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TIFA Summary Facts and Figures 

From 1980 through 1988, a total of 46,654 medium and heavy trucks were involved in fatal 
accidents. This is an average of 5,184 fatal involvements per year. 

The total number of fatal involvements for large trucks in 1988 was 5,467, compared to 
5,275 in 1987, an increase of 3.6%. 

3,915 (71.6%) of the large trucks involved in fatal accidents in 1988 had a tractor as the 
power unit, and 1,541 (28.2%) were straight trucks. 

Tractor-semitrailers were involved in 3,411 fatal accidents in 1988, and doubles (tractors 
hauling a semi and a full trailer) were involved in 228 fatal accidents. Triples experienced 
two fatal involvements in 1988. 

A total of 10,468 vehicles were involved in large truck fatal accidents in 1988. 

These accidents resulted in a total of 6,100 fatalities, 787 (12.2%) of which were truck 
drivers. 

The 1988 figure for fatally-injured truck drivers represents an 11.7% decrease since 1984 
and a drop of 15.4% since 1980. 

About 61% of all of the 1988 large truck fatal involvements occurred during the daytime, 
35% at night, and 4% during the dawn and dusk periods. 

27% of the 1988 fatal accidents occurred on limited access highways, 53% on major 
arteries, and 19% on other classes of roads. 

The road surface was wet in 14% of the 1988 fatal accidents and covered with snow or ice 
in 5%. 

66% of the 1988 fatal involvements took place in rural areas, compared to 33% in urban 
areas. 

Of all the large truck fatal involvements in 1988,21% occurred at intersections. 
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INTRODUCTION 

In 1981 UMTRI initiated a survey of all large trucks involved in fatal accidents in the 
continental United States, with 1980 being the initial year covered. The survey combines 
information from the Fatal Accident Reporting System (FARS) of the U.S. Department of 
Transportation National Highway Traffic Safety Administration RJHTSA) with data from 
the Federal Highway Administration Office of Motor Carriers (OMC) MCS 50-T report, state 
police accident reports, and comprehensive follow-up telephone surveys conducted by UMTRI 
research staff to produce the datafile called Trucks Involved in Fatal Accidents (TIFA). The 
TIFA survey has been conducted continuously since 1981 and is currently complete for 
accident years 1980 through 1989. The dataset provides detailed descriptions of all medium 
and heavy trucks (greater than 10,000 lbs. gross vehicle weight rating) involved in fatal 
accidents. Pickup trucks, vans, and utility vehicles are excluded from the file, as are fire 
trucks and passenger vehicles, such as buses and ambulances. 

Survey Methodology 

TIFA covers all large trucks included in the public version of the FARS file. The TIFA 
dataset contains virtually all of the FARS variables-the accident variables, the vehicle 
variables (for the truck), and the occupant variables (for the driver of the truck). All 
variables are a t  the vehicle level; i.e., there is one record for each truck involved. The 
information on trucks supplied by FARS is limited to make, model year, and configuration. 
The FARS variables contain no information on cargo body style, cargo type and weight, or 
the weights of any of the units. In addition, there are some configurations that FARS does 
not identify accurately. Therefore, an additional set of variables in the TIFA file contains the 
more detailed description of the vehicle and its cargo that is on the OMC MCS 50-T report. 
Interstate carriers of goods are required to file reports with OMC on accidents resulting in 
injury or in property damage of a t  least $4,400. For FARS cases without an OMC report, a 
follow-up telephone survey is conducted to collect a detailed physical description of the 
involved truck. The questions cover most of the information reported on the MCS 50-T form. 
It is the objective of the TIFA survey to obtain the detail of the MCS 50-T information for all 
large trucks involved in fatal accidents, not just those operated by interstate motor carriers 
and reported to OMC. 

The survey procedure (illustrated in the flow chart on the next page) begins by matching 
OMC fatal accident reports with FARS cases. In all instances where a computerized match 
is made, the vehicle description variables from the OMC file are picked up and added to the 
data already in the FARS file, producing a much fuller record for each event. The 
FARSIOMC matched cases then proceed directly to Consistency Checking, where a set of 
computerized algorithms check for the total consistency between elements in each individual 
dataset. If inconsistencies are found in the vehicle description-for example, a vehicle coded 
as empty but with a high gross weight-the case is reviewed by an editor. If the editor 
cannot resolve the discrepancy, the case is sent to Interviewing for follow-up calls to gather 
direct information about the vehicle. Police accident reports (PARS), which are obtained 
from the states for all large trucks involved in fatal accidents each year, provide the names of 
individuals to contact for further information. The additional data are added to the record, 
and it is forwarded to Editing. If all conflicting information can be reconciled, the record is 
again sent to Consistency Checking and, if passed, added to the TIFA database. In addition 
to the consistency checking, all OMC cases of double- and triple-trailers are verified through 
examination of police accident reports and, if necessary, phone interviews. 
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For cases that cannot be matched, the OMC reports are discarded, and the FARS report 
is used as the base for creating a complete record by means of a telephone interview. The 
cases are matched with PARS, and telephone interviews are then conducted to obtain 
company and vehicle descriptions of the trucks. Interviewers begin by attempting to contact 
the owner of the vehicle as listed in the police report. If that fails, they try to reach the 
driver, the investigating police officer, or the tow truck operator if the vehicle was towed 
from the scene. If no knowledgeable respondent can be found, as much information as 
possible is coded from the police report. Extensive editing and consistency checking are 
performed on all information obtained by interview. The typical case will go through the 
IntervieweriEdit/Consistency Check loop more than once. It is rare that a case is sufficiently 
developed to proceed directly to the TIFA file with only one interview. 

TIFA CASE now 

CONSISTEKY 
CHECKS 

Figure 1-1 

Part of editing and consistency checking involves decoding the Vehicle Identification 
Number WIN) from every PAR and FARS record to confirm that the make and model 
information and the power unit description are consistent with published model 
specifications. In addition, Edit Data Lists, which are UMTRI-developed editing manuals, 
are used to evaluate information obtained from interviews to ascertain the accuracy of the 
reporting, especially concerning the types of freight hauled, the necessaqy equipment, and 
the typical hardware configurations used under such conditions. UMTRI has also developed 
a database on cargo weights and densities so that a cargo weight can, if necessary, be 
computed from information on cargo type and volume. The scrutiny to which each case is 
subjected assures the internal consistency of the information in the final product, TIFA 
itself. The use of multiple sources of information for the same accident permits a deeper 
level of description and greater confidence in the accuracy of the file. A prime benefit of this 
procedure is that the level of missing data in TIFA is on the order of 1-2 percent for most 
specific factors of interest, an exceptionally low rate for this kind of data. 
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Sampling and the 1988 File 

The 1988 version of TIFA is the second that is not a census of all cases. Stratified 
random sampling was done among the two most common truck configurations to limit the 
number of cases to be interviewed, while preserving the representativeness and accuracy of a 
census file. Accordingly, after the FARS cases were matched with the OMC cases, and after 
all non-sample vehicles were removed from the file, sampling was done on cases that the 
FARS configuration variables showed to be either a straight truck with no trailer or a tractor 
pulling a semitrailer. These two vehicle types are the two most common configurations, as 
well as the configurations most likely to be identified accurately in FARS. After sorting to 
insure even coverage across the accident year, an interval selection procedure was employed 
within each accident state to select every other case. As a result, all cases matched with 
OMC are included in the file, as well as all cases that, from the FARS coding, did not appear 
to be a straight truck or a tractor-semitrailer, These cases have a weight of one. Half of the 
unmatched straight trucks and tractor-semitrailers (as identified from FARS coding) were 
selected for the survey and have a weight of two. 

Confidence intervals were calculated for population estimates from the 1988 file in two 
ways. The first took into account the fact that the file is a stratified random sample. The 
95% confidence intervals for population proportions are very tight. For example, the 
proportion of cases in urban areas is 33.2%f 1.5. The proportion of cases with fires is 
4.4% f 0.6. Six other representative proportions were checked. The widest confidence 
interval for any of the proportions was f 1.6%. 

Confidence intervals were also calculated using a technique that treats the 1988 file as 
if it were a census file, or a simple random sample of all 5,467 cases.l The confidence 
intervals for the stratified random sample are only about 20% wider than they would have 
been had all the cases been taken. For example, the 95% confidence interval for the 
proportion of urban cases would have been f 1.3 rather than f 1.5. It is to be expected that 
sampling would produce somewhat wider confidence intervals, since there is a smaller 
number of cases, but the difference is not large. The confidence intervals calculated by these 
two techniques indicate that the limited sampling performed has only a negligible effect on 
the accuracy of estimates derived from the 1988 file. 

factors of interest. 
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Conventions Followed 

Most of this Factbook concerns the 1988 TIFA file, which was the second year in which 
sampling was conducted. All of the statistics presented in this document for 1988 are based 
on weighted frequencies from the file. Therefore, the 1988 figures reflect estimates of the 
total population based on the sampling technique used, not the actual number of cases 
contained in the file. Figures quoted for the years 1980 - 1986 were derived from census files 
and are identical to the number of cases in the files. Annual fatality trends for the years 
1980 - 1988 are presented in the next section. 

The majority of the comparisons presented in this report are made according to power 
unit type or configuration. The 1988 TIFA file contains 109 cases of unknown power unit 
type. Most of these are cases that could not be matched with OMC reports and we were 
unable to contact any knowledgeable respondent during the interview process. In order to 
reduce the number of unknowns for the purposes of the Factbook, the FARS coding of power 
unit type was accepted for those cases coded as unknown in the TIFA file. This reduces the 
number of unknowns from 109 to 11. Power unit type comparisons are made for straight 
trucks versus tractor combinations, with the 11 unknown cases excluded, in the section 
entitled Overview of Large Truck Accident Involvements in 1988. 

Straight trucks are split into single-units versus those hauling one trailer. Tractors are 
divided into bobtails, tractor-semitrailers, and tractor-semi-full combinations. There is no 
category for triples (tractors hauling a semitrailer and two full trailers) because there were 
only two triples involved in fatal accidents in 1988. An "other" category includes the triples 
as well as straight trucks hauling two trailers, tractors hauling trailer types other than a 
semitrailer or a semitrailer and a full trailer, and trucks towing or piggybacking other 
vehicles. The configuration type variable also includes an "unknown" level. Descriptive 
statistics for large trucks with a straight truck as the power unit are presented in the section 
entitled Fatal Accident Experience of Straight Trucks in 1988, and for large trucks with a 
tractor as the power unit, descriptive statistics are presented in the section entitled Fatal 
Accident Experience of Tractors in 1988. The final section compares the fatal accident 
experience of tractor-semitrailers (singles) with tractors pulling two trailers (doubles). The 
configuration type classifications are based solely on survey variables, not FARS variables. 
Therefore, the power unit type from the TIFA data, with 109 cases unknown, is used in the 
Trends in the TZFA Data, 1980-1988 section, the geographic distributions portion of the 
Overview of large  Truck Fatal Accident Involvements in 1988 section, and in the 1988 Fatal 
Accident Experience of Singles and Doubles section. The power unit type coding from FARS, 
with 11 cases unknown, is used throughout the remainder of the Factbook. 

