US/State * 
City Streets * 

Rural Interstate .250 
Rural US/State .382{a) 

Yes FM .253 
Urban Interstate .092 
Urban US/State .145 
City Streets .056 

Night 

Rural Interstate * 
Rura 1 US/State * 

No FM * 
Urban Interstate * 
Urban US/State * City Streets * 

* Same as above entries 

(a):outlier, the value shown is the observed odds. 

m1/(m2+m3) is the odds of fatal or incapacitating injury accidents 

m2/m3 is the odds of non-incapacitating injury accidents 
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m2 -
m3 

.300 

.475 

.322 

.204 

.288 

.222 

.381 

.438 

.438 

.395 

.295 

.230 

.496 
.780 
.526 
.333 
.472 
.364 

.623 

.717 

.719 

.646 

.482 

.376 



Subset I II: Severity of Single-Vehicle Accidents Involving SU Trucks 

In 1984, there were 3,930 reported single-vehicle accidents involving SU 

trucks which were not on entrance or exit ramps. Of these, 452 (11.50 

percent) were fatal or incapacitating-injury accidents, 1,300 (33.02 percent) 

were non-incapacitating-injury accidents, and 2,178 (55.42 percent) were PDO 

acc ident s. 

Of the seven independent variables considered, the following were 

identified as significant variables in the variable-selection stage: 

1. Road Cl ass 

2. Light Condition 

3. Object St ru ck 

Those variables which were found to be non-significant in the variable 

selection were driver age, pavement surface condition, vehicle body style, 

and inte rsection-re la ted. 

Table E7 shows single-vehicle accidents involving SU trucks cross­

classified by severity, road class, object struck, and light condition. 

Table E8 shows the estimated odds of fatal or incapacitating injury 

accidents, as well as the estimated odds of non-incapacitating injury 

accidents. 

Subset IV: Severity of Collisions Between SU Trucks and Passenger Vehicles. 

In 1984, there were 25,384 reported co11 isions between SU trucks and 

passenger vehicles which were not on entrance or exit ramps. Of these, 879 

(3.46 percent) were fatal or incapacitating-injury accidents, 6,294 (24.80 

percent) were non-incapacitating injury accidents, and 18,211 (71.74 percent) 

were PDO accidents. 

Of the seven independent variables considered, the following were found 

to be significant in the variable-selection stage: 
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Table E-7 

Single-Vehicle Accidents of Single-Unit Trucks 

Number of Accident Involvements 
Light Object Road Fatal or Non-Incap. 
Condition Struck Class Incap. Injury Injury P.D.O. 

( m, ) ( m" ) ( m-'2) - ~ 

Rural Interstate 15 19 33 
Rural US/State 29 60 101 

None FM 56 156 145 
Urban Interstate 8 30 27 
Urban US/State 9 74 55 
City Streets 16 63 58 

Day 

Rural Interstate 2 13 13 
Rural US/State 19 30 62 

Fixed- FM 28 77 160 
Object Urban Interstate 9 66 103 

Urban US/State 12 51 179 
City Streets 15 101 350 

Rura 1 Interstate 12 12 16 
Rura 1 US/State 23 32 37 

None FM 37 79 81 
Urban Interstate 3 11 8 
Urban US/State 4 34 17 
City Streets 13 36 38 

Night 

Rural Interstate 4 9 17 
Rural US/State 16 29 43 

Fixed- FM 48 91 130 
Object Urban Interstate 23 38 71 

Urban US/State 18 48 107 
City Streets 31 137 288 
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Table E-8 

Estimated Severity Odds of Single-Vehicle Accidents for Single-Unit Trucks 

ml m2 
Light Object Road m2 + m3 m3 Condition Struck Cl ass 

Rural Interstate .225 .580 
Rural US/State .209 .620 

None FM .174 .957 
Urban Interstate .132 1.103 
Urban US/State .080 1.402 
City Streets .073 .942 