The usual procedure in the Factbook is to illustrate distributions of variables with both 
a table and a graph. The tables all include missing data for the particular variables. Since 
most of the missing data rates are low, the missing data have usually been excluded when 
graphing the distributions. This facilitates visual comparisons of the distributions and 
enables a clearer graphic presentation. 



TRENDS IN THE TIFA DATA, 1980-1 988 

The nine years of data currently contained in the TIFA files allow for the analysis of 
trends in large truck fatal involvements. This section contains graphs illustrating these 
trends for all fatal involvements, all fatalities, and truck driver fatalities. The graphs are 
presented for all large trucks together, and separately for each of the five main 
configurations. These include straight trucks alone, straight trucks hauling a single trailer, 
bobtails (tractors alone), singles (tractor-semitrailers), and doubles (tractors hauling a semi 
and a full trailer). 

Annual Fatal Involvemente 

The number of fatal 
accidents involving large 
trucks has varied only 
slightly from year to year 
since 1980. The lowest 8,000, 

number of involvements 
8 5,000. 

occurred in 1982 with 4,719. 
This dip corresponds with @ 4,000 

the recession at the 7 
beginning of the decade. 3 3,000, 

k 
The yearly total increased J 2,000~ 
steadily after that, reaching 
5,394 in 1985. Instead of 

5 z 1,000 

Fatal Involvements by Year 
TIFA 1980-1988 

continuing to rise as might 
be expected, the total has 
remained relatively flat 
since 1985. The 1988 figure 
of 5,467 involvements is 
8.1% higher than the 1980 
total. 
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Figure 2-1 

The next five graphs depict the annual number of fatal involvements for each of the five 
main large truck configurations. 

Fatal Involvements, TIFA 1980-1988 
Single-Unit Straight Trucks Only 

1981 1983 1986 1987 
YEAR 

Single-unit straight 
truck involvements cor- 
respond closely to the 
overall trend. The ex- 
ception is a rise in 
involvements from 1986 to 
1987 of 8.3%. This 
compares to an increase of 
only 0.6% for all large 
trucks. The 1988 figure is 
virtually unchanged from 
1987. 

Figure 2-2 
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1988 TZFA 

Fatal Involvements, TIFA 1980-1988 
Straight Trucks with One Trailer Only 

While the lowest 
number of fatal involve- 
ments overall occurred in 
1982, this had been the 
peak year for fatal accidents 
involving straight trucks 
with one trailer until 1988. 
However, this configuration 
type comprises a very small 
proportion of the large truck 
population. 
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YEAR 

Fatal Involvements, TIFA 1980-1988 
Bobtails Only 
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YEAR 

Figure 2-4 

The nine-year trend for 
tractor-semitrailer involve- 
ments closely mirrors the 
overall trend. This is not 
surprising since this 
configuration accounts for a 
majority of all medium and 
heavy trucks. 

Figure 2.3 

Bobtails similarly 
account for only a minor 
number of large truck fatal 
involvements each year. As 
with large trucks in general, 
the peak number of bobtail 
involvements occurred in 
1985, with 154. The 
number declined in the 
following two years, falling 
to 123 in 1987. In 1988 
there was an increase of 
24% to 153. The percentage 
variation from year to year 
in the number of fatal 
involvements is greater for 
bobtails than for large 
trucks overall. 

Fatal Involvements, TIFA 1980-1988 
Tractor-Semitrailers Only 

4.0001 I 

1981 1983 1986 1987 
YEAR 

Figure 2-5 
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Nine-Year Trends 

Fatal Involvements, TIFA 1980-1988 
Tractors with Tandem Trailers Only 

YEAR 

Figure 2-6 

Annual Fatalities 

The trend for the 
annual number of fatalities 
resulting from accidents 
involving large trucks 
closely corresponds to the 
trend for the annual num- 
ber of involvements. The 
peak year for fatalities was 
1988 with 6,100, and the 
low year was 1982 with 
5,295. The 1988 total 
represented an increase of 
3% from the previous year, 
and was 8% higher than the 
figure for 1980. 

Fatal involvements for 
doubles rose over the period 
1982 - 1986 and have 
remained level since 1986. 

Total Fatalities by Year 
TIFA 1980-1988 
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Figure 2-7 

The following series of graphs illustrates yearly fatalities for each of the five truck 
configurations. 
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Total Fatalities, TIFA 1980-1988 
Single-Unit Straight k c k s  Only 
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The annual number of 
fatalities resulting from 
accidents involving straight 
trucks with one trailer has 
ranged from 132 in 1984 to 
178 in 1982. The figure for 
1988 was 176 fatalities, an 
increase of 13% from the 
year before. 

Figure 2-8 

Total Fatalities, TIFA 1980-1988 
Straight Trucks with One Trailer Only 
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Total Fatalities, TIFA 1980-1988 
Bobtails Only 

As was the case for 
involvements, the main 
difference between the 
straight truck fatality dis- 
tribution and the overall 
fatality distribution is the 
greater increase from 1986 
to 1987 for the straight 
trucks. These fatalities rose 
from 1,405 to 1,536 between 
the two years, an increase of 
9%. The 1988 figure was 
virtually unchanged from 
the previous year. 

In 1988, the number of 
fatalities resulting from 
bobtail involvements 
increased 32% from 132 in 
1987 to 174. 

YEAR 
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Nine-Year Trends 

Total Fatalities, TIFA 1980-1988 
Tractor-Semitrailers Only 

The number of fa- 
talities resulting from 
singles involvements 
increased 4% from 1987 to 
1988. The 1988 figure of 
3,895 represents an 
increase of only 3% from the 
1980 total. 
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Total Fatalities, TIFA 1980-1988 
Tractors with Tandem Trailers Only 
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Figure 2-11 

In contrast, fatalities 
resulting from doubles 
involvements have clearly 
risen during the 1980s. 
This increase corresponds 
with the increased reliance 
on doubles and the higher 
number of fatal involve- 
ments they have experi- 
enced over the past few 
years. After several years 
of increases, the total 
dropped slightly in 1987 
and was unchanged in 1988. 

Figure 2-12 
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Annual Truck Driver Fatalities 

Truck Driver Fatalities, TIFA 1980-1988 
Single-Unit Straight Trucks Only 

While the annual Truck Driver Fatalities by Year 
trends for fatal involve- TIFA 1980-1988 

1981 1983 1986 1987 
YEAR 

ments and total fatalities 1.000- 

closely resemble each other, 
the trend for truck driver P two- 
fatalities is quite different. $ 
Despite a fairly constant & am- 
number of annual involve- % 
ments fmm 1984 through ' 0 ~ -  

!3 1988, the number of truck xa. 
driver fatalities dropped in 
each of the three years prior 

In 1980 and 1981 the 
annual number of fatalities 
for single-unit straight 
truck drivers was over 200. 
Since then the figure has 
ranged from 153 in 1982 to 
179 in 1985. There were 
176 single-unit straight 
truck driver fatalities in 
1988. 
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Figure 2-14 

to 1988. Although the 1988 
w .  
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figure of 787 represents a YEAR 
10.8% increase over the Figure 2-13 
previous year, it is 11.7% 
fewer than the 1984 total. Furthermore, the proportion of truck driver fatalities out of all 
fatal truck crashes has declined from 18.4% in 1980 to 14.4% in 1988. As the next five 
graphs illustrate, the overall trend for truck driver fatalities is clearly driven by the pattern 
shown for drivers of tractor-semitrailers. 



Nine-Year Trends 

Truck Driver Fatalities, TIFA 1980-1988 
Straight Trucks with One Trailer Only 
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number dropped from 16 in 
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Figure 2-15 

Truck Driver Fatalities, TIFA 1980-1988 
Bobtails Only 

The fatality trend for 
singles drivers very closely 
matches the overall trend 
for all drivers of large 
trucks. The number of 
fatalities for tractor- 
semitrailer drivers dropped 
noticeably in the years 
between 1984 and 1987. 
Although the 1988 figure of 
489 is an increase of over 
9% from the previous year, 
it is 20.9% lower than the 
618 fatalities in 1980. 

YEAR 

Figure 2-16 
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The annual number of 
fatalities for bobtail drivers 
has fluctuated from year to 
year. The highest number 
of fatalities out of the nine 
years occurred in 1980 with 
40, while the low was 
reached in 1987 with 20. In 
1988 there were 35 bobtail 
driver fatalities. 

Truck Driver Fatalities, TIFA 1980-1988 
Tractor-Semitrailers Only 

Figure 2-17 
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Truck Driver Fatalities, TIFA 1980-1988 
Tractors with Tandem Trailers Only 

The number of fa- 
talities for drivers of 
doubles shows a good deal of 
year-to-year variation. The 
low number occurred in 
1982 with 25, and the high 
was reached in 1986 with 
44. There were 41 fatalities 
in 1988, a 14% increase over 
the previous year. 

YEAR 

Figure 2-18 
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OVERVIEW OF LARGE TRUCK FATAL ACCIDENT INVOLVEMENTS IN 1988 

The information in this section characterizes the general fatal accident experience of 
medium and heavy trucks in 1988. The section begins with the distribution of fatal accidents 
by state. Figures are presented for each of the five main configuration types as in the last 
section on yearly trends. 

The remainder of the section presents the data according to power unit type, contrasting 
straight trucks with tractor combinations. One focus is on when and where the accidents 
took place and under what type of conditions, such as day versus night and rural versus 
urban. Some of the other variables describe the accident itself in terms of the type of 
collision. Another part of the section pertains to the drivers of the trucks and includes 
information on driver age, restraint use, alcohol use, and injury experience. The section 
concludes by comparing the involved straight trucks and tractors in terms of physical 
characteristics of the trucks themselves. 
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Overview of TIFA 1988 

Geographic Distributions 

The map of the continental United States below indicates where fatal accidents 
involving large trucks were concentrated in 1988. Not surprisingly, the more populous 
states, such as California and those in the northeast and the sunbelt, tended to have the 
greatest number of fatal accidents. The more sparsely populated western and northwestern 
states experienced fewer fatal involvements. 

Truck Fatals by State 

Figure 3-la 

The next two maps illustrate the distribution of fatal involvements for tractor- 
semitrailers and for tractor doubles. The state distribution for singles corresponds closely to 
the overall distribution. The doubles distribution shows a shift towards the western portion 
of the country. Of the 228 fatal accidents involving doubles in 1988, 109 took place in 
California, 13 in Michigan, and 10 in Arizona. These three states accounted for 57.9% of the 
total, and California alone accounted for nearly 48%. 

CNTS 



1988 TZFA 

Truck Fatale by State 

0-59  

W124 
Figure 3-lb 

Truck Fatala by State 

Figure 3.1~ 

Table 3-1A on the next page lists the number of involvements for each state, with a 
breakdown according to the five main configuration types. Table 3-1B lists the percentages 
for each state. California recorded the greatest number of fatal accidents with 517, followed 
by Texas with 385, Pennsylvania with 321, and Florida with 319. Together these four states 
accounted for 28.2% of the fatal involvements in 1988. 

UMTRI 
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TABLE 3-1A 
Distribution of Trucks in Fatal Accidents by 

State and Type of Truck, TIFA 1988 

CNTS 

State 

AL 
AZ 
AR 
CA 
CO 
CT 
DE 
DC 
FL 
GA 
ID 
IL 
IN 
IA 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
MS 
MO 
MT 
NE 
NV 
NH 
NJ 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
SC 
SD 
TN 
TX 
UT 
VT 
VA 
WA 
WV 
WI 
WY 

TOTAL 

Total 
Number 

136 
86 
104 
517 
48 
38 
20 
2 

319 
230 
31 
235 
166 
78 
57 
106 
106 
40 
93 
57 
179 
66 
107 
110 
17 
43 
22 
20 
129 
37 
233 
217 
11 
259 
74 
79 
321 
9 

100 
12 
135 
385 
32 
15 
133 
71 
57 
91 
34 

5,467 

Straight 
Truck 
Alone 

23 
19 
16 
9 1 
6 
19 
4 
0 

101 
52 
5 
54 
35 
12 
14 
41 
18 
10 
45 
19 
46 
18 
2 
39 
2 
13 
4 
11 
50 
4 

114 
60 
3 
53 
8 
16 
70 
5 
15 
6 
32 
79 
8 
8 
39 
16 
18 
38 
7 

1,368 

Straight 
Truck 

wmailer 

0 
6 
2 
26 
0 
0 
0 
0 
6 
11 
1 
5 
5 
2 
0 
1 
4 
3 
3 
2 
2 
2 
0 
1 
1 
2 
0 
2 
0 
1 
6 
2 
0 
6 
2 
6 
9 
0 
1 
1 
1 
3 
1 
0 
3 
14 
0 
1 
2 

146 

Bobtail 

4 
4 
1 
15 
1 
0 
1 
0 
13 
11 
0 
6 
4 
2 
3 
5 
1 
2 
0 
2 
5 
2 
1 
2 
0 
1 
1 
0 
5 
0 
7 
11 
1 
10 
2 
1 
9 
0 
2 
0 
3 
6 
0 
2 
5 
0 
2 
0 
0 

153 

Single 

109 
46 
80 
260 
40 
18 
15 
2 

193 
150 
21 
164 
119 
53 
35 
59 
82 
25 
43 
34 
112 
43 
17 
68 
12 
26 
14 
7 
69 
28 
103 
134 
7 

181 
58 
45 
229 
4 
72 
5 
95 
288 
20 
5 
84 
30 
36 
51 
20 

3,411 

Unknown 
Truck 
Type 

0 
0 
0 
6 
0 
0 
0 
0 
2 
0 
0 
3 
0 
8 
0 
0 
0 
0 
1 
0 
1 
0 
86 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

116 

Double 

0 
10 
2 

109 
0 
1 
0 
0 
1 
1 
4 
3 
3 
1 
3 
0 
0 
0 
1 
0 
13 
1 
1 
0 
2 
1 
3 
0 
4 
4 
1 
8 
0 
9 
4 
7 
4 
0 
1 
0 
3 
6 
0 
0 
1 
9 
1 
1 
5 

228 

Other 

0 
1 
3 
10 
1 
0 
0 
0 
3 
5 
0 
0 
0 
0 
2 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
2 
0 
0 
0 
4 
0 
0 
1 
0 
1 
3 
3 
0 
1 
2 
0 
0 
0 

45 



TABLE 3-1B 
Distribution of Trucks in Fatal Accidents by 

State and Type of Truck, TIFA 1988 
Column Percents 

UMTRZ 

State 

A.L 
AZ 
AR 
C A 
CO 
CT 
DE 
DC 
FL 
GA 
ID 
IL 
IN 
I A 
KS 
KY 
LA 
ME 
MD 
MA 
MI 
MN 
MS 
MO 
MT 
NE 
NV 
NH 
N J 
NM 
NY 
NC 
ND 
OH 
OK 
OR 
PA 
RI 
SC 
SD 
TN 
TX 
UT 
VT 
V A 
WA 
WV 
WI 
WY 

TOTAL 

Straight 
Truck 

wl?'railer 

0.00% 
4.11 
1.37 
17.81 
0.00 
0.00 
0.00 
0.00 
4.11 
7.53 
0.68 
3.42 
3.42 
1.37 
0.00 
0.68 
2.74 
2.05 
2.05 
1.37 
1.37 
1.37 
0.00 
0.68 
0.68 
1.37 
0.00 
1.37 
0.00 
0.68 
4.11 
1.37 
0.00 
4.11 
1.37 
4.11 
6.16 
0.00 
0.68 
0.68 
0.68 
2.05 
0.68 
0.00 
2.05 
9.59 
0.00 
0.68 
1.37 

100.00% 

Total 

2.49% 
1.57 
1.90 
9.46 
0.88 
0.70 
0.37 
0.04 
5.84 
4.21 
0.57 
4.30 
3.04 
1.43 
1.04 
1.94 
1.94 
0.73 
1.70 
1.04 
3.27 
1.21 
1.96 
2.01 
0.31 
0.79 
0.40 
0.37 
2.36 
0.68 
4.26 
3.97 
0.20 
4.74 
1.35 
1.45 
5.87 
0.16 
1.83 
0.22 
2.47 
7.04 
0.59 
0.27 
2.43 
1.30 
1.04 
1.66 
0.62 

100.00% 

Bobtail 

2.61% 
2.61 
0.65 
9.80 
0.65 
0.00 
0.65 
0.00 
8.50 
7.19 
0.00 
3.92 
2.61 
1.31 
1.96 
3.27 
0.65 
1.31 
0.00 
1.31 
3.27 
1.31 
0.65 
1.31 
0.00 
0.65 
0.65 
0.00 
3.27 
0.00 
4.58 
7.19 
0.65 
6.54 
1.31 
0.65 
5.88 
0.00 
1.31 
0.00 
1.96 
3.92 
0.00 
1.31 
3.27 
0.00 
1.31 
0.00 
0.00 

100.00% 

Straight 
Truck 
Alone 

1.68% 
1.39 
1.17 
6.65 
0.44 
1.39 
0.29 
0.00 
7.38 
3.80 
0.37 
3.95 
2.56 
0.88 
1.02 
3.00 
1.32 
0.73 
3.29 
1.39 
3.36 
1.32 
0.15 
2.85 
0.15 
0.95 
0.29 
0.80 
3.65 
0.29 
8.33 
4.39 
0.22 
3.87 
0.58 
1.17 
5.12 
0.37 
1.10 
0.44 
2.34 
5.77 
0.58 
0.58 
2.85 
1.17 
1.32 
2.78 
0.51 

100.00% 

Single 

3.20% 
1.35 
2.35 
7.62 
1.17 
0.53 
0.44 
0.06 
5.66 
4.40 
0.62 
4.81 
3.49 
1.55 
1.03 
1.73 
2.40 
0.73 
1.26 
1.00 
3.28 
1.26 
0.50 
1.99 
0.35 
0.76 
0.41 
0.21 
2.02 
0.82 
3.02 
3.93 
0.21 
5.31 
1.70 
1.32 
6.71 
0.12 
2.11 
0.15 
2.79 
8.44 
0.59 
0.15 
2.46 
0.88 
1.06 
1.50 
0.59 

100.00% 

Double 

0.00% 
4.39 
0.88 
47.81 
0.00 
0.44 
0.00 
0.00 
0.44 
0.44 
1.75 
1.32 
1.32 
0.44 
1.32 
0.00 
0.00 
0.00 
0.44 
0.00 
5.70 
0.44 
0.44 
0.00 
0.88 
0.44 
1.32 
0.00 
1.75 
1.75 
0.44 
3.51 
0.00 
3.95 
1.75 
3.07 
1.75 
0.00 
0.44 
0.00 
1.32 
2.63 
0.00 
0.00 
0.44 
3.95 
0.44 
0.44 
2.19 

100.00% 

Other 

0.00% 
2.22 
6.67 
22.22 
2.22 
0.00 
0.00 
0.00 
6.67 
11.11 
0.00 
0.00 
0.00 
0.00 
4.44 
0.00 
2.22 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.22 
0.00 
2.22 
4.44 
0.00 
0.00 
0.00 
8.89 
0.00 
0.00 
2.22 
0.00 
2.22 
6.67 
6.67 
0.00 
2.22 
4.44 
0.00 
0.00 
0.00 

100.00% 

Unknown 
Truck 
Type 

0.00% 
0.00 
0.00 
5.17 
0.00 
0.00 
0.00 
0.00 
1.72 
0.00 
0.00 
2.59 
0.00 
6.90 
0.00 
0.00 
0.00 
0.00 
0.86 
0.00 
0.86 
0.00 
74.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.86 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
6.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00% 
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In the remainder of this section, distributions of TIFA variables will be compared on the 
basis of power unit type of the involved trucke. "Straight trucks" will include single-unit 
straight trucks as well as those hauling one or two trailers. "Tractors" will refer to bobtails, 
singles, doubles, and combinations other than the usual tractor-semitrailer and tractor- 
semitrailer-full trailer configurations. As explained in the introduction, the FARS power 
unit type classification was accepted for those cases with unknown power unit type in TIFA 
for the purposes of this section. This results in weighted totals of 1,541 straight trucks and 
3,915 tractors involved in fatal accidents in 1988. 