Day 

Rural Interstate .147 .646 
Rura 1 US/State .138 .506 

Fixed- FM .116 .515 
Object Urban Interstate .088 .543 

Urban US/State .053 .314 
City Streets .049 .331 

Rural Interstate .379 .739 
Rural US/State .353 .787 

None FM .293 1.216 
Urban Interstate .222 1.405 
Urban US/State .134 1. 787 
City Streets .123 1.196 

Night 

Rural Interstate .250 .831 
Rural US/State .234 .640 

Fixed- Ft4 .195 .654 
Object Urban Interstate .148 .690 

Urban US/State .090 .398 
City Streets .082 .420 

m
1
/(m

2
+m

3
) is the odds of fatal or incapacitating injury accidents 

m
2

/m
3 

is the odds of non-incapacitating injury accidents 
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1. Light Condition 

2. Road Class 

3. Intersection-related 

4. Pavement Surface Cond it ion 

On the other hand, those which were found to be non-significant were driver 

age, object struck, and vehicle body style. 

Table E9 shows accident involvements of SU trucks in collisions with 

passenger vehicles, cross classi fied by severity, road class, intersection­

related, pavement surface condition, and light condition. Table EI0 shows 

the estimated odds of fatal or incapacitating injury accidents, as well as 

the estimated odds of non-incapacitating injury accidents. 
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Table E-9 
Collisioos BebEen Single-U1it Tncks am Passe'9!l" Vehicles 

Paverent 
'of Accident Involvements 

Lig,l: Surface ~ Fatal or ~lrap. 

ConditiCXl Condition I nter'seCti on Class (~.I~lI'Y ~"'m: ) r~:o,) 

Rlral Interstate 9 10 56 
Rlral US/State 26 ~ 212 

Yes FM 68 2S9 778 
1Hlan Interstate 26 268 819 
U"im US/State ~ 744 2162 
City Streets 9) 1~9 2918 

[)-y 

RlI'al Interstate 8 19 50 
Rlral US/State ~ ~ 276 

ttl FM 51 241 ~5 
U"im Interstate !l 349 951 
U"im US/State iii 421 1!l6 
City Streets 2S ~ 2468 

Day 

Rlral Interstate 1 0 5 
IVal US/State 5 16 2S 

Yes FM 3 59 137 
U"im Interstate 0 54 100 
U"im US/State 15 159 3$ 
City Streets 16 2S4 Em 

Wet 

RlI'a 1 Interstate 2 5 9 
RlI' a 1 US/State 5 13 58 

ttl FM 16 59 125 
U"im Interstate 3 65 149 
lk'b<vl US/State 11 !D 211 
City Streets 13 135 461 

RlI'a 1 Interstate 0 6 13 
RlI'a 1 US/State 10 3J 37 

Yes FM 22 78 140 
lk'b<vl Interstate 7 68 128 
U"im US/State 26 200 374 
City Streets 34 228 ~4 

D-y 

Rlral Interstate 6 7 'lJ 
RlI'a 1 US/State 2S 4l. 45 

ttl FM 23 79 142 
U"im Interstate 17 92 189 
U"im US/State 25 96 294 
City Streets 11 118 381 

Nig,l: 

RlI' all nterstate 1 1 1 
RlI'a 1 US/State 1 1 9 

Yes FM 3 21 13 
U"im Interstate 1 15 43 
U"im US/State 6 44 107 
City Streets 7 77 144 

Wet 

Rlral Interstate 0 1 7 
RlI'al US/State 2 8 18 

ttl FM 3 19 34 
U"im Interstate 3 16 40 
U"im US/State 8 34 71 
City Streets 5 34 9) 
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Table E-lO 
Estimated Severity Odds for Collisions Between Single-Unit Trucks 

and Passenger Vehicles 

Pavement m1 ~ 
Light Surface Road m2 + m3 m3 Condition Condition Intersection Class 

Rural Interstate .106 .222 
Rural US/State .091 .427 

Yes FM .059 .336 
Urban Interstate .021 .348 
Urban US/State .032 .353 
City Streets .025 .344 

Dry 

Rural Interstate .100 .322 
Rural US/State .128 .333 

No FM .052 .305 
Urban Interstate .028 .358 
Urban US/State .030 .297 
City Streets .011 .219 