Temporal Dietributionr 

Many of the FARS 
variables that are in- 

Month of Accident by Power Unit Type 
TIFA 1988 

cluded in the TIFA file 
pertain to the accident Straight 
itself. Distributions are 
illustrated here for 
three FARS variables 
that describe when the 
accident took place. 
Beginning with month 
of the crash, the 
greatest number of fatal 
involvements took place 
in August, October, and 
December. The most J& M$ bj 'JU~' 'Sep' NO" 
were recorded in Feb Apr Jun Aug Oct Dec 
August, with 501, while MONTH 
the fewest took place in Figure 3-2 
January (379) and 
February (393). 

TABLE 3-8 
Month of Accident by Power Unit TYD~ 

NOTE: The 11 c a w  of unknown power unit type are excluded from this table. 

CNTS 

Month 

January 
February 
March 
April 
May 
June 
J ~ Y  
August 
September 
October 
November 
December 

mTAL 

Straight 
T ~ c k  - 

Number Percent 

82 5.3256 
86 5.68 

114 7.40 
126 8.18 
124 8.05 
143 9.28 
156 10.12 
142 9.21 
171 11.10 
150 9.73 
115 7.46 
132 8.57 

1,541 100.004b 

Tractor 

Number Percent 

297 7.59% 
307 7.84 
3 16 8.07 
SO3 7.74 
328 8.38 
340 8.68 
307 7.84 
359 9.17 
315 8.05 
344 8.79 
SSB 8.63 
361 9.22 

3,915 100.00% 

TOTAL 

Number Percent 

379 6.95% 
393 7.20 
430 7.88 
429 7.86 
462 8.28 
483 8.85 
463 8.49 
501 9.18 
486 8.91 
494 9.05 
463 8.30 
493 9.04 

5,456 100.009b 



Day of Accident by Power Unit Type 
TIF'A 1988 r-'-J 

Straight 

Tractor 

V . 
Sun ' Mon ' Tue ' Wed ' Thu ' Fri ' Sat 

DAY OF WEEK 

Figure 3-3 

Many more fatal involvements took place during the week than on the weekends. An 
especially low number occurred on Sundays. The drop-off on the weekends is slightly more 
pronounced for straight trucks than for tractors. 

TABLE 3-3 
Day of Accident by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Day 

Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 

TOTAL 

UMTRI 

Straight 
Truck 

Number Percent 

28 1 18.23% 
224 14.54 
286 18.56 
272 17.65 
286 18.56 
146 9.47 
46 2.99 

1,541 100.0Wo 

Tractor 

Number Percent 

583 14.89% 
568 14.5 1 
707 18.06 
681 17.39 
726 18.54 
392 10.01 
258 6.59 

3,915 100.00% 

TOTAL 

Number Percent 

864 15.84% 
792 14.52 
993 18.20 
953 17.47 
1012 18.55 
538 9.86 
304 5.57 

5,456 100.00% 
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Time of Accident by Power Unit Type 
TIFA 1988 

rn 
Straight 
m 
Tractor 

6-9 12-3 6-9 12-3 
9-12 3-6 9-12 3-6 

TIME OF DAY 
Figure 3 4  

The time that the accident took place has been broken down into three-hour blocks in 
the table and graph shown here. The distribution for straight trucks is concentrated during 
the daytime. Nearly 82% of straight truck involvements took place between 6 a.m. and 6 
p.m., which probably reflects the much greater use of straight trucks during the day than at 
night. Tractor involvements are more evenly distributed across the hours of the day, 
although there is somewhat of a drop-off at  night. Tractors typically log more nighttime 
travel than do straight trucks. 

TABLE 3 4  
Time of Day of Accident by Power Unit Type 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

CNTS 

TimeofDay 

6-9 a.m. 
9 a.m.-12 p.m. 
12-3 p.m. 
3-6 p.m. 
6-9 p.m. 
9 p.m.-12 a.m. 
12-3 a.m. 
3-6 a.m. 
Unknown 

TOTAL 

Straight 
Truck 

. 
Number Percent 

248 16.09% 
352 22.84 
368 23.88 
289 18.75 
103 6.68 
51 3.31 
69 4.48 
61 3.96 
0 0.00 

1,541 100.00% 

Tractor 

Number Percent 

502 12.82% 
519 13.26 
617 15.76 
544 13.90 
430 10.98 
433 11.06 
445 11.37 
423 10.80 

2 0.05 

3,915 100.00% 

TOTAL 

Number Percent 

750 13.75% 
871 15.96 
985 18.05 
833 15.27 
533 9.77 
484 8.87 
514 9.42 
484 8.87 

2 0.04 

5,456 100.OWo 



Environmental Distributions 

The FARS files contain Land Use b Power Unit Type 
a series of variables de- T ~ F A  1988 
scribing the accident 
environment in terms of 
where the accident took 
place and under what 
conditions. The FARS land 
use variable uses the 
Federal Highway Adrnini- j 4O 

stration's classification of 
urban and rural areas. 
Urban areas have a 
population of 5,000 people 
or more, and rural areas LAND USE 

have a population of under Figure 36 
5,000 people. A greater 
share of fatal involvements took place in rural areas than urban areas for both straight 
trucks and tractors in 1988. Tractor involvements were especially likely to occur in rural 
areas, with about 70% taking place there. 

TABLE 3-5 
Land Use by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Land 
Use 

Urban 
Rural 
Unknown 

TOTAL 

The light condition at the time of the accident is coded as daylight; dark, not lighted; 
dark, but lighted; dawn; or dusk. The distribution of this variable differs between straight 
trucks and tractors. While 80% of the straight truck involvements took place during 
daylight, only 54% of the tractor involvements occurred when it was light. This corresponds 
with the distribution for the time of the accident, discussed earlier in this section. The 
distributions of both variables probably reflect the greater share of nighttime travel for 
tractors compared to straight trucks. 

24 UMTRI 

Straight 
Truck 

Number Percent 

642 41.66% 
8 72 56.59 
27 1.75 

1,541 100.00% 

Tractor 

Number Percent 

1,166 29.78% 
2,720 69.48 

29 0.74 

3,915 100.00% 

TOTAL 

Number Percent 

1,808 33.14% 
3,592 65.84 

56 1.03 

5,456 1OO.OWo 
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Light Condition by Power Unit Type 
TIFA 1988 

I Tractor I 

LIGHT CONDITION 

Figure 3-6 

TABLE 3-6 
Light Condition by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Light 
Condition 

Daylight 
Dark,notlighted 
Dark, but lighted 
Dawn 
Dusk 
Unknown 

TOTAL 

On the next page, the distributions for the roadway surface condition variable are 
presented. This variable reflects the road conditions reported by the investigating officer. 
Straight truck and tractor involvements were fairly similar in terms of the road surface 
condition in 1988. Close to 80% of both took place under dry conditions, and about 13% of 
straight truck involvements and 14% of tractor involvements occurred on wet roadways. 

CNTS 25 

Straight 
Truck 

Number Percent 

1,238 80.34% 
180 11.68 
81 5.26 
34 2.21 
8 0.52 
0 0.00 

1,541 100.00% 

Tractor 

Number Percent 

2,113 53.97% 
1,283 32.77 
343 8.76 
118 3.01 
54 1.38 
4 0.10 

3,915 100.00% 

TOTAL 

Number Percent 

3,351 61.42% 
1,463 26.81 
424 7.77 
152 2.79 
62 1.14 
4 0.07 

5,456 100.00% 



Road Condition by Power Unit Type 
TIFA 1988 

Straight 

Tractor 

ROAD CONDITION 

Figure 3-7 

TABLE 3-7 
Road Surface Condition by Power Unit Type 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

Road Surface 
Condition 

Dry 
Wet 
SnowISlush 
Ice 
Sand/Dirt/Oil 
Other 
Unknown 

TOTAL 

The FARS files contain several variables describing the class of road where the accident 
occurred. These have been recoded into a single three-level road class variable. The category 
of limited access roadways includes the interstate highway system, as well as state highways 
that are similar to interstates in that access to them is limited. Major arteries include all 
U.S. and state routes that do not have limited access, plus some other primary thoroughfares 
in large urban areas. The "other" road class category includes all public roads that do not 
fall into the two other classes. 

TOTAL 

Number Percent 

4,396 80.57% 
764 14.00 
140 2.57 
132 2.42 
2 0.04 
12 0.22 
10 0.18 

5,456 1OO.OWo 

Straight 
Truck 

. 

Number Percent 

1,273 82.61% 
202 13.11 
31 2.01 
28 1.82 
0 0.00 
4 0.26 
3 0.19 

1,541 100.00% 

Tractor 

Number Percent 

3,123 79.77% 
562 14.36 
109 2.78 
104 2.66 
2 0.05 
8 0.20 
7 0.18 

3,915 100.00% 



Overview of TIFA 1988 

Road Class by Power Unit Type The majority of both 
60 

TIFA 1988 straight truck and tractor 
s&&t fatal involvements took 

s 60 El place on major arteries in a 1988. The main difference 
I40 - between the two distri- 
4 butions is in the proportion 
't;30 of involvements that 

8 20 occurred on limited access 

I and on "other" roads. 
n4 lo Nearly 32% of tractor 

involvements were on 
o limited access highways, 

ROAD CLASS compared to 14% of straight 
Figure 3-8 truck involvements. On the 

other hand, about 33% of 
straight truck fatal accidents occurred on "other" roads, as opposed to 13% of the tractor 
involvements. Much of this difference is attributable to the travel patterns of the two kinds 
of large trucks. Tractors are much more likely than straight trucks to be involved in long- 
haul operations that carry them over the interstate highway system. 

TABLE 3-8 
Road Clasm by Power Unit Type 

TIFA 1988 

NOTE: The 11 cmeo of unknown power unit type are excluded from thin 
table. 

Road class distribu- Road Class by Power Unit Type 
tions were also prepared on Urban Areas Only--TIFA 1988 
the basis of the land use 60 

variable. The graph to the 46 

right shows the urban road 3 40 
class distributions. The two 
power unit types had very 

I =  3 30 
different patterns of 2s 

involvements in urban ab20 

areas in 1988. The major 1 15 share of tractor involve- 
ments was on limited access n4 lo 

6 
routes and the least on 0 
other roads. Conversely, %Gry Other 
44% of straight truck ROAD CLASS 
involvements occurred on Figure 3-9 
other roads and less than 
22% on limited access routes. 

TOTAL 

Number Percent 

1,466 26.67% 
2,896 59.06 
1,040 19.06 

66 1.21 

5,466 100.00% - 

Road C l a ~  

Limited Acceea 
Major Artery 
Other 
Unknown 

TOTAL 

Straight 

( Tractor I 

Straight 
b c k  

, 

Number Percent 

215 13.96% 
786 60.94 
613 93.29 
28 1.82 

1,641 100.00% 

CNTS 

Tractor 

Number Percent 

1,240 31.67% 
2,110 59.90 

627 13.46 
38 0.97 

3,915 100.00% 



TABLE 3-9 
Road Class by Power Unit Type 

Urban Areas Only 
TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

Road Class 

LirnitedAccess 
Major Artery 
Other 
Unknown 

TOTAL 

Road Class  b y  Power  Unit Type 
R u r a l  Areas  Only--TIFA 1988 

70 

m 60 
Straight 

4 

!3 $ 50 Tractor 

2 
0 % 40 
u 
b, 
0 

8 30 

20 

IE 10 

0 
Li ited 

Ecess wry 
Other 

ROAD CLASS 
Figure 3-10 

The rural area road class distributions are quite different from the urban area distribu- 
tions. Almost two-thirds of both straight truck and tractor rural area involvements occurred 
on major arteries. The proportion taking place on limited access routes was much lower for 
both types of trucks than it was on limited access routes in urban areas. These patterns are 
consistent with rural limited access roads being generally considered the safest for travel. 

UMTRI 

1 

TOTAL 

Number Percent 

679 37.56% 
579 32.02 
547 30.25 
3 0.17 

1,808 100.00% 

Straight 
Truck 

. 

Number Percent 

139 21.65% 
220 34.27 
281 43.77 
2 0.31 

642 100.00% 

Tractor 

Number Percent 

540 46.31% 
359 30.79 
266 22.81 

1 0.09 

1,166 1OO.OWo 
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TABLE 3-10 
Road Class by Power Unit Type 

Rural Areas Only 
TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

Relation to Junction by Power Unit Type The relation to junction 
TIFA 1988 variable indicates whether 

the accident occurred on a 
nonjunction section of road, 

Straight or a t  such locations as an n intersection, driveway, or 
interchange. The location of 
involvements in 1988 
reveals some interesting 
differences between straight 
trucks and tractors, which 
probably reflect their 
respective travel patterns. 
For example, about 26% of 
straight truck involvements 

Noqjundion Inter. related Driveway 
Intersection Interchange Other took place at intersections, 
RELATION TO JUNCTION compared to 20% for 

Figure 3-11 tractors. In contrast, 70% of 
tractor involvements 

occurred at nonjunctions, compared to 63% for straight trucks. Tractors also experienced a 
higher share of involvements at  interchanges than did straight trucks. These figures are 
consistent with tractors logging a greater share of their miles on limited access roads 
compared to straight trucks. 

Road Class 

Limited Access 
Major Artery 
Other 
Unknown 

TOTAL 

CNTS 

Tractor 

Number Percent 

698 25.66% 
1,737 63.86 
261 9.60 
24 0.88 

2,720 100.00% 

Straight 
Truck 

Number Percent 

76 8.72% 
562 64.45 
230 26.38 
4 0.46 

872 100.00% 

TOTAL 

Number Percent 

774 21.55% 
2,299 64.00 
491 13.67 
28 0.78 

3,592 100.00% 



TABLE 3-11 
Relation to Junction by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Relation to 
Junction 

Nonjunction 
Intersection 
Intersection related 
Interchange area 
Drivewaylalley, etc. 
Entrancelexit ramp 
Rail grade crossing 
In crossover 
Unknown 

TOTAL 

In 1988, a total of 1,167 large truck fatal involvements took place a t  an intersection. 
Distributions were prepared for the type of traffic control a t  these intersection accidents. 
The traffic control distributions are fairly similar for straight trucks and tractors. The main 
differences are that a greater proportion of straight truck involvements took place a t  
signalized intersections, while a larger share of tractor involvements occurred a t  
intersections marked by a stop or yield sign. 

TrafEc Control by Power Unit Type 
Intersection Crashes Only--TIFA 1988 

Straight 
Truck 

Number Percent 

963 62.49% 
398 25.83 
88 5.71 
15 0.97 
50 3.24 
3 0.19 
18 1.17 
4 0.26 
2 0.13 

1,541 100.00% 
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TRAFFIC CONTROL 

Figure 3-12 

Tractor 

Number Percent 

2,735 69.86% 
769 19.64 
154 3.93 
82 2.09 
121 3.09 
18 0.46 
27 0.69 
8 0.20 
1 0.03 

3,915 100.00% 

UMTRI 

TOTAL 

Number Percent 

3,698 67.78% 
1,167 21.39 
242 4.44 
97 1.78 
171 3.13 
21 0.38 
45 0.82 
12 0.22 
3 0.05 

5,456 100.00% 
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TABLE 3-12 
Traffic Control at Intersection Crashes by Power Unit Qpe 

NOTE: The 1 case of unknown power unit type is excluded from this table. 

A final variable pertaining to the accident environment is the legal speed limit where 
the accident took place. The greatest share of involvements for both power unit types 
occurred in 55 mph zones, with 58% for tractors and 48% for straight trucks. A higher 
proportion of tractor involvements (14.3%) than straight truck involvements (3.9%) took 
place in 65 mph zones as well. The relatively greater share of straight truck fatal accidents 
that occurred on lower speed roads corresponds with the typical travel patterns of these 
trucks. 

Tra& 
Control 

None 
Automated traffic signal 
Flasherlother signal 
Stop or yield sign 
Warninglother sign 
Unknown 

TOTAL 

Speed Limit by Power Unit Type 
TIFA 1988 

Straight 
Truck 

Number Percent 

91 22.86% 
119 29.90 
18 4.52 
168 42.21 
0 0.00 
2 0.50 

398 100.OWo 

Tractor 

Number Percent 

166 21.59% 
162 21.07 
27 3.51 
399 51.89 
15 1.95 
0 0.00 

769 100.00% 

15 25 35 45 55 
SPEED LIMIT 
Figure 3-13 

TOTAL 

Number Percent 

257 22.02% 
281 24.08 
45 3.86 
567 48.59 
15 1.29 
2 0.17 

1,167 100.00% 

CNTS 



1988 TZFA 

TABLE 3-13 
Speed Limit by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of of unknown power unit type are excluded from this table. 

Speed Limit 

No statutory limit 
10 mph 
15 mph 
20 mph 
25 mph 
30 mph 
35 mph 
40 mph 
45 mph 
50 mph 
55 mph 
65 mph 
Unknown 

TOTAL 

Collision 'Qpes 

Distributions of several additional FARS variables contained in the TIFA files are 
illustrated here. They characterize the crash itself in terms of the object struck and the 
manner of collision. On the next page, the distributions for first harmful event by power unit 
type are illustrated. The first harmful event refers to the first event in the crash that results 
in injury or property damage. FARS categorizes this variable into non-collisions, collisions 
with fixed objects, and collisions with non-fixed objects. All of the non-collisions, such as 
rollovers and incidents of an occupant falling from a vehicle, have been combined into a 
single group. Similarly, all of the crashes where the first harmful event is a collision with a 
fixed object are considered together here. Fixed objects include bridges, guardrails, 
embankments, and trees, among others. The major classes of non-fixed objects, such as a 
motor vehicle in transport or a pedestrian, are represented separately here. The remaining 
non-fixed objects, which include things like thrown or falling objects and loose boulders, have 
been combined into one group. 

Straight 
Truck 

Number Percent 

0 0.00% 
1 0.06 
5 0.32 
6 0.39 
57 3.70 
126 8.18 
149 9.67 
81 5.26 
184 11.94 
108 7.01 
741 48.09 
60 3.89 
23 1.49 

1,541 1OO.OWo 

The majority of fatal accidents involving large trucks in 1988 were collisions with 
another motor vehicle in transport. These collisions accounted for 71% of the straight truck 
and 78% of the tractor involvements. Straight trucks had a slightly higher proportion of non- 
collisions and involvements with pedestrians and pedalcyclists than did tractors, while 
tractors were involved more in crashes with fixed and non-fixed objects. 

32 UMTRI 

Tractor 

Number Percent 

1 0.03% 
0 0.00 
3 0.08 
2 0.05 
55 1.40 
126 3.22 
162 4.14 
170 4.34 
345 8.81 
172 4.39 

2,283 58.31 
558 14.25 
38 0.97 

3,915 100.00% 

TOTAL 

Number Percent 

1 0.02% 
1 0.02 
8 0.15 
8 0.15 

112 2.05 
252 4.62 
311 5.70 
251 4.60 
529 9.70 
280 5.13 

3,024 55.43 
618 11.33 
61 1.12 

5,456 1OO.OWo 
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First Harmful Event by Power Unit Type 
TIFA 1988 

Moving veh F.O. Bike Animal Other - 
Ped Non-coll Train Parked veh 

OTHER OBJECT INVOLVED IN COLLISION 
Figure 3-14 

TABLE 3-14 
First Harmful Event by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Collision 
with: 

Pedestrian 
Pedalcyclist 
Train 
Animal 
Moving vehicle 
Parked vehicle 
Other non-fixed object 
Fixed object 
Non-collision 

TOTAL 

A total of 4,145 of the fatal accidents involving large trucks in 1988 were collisions with 
another motor vehicle in transport. The distributions of the manner of collision variable for 
these accidents are illustrated on the following page. Overall, the most common collision 
type among the fatal involvements was angle crashes (40%), followed by head-ons (28%), and 
rear-end collisions (24%). The straight truck and tractor distributions are fairly similar 

CNTS 33 

Straight 
Truck 

Number Percent 

159 10.32% 
30 1.95 
17 1.10 
2 0.13 

1,098 71.25 
21 1.36 
9 0.58 

107 6.94 
98 6.36 

1,541 100.00% 

Tractor 

Number Percent 

264 6.74% 
38 0.97 
24 0.61 
9 0.23 

3,047 77.83 
26 0.66 
35 0.89 
291 7.74 
181 4.62 

3,915 100.00% 

TOTAL 

Number Percent 

423 7.75% 
68 1.25 
41 0.75 
11 0.20 

4,145 75.97 
47 0.86 
44 0.81 
398 7.29 
279 5.11 

5,456 1OO.OWo 



overall, but there are some differences. Straight trucks had higher proportions of angle and 
head-on collisions than did tractors. Tractors were more likely to experience rear-end and 
sideswipe crashes than were straight trucks. 