Day 

Rural Interstate .071 .250 
Rural US/State .060 .491 

Yes FM .039 .388 
Urban Interstate .014 .403 
Urban US/State .021 .407 
City Streets .016 .397 

Wet 

Rural Interstate .111 .429 
Rural US/State .143 .440 

No FM .059 .404 
Urban Interstate .031 .473 
Urban US/State .033 .392 
City Streets .012 .287 

Rural Interstate .187 .242 
Rural US/State .161 .846 

Yes FM .105 .585 
Urban Interstate .038 .471 
Urban US/State .057 .486 
City Streets .044 .477 

Rural Interstate .176 .349 
Rura 1 US/State .226 .660 

No FM .093 .531 
Urban Interstate .050 .484 
Urban US/State .053 .409 
City Streets .020 .301 

Night 

Rural Interstate .111 .250 
Rural US/State .111 .786 

Yes FM .069 .540 
Urban Interstate .024 .436 
Urban US/State .038 .448 
City Streets .029 .439 

Rural Interstate .194 .379 
Rural US/State .256 .699 

No FM .104 .559 
Urban Interstate .055 .509 
Urban US/State .059 .432 
City Streets .022 .317 
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APPENDIX F 

MANNERS OF COLLISION BETWEEN SEMITRAILERS AND PASSENGER VEHICLES 
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COLLISION TYPES BETWEEN SEMITRAILERS AND PASSENGER VEHICLES ON RURAL INTERSTATE HIGHWAYS 

DAYI NIGHTI TOTAL 
-----------------+--------+--------+ 

ANGLE I 45 I 11 I 
10.18 1.02 

62 

-----------------+--------+--------+ 
REAR-END I 116 I 101 I 

26.24 41.14 
211 

-----------------+--------+--------+ 
SIDESWIPE I 169 I 11 I 

38.24 29.34 
240 

-----------------+--------+--------+ 
OTHER-SAME DIREC I 81 I 25 I 

18.33 10.33 
106 

-----------------+--------+--------+ 
OPPOSITE OIRECT! I 29 I 24 I 

6.56 9.92 
53 

-----------------+--------+--------+ 
DTHER I 2 I 4 I 

0.45 1.65 
6 

-----------------+--------+--------+ 
TOTAL 442 242 684 



COLLISION TYPES BETWEEN SEMITRAILERS AND PASSENGER VEHICLES ON RURAL US/STATE HIGHWAYS 

DAYI NIGHTI TOTAL 
-----------------+--------+--------+ 

ANGLE I 216 I 102 I 
21.22 24.17 

318 

-----------------+--------+--------+ 
REAR-END I 167 I 76 I 

16.40 18.01 
243 

-----------------+--------+--------+ 
SIDESWIPE I 138 I 43 I 

13.56 10.19 
181 

-----------------+--------+--------+ 
OTHER-SAME DIREC I 328 I 92 I 

32.22 21.80 
420 

-----------------+--------+--------+ 
OPPOSITE DIRECTI I 167 I 107 I 

16.40 25.36 
274 

-----------------+--------+--------+ 
OTHER I 2 I 2 I 

0.20 0.47 
4 

-----------------+--------+--------+ 
TOTAL 1018 422 1440 



COLLISION TVPES BETWEEN SEMITRAILERS AND PASSENGER VEHICLES ON FARM TO MARKET 

DAVI NIGHTI TOTAL 
-----------------+--------+--------+ 

ANGLE I 208 I 76 I 
26.84 36.36 

284 

-----------------+--------+--------+ 
REAR-END I 64 I 27 I 

8.26 12.92 
91 

-----------------+--------+--------+ 
SIDESWIPE I 34 I 5 I 

4.39 2.39 
39 

-----------------+--------+--------+ 
OTHER-SAME DIREC I 262 I 55 I 

33.81 26.32 
317 

-----------------+--------+--------+ 
OPPOSITE DIRECTI I 197 I 45 I 

25.42 21.53 
242' 