M a ~ e r  of Collision by Power Unit e 

TIFA 1988 
'Yp for Crashes with Another Motor Vehic e 

451 

Angle 
I 1 I I 

Rear-end Siddsame 

Straight 

- 
Head-on Rear-rear Siddopp. 

COLLISION TYPE 
Figure 3-15 

TABLE 3-1 5 
Manner of Collision by Power Unit Type 
for Crashes with Another Motor Vehicle 

TIFA 1988 

NOTE: The 8 cases of unknown power unit type are excluded from this table. 
34 UMTRI 

Manner of 
Collision 

Rear-end 
Head-on 
Rear-to-rear 
Angle 
Sideswipe, 
same dir. 

Sideswipe, 
opp. dir. 

Unknown 

TOTAL 

Straight 
Truck 

Number Percent 

2 12 19.31% 
355 32.33 

8 0.73 
47 1 42.90 

30 2.73 

20 1.82 
2 0.18 

1,098 100.00% 

Tractor 

Number Percent 

793 26.03% 
817 26.8 1 

13 0.43 
1,190 39.05 

119 3.91 

103 3.38 
12 0.39 

3,047 100.00% 

TOTAL 

Number Percent 

1,005 24.25% 
1,172 28.24 

2 1 0.50 
1,661 40.06 

149 3.59 

123 2.97 
14 0.34 

4,145 100.00% 
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The vehicle role variable describes whether the case vehicle was the striking or struck 
vehicle in the collision. In all head-on collisions, both vehicles are coded as striking. If a 
vehicle is coded as both striking and struck, the events must either occur at  different points 
on the vehicle, or at  the same point at  different times. Below are the vehicle role distri- 
butions for straight trucks and tractors in 1988. In over two-thirds of the straight truck and 
tractor involvements, the truck was coded as the striking vehicle. However, almost one-third 
of the striking cases were head-on collisions (meaning both vehicles were coded as striking), 
and over 13% represented single-vehicle crashes other than collisions with pedestrians or 
bicyclists. In the remaining multi-vehicle crashes, the truck was 1.4 times as likely to be the 
striking vehicle as the struck vehicle. In evaluating this statistic, it should be remembered 
that the accidents under consideration typically involved the collision of a truck with a much 
lighter vehicle, with the fatality occumng in the other vehicle. 

Vehicle Role by Power Unit Type 
TIFA 1988 

rn 
Straight 

Tractor 

Striking Both 
VEHICLE ROLE 

Figure 3-16 

TABLE 3-10 
Vehicle Role by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

CNTS 35 

Vehicle Role 

Noncollision 
Striking 
Struck 
Both 
Unknown 

TOTAL 

TOTAL 

Number Percent 

213 3.90% 
3,684 67.52 
1,447 26.52 

108 1.98 
4 0.07 

5,456 100.00% 

Straight 
Truck 

Number Percent 

72 4.67% 
1,072 69.57 

378 24.53 
19 1.23 
0 0.00 

1,541 100.00% 

Tractor 

Number Percent 

141 3.60% 
2,612 66.72 
1,069 27.31 

89 2.27 
4 0.10 

3,915 100.00% 



The rollover variable Rollovers b Power Unit  Type 
indicates whether or not the T ~ F A  1988 

case vehicle overturned dur- 100, 1 
ing the accident. Rollovers 
are divided into those that 
occurred as the first harm- 
ful event and those that = took place subsequently. In % 
the 1988 fatal involvements, 
straight trucks (14%) were 
slightly more likely to 
experience a rollover than 
were tractors (13%). 

None First Event Sub. Event 
ROLLOVER OCCURRENCE 

Figure 3-17 

Straight 

TABLE 3-17 
Occurrence of Rollovers by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Rollover 

None 
First Event 
Subsequent Event 

TOTAL 

Fire Occurrence by Power Unit Type 
TIFA 1988 

No Fire Fire Occurred 
FIRE OCCURRENCE 

Figure 3-18 

Straight 
Truck 

Number Percent 

1,321 85.72% 
71 4.61 
149 9.67 

1,541 100.0046 

Straight Another variable indi- 
cates whether a fire 
occurred in the vehicle 
during the accident. There 
was a fire in 3.5% of the 
straight trucks and 4.8% of 
the tractors involved in 
fatal accidents in 1988. 

Tractor 

Number Percent 

3,389 86.56% 
153 3.91 
373 9.53 

3,915 100.00% 

UMTRZ 

TOTAL 

Number Percent 

4,710 86.33% 
224 4.11 
522 9.57 

5,456 100.0096 
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TABLE 3-18 
Fire Occurrence by Power Unit Type 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

Fire 

No Fire 
Fire Occurred 

TOTAL 

Driver Characteristics 

Turning now to some variables that describe the drivers of the trucks involved in fatal 
accidents in 1988, the figure below depicts driver age distributions by power unit type. The 
distributions indicate younger ages for the straight truck drivers compared to the tractor 
drivers. For the known cases, over 56% of the straight truck drivers were 35 or younger, 
while 59% of the tractor drivers were over 35. 

Straight 
Truck 

Number Percent 

1,487 96.50'70 
54 3.50 

1,541 100.00'70 

Driver Age by Power Unit Type 
TIFA 1988 

21-25 36-45 56-65 
DRIVER AGE 

Tractor 

Number Percent 

3,729 95.25% 
186 4.75 

3,915 100.00% 

rn 
Straight 

Tractor 

TOTAL 

Number Percent 

5,216 95.60% 
240 4.40 

5,456 1OO.OWo 

Figure 3-19 

CNTS 



TABLE 3-19 
Age of Truck Driver by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Driver Age 

16-20 
21-25 
26-35 
3 M 5  
4 W 5  
56-65 
Over 65 
Unknown 

TOTAL 

For both the straight truck and tractor drivers, males were overwhelmingly represented 
among the fatal involvements. Only 1.4% of the drivers were female. 

TABLE 3-20 
Truck Driver Gender by Power Unit Type 

TIF'A 1988 

Straight 
Truck 

Number Percent 

7 7 5.00% 
245 15.90 
504 32.71 
301 19.53 
2 08 13.50 
118 7.66 
30 1.95 
58 3.76 

1,541 100.00% 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Tractor 

Number Percent 

33 0.84% 
33 1 8.45 

1,211 30.93 
1,073 27.41 
779 19.90 
390 9.96 
23 0.59 
75 1.92 

3,915 100.00% 

Driver 
Gender 

Male 
Female 
Unknown 

TOTAL 

The distributions for driver restraint use are presented on the next page. The categories 
for this variable are no restraint used; shoulder belt; lap belt only; lap and shoulder belt; 
restraint used, type unknown or other; and unknown if restraint was used. This last 
category accounts for 17% of the cases. It appears that a greater proportion of the involved 
tractor drivers were restrained, compared to the straight truck drivers. Nearly 43% of the 
tractor drivers were using some kind of restraint device, compared to only 27% of the 
straight truck drivers. Note that the unknown cases are included in Figure 3-21. 

TOTAL 

Number Percent 

110 2.02% 
576 10.56 

1,715 31.43 
1,374 25.18 
987 18.09 
508 9.31 
53 0.97 
133 2.44 

5,456 100.00% 

UMTRI 

Straight 
Truck 

Number Percent 

1,460 94.74% 
25 1.62 
56 3.63 

1,541 100.00% 

Tractor 

Number Percent 

3,789 96.78% 
52 1.33 
74 1.89 

3,915 100.00% 

TOTAL 

Number Percent 

5,249 96.21% 
7 7 1.41 
130 2.38 

5,456 100.00% 
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Driver Restraint Use by Power Unit Type 
TIFA 1988 

None Lap belt Unk type 
Shoulder Lap&Shoul. Unk if used 

RESTRAINT USE 
Figure 3-21 

TABLE 3-21 
Truck Driver Restraint Use by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Driver 
Restraint Use 

None used 
Shoulder belt 
Lap belt 
Lap and Shoulder 
Restraint used 
type unknown 

Unknown if used 

TOTAL 

On the following page are the distributions for driver alcohol use. Overall, drinking was 
reported for the driver of the truck in 4.2% of the involvements. This figure was 3.9% for 
drivers of tractors and 5.0% for straight truck drivers. 

CNTS 

TOTAL 

Number Percent 

2,438 44.68% 
3 0.05 

1,246 22.84 
367 6.73 

464 8.50 
938 17.19 

5,456 100.00% 

Straight 
Truck . 

Number Percent 

813 52.76% 
0 0.00 

223 14.47 
94 6.10 

98 6.36 
313 20.31 

1,Ml 100.0096 

Tractor 

Number Percent 

1,625 41.51% 
3 0.08 

1,023 26.13 
273 6.97 

366 9.35 
625 15.96 

3,915 100.0096 



Driver Alcohol Use by Power Unit Type 
TIFA 1988 

No drinking Drinking 
ALCOHOL USE 

Figure 3-22 

TABLE 9-23 
Truck Driver Alcohol Use bv Power Unit ' I b e  

Straight 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Alcohol Use 

No Drinking 
Drinking 

TOTAL 

The ejection variable Driver Ejection by Power Unit Type 
refers to the driver of the TIFA 1988 
truck being thrown from the 
cab during the course of the 2 
crash. Ejections are classi- 
fied by FARS as total and 
partial. In 1988, the truck 
driver was totally ejected in 's 
about 4.8% of the fatal 
involvements and partially 
ejected in 1.2%. Straight p, , 
truck drivers were slightly 
more likely to be ejected in ~ o t  ejected Partial ejection 
1988. Total ejection 

DRIVER EJECTION 

Figure 3-23 

Straight 

Tractor 

Straight 
Truck 

Number Percent 

1,464 95.00% 
77 5.00 

1,541 100.004b 

UMTRI 

Tractor 

Number Percent 

3,761 96.07% 
154 3.93 

3,915 100.004b 

TOTAI, 

Number Percent 

5,225 95.77% 
23 1 4.23 

5,456 100.00% 
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TABLE 3-23 
Truck Driver Ejection by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Driver 
Ejection 

Not Ejected 
Totally Ejected 
Partially Ejected 
Unknown 

TOTAL 

Driver Extrication by Power Unit Type 
TIFA 1988 

A V V  l I 

Not extricated Extricated 
DRIVER EXTRICATION 

Figure 3-24 

TOTAL 

Number Percent 

5,013 91.88% 
259 4.75 
63 1.15 

121 2.22 

5,456 100.009h 

Straight 
Truck 

Number Percent 

1,387 90.01% 
84 5.45 
13 0.84 
57 3.70 

1,541 100.00% 

The driver extrication 
variable refers to the use of 
equipment or other force to 
remove the driver from the 
truck. In other words, more 
than carrying or lifting was 
required to get the driver 
out of the wreckage. Extri- 
cation of the truck driver 
occurred in a very small 
proportion of the fatal in- 
volvements. In 1988 the 
frequency was similar for 
drivers of tractors and 
straight trucks. 

Tractor 

Number Percent 

3,626 92.62% 
175 4.47 
50 1.28 
64 1.63 

3,915 100.00% 

TABLE 3-24 
Truck Driver Extrication by Power Unit Type 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

CNTS 

Driver 
Extrication 

No Extrication 
Extrication 
Unknown 

TOTAL 

Straight 
Truck 

Number Percent 

1,431 92.86% 
46 2.99 
64 4.15 

1,541 100.W 

Tractor 

Number Percent 

3,711 94.7% 
129 3.30 
75 1.92 

3,915 100.00% 

TOTAL 

Number Percent 

5,142 94.24% 
175 3.21 
139 2.55 

5,456 100.00% 



TABLE b25 
Truck Driver Injury Severity by Power Unit Type 

TIFA 1988 

The injury severity Injury Severity b Power Unit Type 
distributions for the truck 
drivers are shown in this 

T I F ~  1988 

Straight 

Tractor 

60 
figure. "C", "B", and " A  
injuries correspond to 2 50- 
possible, nonincapacitating, 8 and incapacitating injuries, 340- 
respectively. FARS records 5 fatalities which occur up to ; 30- 
30 days after an accident. 

?A While all of the accidents 3 20- 
d considered here resulted in 

at least one fatality, the !ii lo- 
a truck driver was fatally 

injured in only 14.4% of the 01 
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NOTE: The 11 cases of unknown power unit type are excluded from this table. 

cases. While distributions Not injured B Fatal 
C A Unk severity are similar, straight truck DRIVER INJURY SEVERITY 

drivers had a slightly higher 
incidence of incapacitating Figure 3-25 
injuries, and drivers of 
tractors had a slightly 
higher proportion of fatalities. 

I n j v  Seventy 

Not injured 
C injury 
B injury 
A injury 
Fatal injury 
Injured, 

severity unknown 
Died prior 
ta accident 

Unknown if injured 

TOTAL 

The next variable, hours driven, is not a part of the FARS files but is included in the 
OMC reports and is part of the telephone interviews conducted by UMTRI. It records the 
number of hours that the truck driver had been driving at  the time of the accident since his 
last period of eight consecutive hours off duty. The "not applicable" level of this variable 
refers to accidents in which the truck was not in transport when the accident occurred, as in 
the case of a parked truck. In addition, OMC records anything over 12 hours as "not 
applicable". 

42 UMTRI 

Straight 
Truck 

Number Percent 

845 54.83% 
166 10.77 
147 9.54 
121 7.85 
198 12.85 

8 0.52 

1 0.06 
55 3.57 

1,541 100.00% 

Tractor 

Number Percent 

2,253 57.55% 
389 9.94 
358 9.14 
232 5.93 
588 15.02 

29 0.74 

0 0.00 
66 1.69 

3,915 100.00% 

TOTAL 

Number Percent 

3,098 56.78% 
555 10.17 
505 9.26 
353 6.47 
786 14.41 

37 0.68 

1 0.02 
121 2.22 

5,456 100.00% 
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Hours Driven by Power Unit Type Even though a large 
TIFA 1988 proportion of cases were 

11-1 coded unknown or not 
applicable for the hours 
driven variable, these cases 
have been removed from the 
distributions shown in the 
graph at  left so that 
straight trucks and tractors 
may be more easily 
compared. In general, the 
involved straight truck 
drivers had been driving for 
a shorter period of time 
prior to the crash than the 

2 4 6 8 10 16-23 
tractor drivers. Of the 

HOURS DRIVEN PRIOR TO CRASH known cases, 41% of the 

Figure 3-26 straight truck drivers had 
been driving for only an 

hour, compared to 23% of the tractor drivers. In contrast, only 4% of the straight truck 
drivers had been on duty for eight or more hours prior to the crash, compared to 11% of the 
tractor drivers. To a large extent, this probably reflects the differential reliance on straight 
trucks and tractors in short-haul versus long-haul operations. 

TABLE 3-26 
Hours Driven Prior to Crash 

by Power Unit Type 
TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

CNTS 

Hours Driven 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11-15 
16-23 
NIA 
Unknown 

TOTAL 

Straight 
Truck 

Number Percent 

478 31.02% 
169 10.97 
136 8.83 
129 8.37 
86 5.58 
99 6.42 
30 1.95 
30 1.95 
7 0.45 
1 0.06 
6 0.39 
0 0.00 
46 2.99 
324 21.03 

1,541 1OO.OWo 

Tractor 

Number Percent 

672 17.16% 
436 11.14 
355 9.07 
413 10.55 
290 7.41 
262 6.69 
171 4.37 
150 3.83 
102 2.61 
45 1.15 
26 0.66 
8 0.20 

246 6.28 
739 18.88 

3,915 1OO.OWo 

TOTAL 

Number Percent 

1,150 21.08% 
605 11.09 
491 9.00 
542 9.93 
376 6.89 
361 6.62 
201 3.68 
180 3.30 
109 2.00 
46 0.84 
32 0.59 
115 2.11 
185 3.39 

1,063 19.48 

5,456 600.00% 



The driver-related factors variable is coded by FARS from a list of nearly 100 
possibilities. The variable is coded based on information recorded in the narrative section of 
the accident report filed by the investigating officer, not on the basis of citations. Up to three 
possible contributing factors may be recorded for each driver, but the distributions here are 
based on the first factor coded for each case. The numerous levels of the FARS variable have 
been combined into general categories. Note that not all of the levels of this variable imply 
culpability on the part of the driver. Examples include the cases of obscured vision and 
swerving to avoid an object. 

The majority of straight truck and tractor drivers had no contributing factors recorded. 
Some of the more common factors that were coded were passinflane change violations 
(6.9%), speedingltailgating violations (6.8%), and right-of-wayltraffic control violations 
(6.2%). The straight truck and tractor distributions are fairly similar, and many of the 
observed differences are probably related to typical travel patterns. An example is the 
higher incidence of right-of-wayltraffic control violations among the drivers of straight 
trucks. 

Driver Factors by Power Unit Type 
TIFA 1988 

Straight 

Figure 3-27 

UMTRI 



Overview of TIFA 1988 

TABLE 3-27 
Truck Driver Related Factors by Power Unit Type 

TIFA 1988 

NOTE: Up to three factors reported for each case by FARS. This table based on 
first response for each case. The 11 cases of unknown power unit type are excluded 
from this table. 

Driver 
Factor 

None 
AsleepA11 
Drugs 
Inattentive 
Speed violations,/ 
tailgating 

Passingllane 
change violations 

Righbof-wayltraffic 
control violations 

Reckless driving 
Vision obscured 
Avoiding/swerving 
Other 
Unknown 

TOTAL 

Vehicle Characteristics 

This overview section of TIFA 1988 concludes with some additional comparisons of 
straight trucks and tractors, this time focusing on features of the trucks themselves. All of 
these variables are derived from telephone interviews and OMC reports, not from the FARS 
files. They are examples of the detailed information concerning large trucks that is 
contained in the TIFA files. 

Straight 
Tmck 

Number Percent 

857 55.61% 
19 1.23 
1 0.06 
53 3.44 

70 4.54 

115 7.46 

150 9.73 
45 2.92 
25 1.62 
34 2.21 
162 10.51 
10 0.65 

1,541 100.0096 

On the following page are the distributions by power unit type for carrier type of the 
involved trucks. Camer type is broken down into interstate and intrastate carriers and then 
further separated into private versus for-hire companies. Interstate for-hire are then divided 
into ICC-authorized camers-the common and contract carriers-and those hauling ICC- 
exempt commodities. There are also separate categories for government owned and daily 
rental trucks. 

CNTS 

Tractor 

Number Percent 

2,335 59.64% 
72 1.84 
4 0.10 

130 3.32 

302 7.71 

259 6.62 

188 4.80 
105 2.68 
67 1.71 
65 1.66 
357 9.12 
31 0.79 

3,915 100.00% 

2 

TOTAL 

Number Percent 

3,192 58.50% 
91 1.67 
5 0.09 

183 3.35 

372 6.82 

374 6.85 

338 6.20 
150 2.75 
92 1.69 
99 1.81 
519 9.51 
41 0.75 

5,456 1OO.OWo 



Trucks involved in 
fatal accidents in 1988 
showed great differ- 
ences in carrier type 
according to the type of 
power unit. Of the 
known cases of carrier 
type, 39.2% of the 
straight trucks fell into 
the intrastate private 
category, while 62.5% of 
the tractors were in the 
interstate authorized 
class. Almost 86% of 
the tractors were owned 
by interstate companies, 
compared to only 42% of 
the straight trucks. 
Over two-thirds of the 
straight trucks were 
operated by private 
carriers, compared to 
only 26% of the tractors. 

Carrier Type b Power Unit Type 
T ~ A  1988 

InkrIAuth. 1nkPriv. Gov't own& 
CARRIER TYPE 
Figure 3-28 

Straight 
I""1 
Tractor 

TABLE 3-28 
Carrier Type by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

46 UMTR I 

Carrier Type 

Interstate private 
Interstate authorized 
Interstate exempt 
Intrastate private 
Intrastate for hire 
Government owned 
Daily rental 
Unknown 

TOTAL 

Straight 
Truck 

Number Percent 

411 26.67% 
145 9.41 
30 1.95 
549 35.63 
123 7.98 
103 6.68 
39 2.53 
141 9.15 

1,541 100.00% 

Tractor 

Number Percent 

680 17.37% 
2,269 57.96 
168 4.29 
254 6.49 
245 6.26 
15 0.38 
0 0.00 

284 7.25 

3,915 100.00% 

TOTAL 

Number Percent 

1,091 20.00% 
2,414 44.24 
198 3.63 
803 14.72 
368 6.74 
118 2.16 
39 0.71 
425 7.79 

5,456 1OO.OWo 



Overview of TIFA 1988 

Trip Type b Power Unit Type 
T ~ A  A1988 

Over-the-mad hcal delivery 
TRIP TYPE 

Straight 

The trip type variable 
is split into over-the-road 
(one-way trip distance of at 
least 50 miles) versus local 
delivery (within a 50 mile 
radius of base). Again there 
is a tremendous difference 
between the straight trucks 
and tractors. The majority 
of the involved straight 
trucks were making local 
delivery trips at the time of 
the accident, while most of 
the tractors were involved 
in over-the-road operations. 