-----------------+--------+--------+ 
OTHER I 10 I 1 I 

1.29 0.48 
11 

-----------------+--------+--------+ 
TOTAL 775 209 984 



COLLISION TVPES BETWEEN SEMITRAILERS ANO PASSENGER VEHICLES ON URBAN INTERSTATE HIGHWAYS 

DAVI NIGHTI TOTAL 
-----------------+--------+--------+ 

ANGLE I 291 I 83 I 
11.85 12.43 

374 

-----------------+--------+--------+ 
REAR-END I 433 I 162 I 

17.64 24.25 
595 

-----------------+--------+--------+ 
SIDESWIPE I 952 I 287 I 

38.78 42.96 
1239 

-----------------+--------+--------+ 
OTHER-SAME 01 REC I 651 I 104 I 

26.52 15.57 
755 

-----------------+--------+--------+ 
OPPOSITE DIRECT! I 122 I 30 I 

4.97 4.49 
152 

-----------------+--------+--------+ 
OTHER I 6 I 2 I 

0.24 0.30 
8 

-----------------+--------+--------+ 
TOTAL 2455 668 3123 



COLLISION TVPES BETWEEN SEMITRAILERS AND PASSENGER VEHICLES ON URBAN US/STATE HIGHWAYS 

DAVI NIGHTI TOTAL 
-----------------+--------+--------+ 

ANGLE I 715 I 199 I 
21.91 27.72 

914 

-----------------+--------+--------+ 
REAR-ENO I 282 I 120 I 

8.64 16.71 
402 

-----------------+--------+--------+ 
SIOESWIPE I 565 I 116 I 

17.32 16.16 
681 

-----------------+--------+--------+ 
OTHER-SAME DIREC I 1317 I 203 I 

40.36 28.27 
1520 

-----------------+--------+--------+ 
OPPOSITE DIRECTI I 342 I 78 I 

10.48 10.86 
420 

-----------------+--------+--------+ 
OTHER I 42 I 2 I 

1.29 0.28 
44 

-----------------+--------+--------+ 
TOTAL 3263 718 3981 



COLLISION TYPES BETWEEN SEMITRAILERS AND PASSENGER VEHICLES IN CITY STREETS 

DAYI NIGHTI TOTAL 
-----------------+--------+--------+ 

ANGLE I 419 I 68 I 
23.63 27.53 

487 

-----------------+--------+--------+ 
REAR-END I 63 I 15 I 

3.55 6.07 
78 

-----------------+--------+--------+ 
SIDESWIPE I 182 I 28 I 

10.27 11.34 
210 

-----------------+--------+--------+ 
OTHER-SAME DIREC I 724 I 88. I 

40.83 35.63 
812 

----------------~+--------+--------+ 
OPPOSITE DIRECTI I 327 I 44 I 

18.44 17.81 
371 

-----------------+--------+--------+ 
OTHER I 58 I 4 I 

3.27 1.62 
62 

-----------------+--------+--------+ 
TOTAL 1773 247 2020 
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APPENDIX G 

SEVERITY BY MANNERS OF COLLISION BETWEEN 
SEMITRAILERS AND PASSENGER VEHICLES 
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Coll ision 
Type 

Angle 

Rear-end 

Severity by Collision Type and Day/Night 
on Rural Interstate Highways 

% Severity 

Incapacitati ng 
Time Fatal Injury 

Day a 6.7 

Night 5.9 5.9 

Day 1.7 12.9 

Night 5.9 18.8 

Sideswipe . same dire Day a 5.9 . 
Night a 8.5 

Other . same dir. Day 1.2 1.2 . 
Night 4.0 8.0 

Opposite Day 13.8 3.4 

Night 12.5 20.8 

Other Day 0 0 

Night 0 50.0 
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Total 

Other 

93.3 45 

88.2 17 

85.3 116 

75.2 101 

94.1 169 

91.5 71 

97.6 81 

·88.0 25 

82.8 29 

66.7 24 

100.0 2 

50.0 4 



Call i si on 
Type 

Angle 

Rear-end 

Severity by Collision Type and Day/Night 
on Rural US/State Highways 

% Severity 

Incapacitating 
Time Fatal Injury 

Day 9.7 19.4 

Night 10.8 26.5 

Day 1.2 10.2 

Night a 27.6 

Sideswipe . same di r. Day 2.2 8.0 . 
Ni ght a 7.0 

Other . same-dire Day 1.5 10.7 . 
Night 10.9 10.9 

Opposite Day 15.0 16.2 

Night 25.2 22.4 

Other Day 0 0 

Night 0 0 

149 

Total 

Other 

70.8 216 

62.7 102 

88.6 167 

72.4 76 

89.8 138 

93.0 43 

87.8 328 

78.3 92 

68.9 167 

52.3 107 

100.0 2 

100.0 2 



Collision 
Type 

Angle 

Rear-end 

Severity by Collision Type and Day/Night 
on Farm-to-Market Roads 

% Severity 

Incapacitating 
Time Fatal Injury 

Day 1.9 8.2 

Night 2.6 17.1 

~ 

Day 1.6 0 

Night 3.7 14.8 

Sideswipe . same dire Day 0 0 . 
Ni ght 0 20.0 

Other . same -dir. Day 0.4 5.0 . 
Night 6.0 14.5 

Opposite Day 4.1 7.1 

Night 8.9 15.6 

Other Day 0 0 

Night 100.0 0 

150 

Other 

89.9 

80.3 

98.4 

81.5 

100.0 

80.0 

94.6 

80.0 

88.8 

75.5 

100.0 

0 

--------------------

Total 

208 

76 

64 

27 

34 

5 

262 

55 

197 

45 

10 

1 



Coll i si on 
Type 

Angle 

Rear-end 

Severity by Collision Type and Day/Night 
on Urban Interstate Highways 

% Severity 

Incapacitating 
Time Fatal Injury 

Day 1.4 4.5 

Night 4.8 9.6 

Day 0.9 2.3 

Night 3.1 14.2 

Sideswipe : same dire Day 0.2 1.9 

Night 0.3 2.4 

Other . samedir. Day 0 1.8 . 
Night 1.9 4.8 

Opposite Day 0.8 1.6 

Night 10.0 16.7 

Other Day 0 0 

Night 0 0 

151 

Total 

Other 

94.2 291 

85.5 83 

96.8 433 

82.7 162 

97.9 952 

97.2 287 

98.2 651 

93.3 104 

97.5 122 

73.3 30 

100.0 6 

100.0 2 



r 

Call i si on 
Type 

Angle 

Rear-end 

Severity by Collision Type and Day/Night 
on Urban US/State Highways 

% Severity 

Incapacitati ng 
Time Fatal Injury 

Day 3.5 6.3 

Night 6.0 13.1 

Day 0.7 1.8 

Night 1.7 19.2 

Sideswipe . same dir. Day 0.4 1.9 . 
Night 0.8 4.3 

Other . same· dir. Day 0.3 1.5 . 
Night 0 7.4 

Opposite Day 2.6 4.4 

Night 11.5 14.1 

Other Day 0 0 

Night 0 0 

152 

Total 

Other 

90.2 715 

80.9 199 

97.5 282 

79.2 120 

97.7 565 

95.9 117 

98.2 1317 

92.6 202 

93.0 342 

74.4 78 

100.0 42 

100.0 2 



Call i si on 
Type 

Angle 

Rear.,.end 

Severity by Collision Type and Day/Night 
on City Streets 

% Severity 

Incapacitating 
Time Fatal Injury 

Day 0.5 2.1 

Night a 8.8 

Day a 1.6 

Night 5.9 5.9 

Sideswipe . same dire Day a 0.5 . 
Ni ght a a 

Other : same dir. Day a 0.8 

Night a 3.4 

Opposite Day 1.5 1.5 

Night 2.3 11.4 

Other Day a 0 

Night a a 

Total 

Other 

97.4 419 

91.2 68 

98.4 63 

88.2 17 

99.5 182 

100.0 28 

99.2 724 

96.6 88 

97.0 327 

86.4 44 

100.0 58 

100.0 4 