Figure 3-29 

TABLE 3-29 
Trip Type by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

The table and pie graphs on the following pages present the cargo type distributions for 
the involved trucks. Nearly 32% of the straight trucks and 28% of the tractors were empty at 
the time of the accident. The most common types of cargo hauled by the loaded straight 
trucks were solids in bulk (18.9% of all cases), general freight (11.3%), heavy machinery 
(5.3%), and liquids in bulk (3.2%). For tractors, the cargo type distribution included general 
freight (20.9%), solids in bulk (6.5%), refrigerated food (5.2%), and logs and lumber (5%). 

TOTAL 

Number Percent 

2,967 54.38% 
1,985 36.38 

504 9.24 

5,456 1OO.OWo 

CNTS 

Tractor 

Number Percent 

2,710 69.22% 
833 21.28 
372 9.50 

3,915 100.00% 

Trip Type 

Over-the-road 
Local delivery 
Unknown 

TOTAL 

Straight 
Truck 

. 
Number Percent 

257 16.68% 
1,152 74.76 

132 8.57 

1,541 1OO.OWo 



TABLE 3-30 
Type of Cargo by Power Unit Type 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Cargo Type 

General freight 
Household goods 
Metal 
Heavy machinery 
Motor vehicles 
Driveaway/towaway 
Gases in bulk 
Solids in bulk 
Liquids in bulk 
Explosives 
Logdumber 
Empty 
Refrigerated food 
Mobile home 
Farm products 
Other 
Unknown 

TOTAL 

Cargo Type for Straight Trucks 
TIFA 1988 

Farm prods. (4.1%) 

Gen. freight (12.0% 

Straight 
Truck 

Number Percent 

174 11.29% 
26 1.69 
12 0.78 
81 5.26 
7 0.45 
13 0.84 
11 0.71 
292 18.95 
50 3.24 
0 0.00 
26 1.69 
488 31.67 
48 3.11 
0 0.00 
60 3.89 
159 10.32 
94 6.10 

1,541 100.00% 

Figure 350a 

UMTRI 

Tractor 

Number Percent 

817 20.87% 
41 1.05 
196 5.01 
112 2.86 
37 0.95 
14 0.36 
13 0.33 
252 6.44 
173 4.42 
1 0.03 

196 5.01 
1,108 28.30 
202 5.16 
10 0.26 
172 4.39 
282 7.20 
289 7.38 

3,915 100.00% 

TOTAL 

Number Percent 

991 18.16% 
67 1.23 
208 3.81 
193 3.54 
44 0.81 
27 0.49 
24 0.44 
544 9.97 
223 4.09 

1 0.02 
222 4.07 

1,596 29.25 
250 4.58 
10 0.18 
232 4.25 
441 8.08 
383 7.02 

5,456 100.00% 



Overview of TIFA 1988 

Cargo Type for Tractors 
TIFA 1988 

Refrig. foods (5.6%) 

Gen. freight (22.5% 

Figure 3-30b 

Cab Style b Power Unit Type 
&A 1988 

Cab style is split into 
conventional cabs versus cabover 
engine and cab-forward cabs. Most of 
the straight trucks involved in fatal 
accidents in 1988 had conventional 
cabs. Tractors showed a slight 
decrease in the percentage of cabover 
engine cabs from 1987 (47.4%) to 1988 
(43.8%). 

Straight 

Conventional Cabover 
CAB STYLE 

Figure 3-31 

TABLE 3-31 
Cab Style by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

CNTS 

Cab Style 

Conventional 
CaboverICab-forward 
Unknown 

TOTAL 

Tractor 

Number Percent 

1,993 50.91% 
1,714 43.78 
208 5.31 

3,915 100.00% 

Straight 
Truck 

Number Percent 

1,281 83.13% 
235 15.25 
25 1.62 

1,541 100.00% 

TOTAL 

Number Percent 

3,274 60.01% 
1,949 35.72 
233 4.27 

5,456 100.00% 



The graph below depicts the number of trailers being hauled by the power unit at  the 
time of the accident. If the power unit was towing or piggybacking another vehicle, but not 
hauling any trailers, the number of trailers was coded as none. Not surprisingly, almost 90% 
of the straight trucks were not hauling a trailer, while nearly 88% of the tractors were 
hauling a single trailer. 

Number of Trailers by Power Unit Type 
TIFA 1988 

V '  

None One Two Three 
NUMBER OF TRAILERS 

I Tractor I 

Figure 3-32 

TABLE: 3-32 
Number of Trailers by Power Unit Type - - 

TIF'A 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this 
table. 

Number of 
Trailers 

No trailere 
One trailer 
Two trailers 
Three trailers 
Unknown 

TOTAL 

Straight 
Truck 

Number Percent 

1,379 89.49% 
144 9.34 

3 0.19 
0 0.00 

15 0.97 

1,541 100.00% 

Tractor 

Number Percent 

168 4.29% 
3,424 87.46 

230 5.87 
3 0.08 

90 2.30 

3,915 100.00% 

TOTAL 

Number Percent 

1,547 28.35% 
3,668 65.40 

233 4.27 
3 0.05 

105 1.92 

5,456 100.0Wo 



Overview of TIFA 1988 

The type of fuel used by each involved truck was coded as gasoline, diesel fuel, liquid 
petroleum gas, or all other types. Again there is a great difference according to power unit 
type. Over 96% of the involved tractors used diesel fuel, while the straight trucks were split 
between diesel and gasoline, 65% to 33% respectively. 

Fuel Type by Power Unit Type 
TIFA 1988 

100 

90 
Y Straight 

80 

1 70 * 
4 

g 60 
d 

50 
0 

40 
30 

Q) 
0 

20 
PI 

10 

0 
Gasoline Diesel LPG Other 

FUEL TYPE 

Figure 3-33 

TABLE 3-33 
Fuel Type by Power Unit Type 

TIFA 1988 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

Fuel Type 

Gasoline 
Diesel 
L. P. G. 
Other 
Unknown 

TOTAL 

The line graph on the next page depicts the number of fatal involvements in 1988 
according to the model year of the power unit. Tractors involved in fatal accidents were 
relatively newer than the straight trucks. Of the known cases, over 48% of the tractors were 
from model years 1984-1989, compared to 43% of the straight trucks. On the other hand, 

CNTS 5 1 

Straight 
Truck 

Number Percent 

5 02 32.58% 
1,004 65.15 

3 0.19 
11 0.71 
2 1 1.36 

1,541 10O.Wo 

Tractor 

Number Percent 

23 0.59% 
3,775 96.42 

0 0.00 
0 0.00 

117 2.99 

3,915 100.00% 

TOTAL 

Number Percent 

525 9.62% 
4,779 87.59 

3 0.05 
11 0.20 

138 2.53 

5,456 100.00% 



1988 TZFA 

almost 23% of the straight trucks dated from 1975 and earlier, as opposed to 11% of the 
tractors. This difference is probably related to the typically high annual mileage of tractors, 
relative to straight trucks, which limits their number of years of service. 

Power Unit Model Yr. by Power Unit Type 
TIFA 1988 

400 

350- Straight 

Tractor 

0 

Re-1971 1974 1978 1982 1986 1989 
1972 1976 1980 1984 1988 

MODEL YEAR 
Figure 344 

TABLE 3-34 
Model Year of Power Unit by Power Unit Type 

NOTE: The 11 cases of unknown power unit type are excluded from this table. 

UMTRI 

TOTAL 

Number Percent 

2 12 4.04% 
41 0.78 
75 1.43 
142 2.71 
165 3.15 
123 2.35 
109 2.08 
2 15 4.10 
295 5.63 
431 8.22 
309 5.89 
283 5.40 
244 4.65 
196 3.74 
492 9.38 
492 9.38 
531 10.13 
534 10.18 
39 1 7.46 
51 0.97 
125 2.38 

5,456 100.00% 

Model Year 

1947-1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
Unknown 

TOTAL 

Straight 
Truck 

Number Percent 

121 7.85% 
23 1.49 
33 2.14 
47 3.05 
64 4.15 
56 3.63 
44 2.86 
51 3.31 
79 5.13 
118 7.66 
74 4.80 
63 4.09 
66 4.28 
31 2.01 
123 7.98 
109 7.07 
173 11.23 
158 10.25 
89 5.78 
5 0.32 
14 0.91 

1,541 100.00% 

Tractor 

Number Percent 

91 2.32% 
18 0.46 
42 1.07 
95 2.43 
101 2.58 
67 1.71 
65 1.66 
164 4.19 
2 16 5.52 
3 13 7.99 
235 6.00 
220 5.62 
178 4.55 
166 4.21 
369 9.43 
383 9.78 
358 9.14 
376 9.60 
302 7.71 
46 1.17 
111 2.84 

3,915 100.0096 



FATAL ACCIDENT EXPERIENCE OF STRAIGHT TRUCES IN 1988 

Distributions are presented in this section that characterize fatal accident involvements 
of straight trucks in 1988. Most of the variables are presented according to the cargo body 
style of the trucks. Cargo body style is known for over 97% of the 1,541 straight trucks in 
the TIFA 1988 file. Of the known cases, 28% were dumps, 28% vans, 8% refuse, 9% flatbeds, 
and 6% tanks. The remaining straight trucks had some other type of cargo body style. Many 
of the variables discussed in this section concern specific physical characteristics of the 
trucks themselves. This type of information is not available in the FARS files. 

The section begins by characterizing the configuration of the straight trucks according 
to cargo body style, weight, number of axles, number of trailers, and type of cargo. Next are 
descriptions of the use of the trucks, in terms of carrier type, trip type, and road class. 
Following these are distributions pertaining to collision type, and the section concludes with 
information on the injury experience of the straight truck drivers. 

CNTS 



1988 TZFA 



Straight Trucks 

Configuration 

The graph a t  right 
illustrates the gross vehicle GVWR by Body St le 

weight rating (GVWR) 
f Straight Trucks Only--T FA 1988 

distributions for van, 
flatbed, tank, dump, and 7 
refuse straight trucks. The 
GVWR indicates what the 
truck would weigh if loaded .E; to its rated capacity. Of the fi 
known cases of GVWR, b Dump 
88.2% were class 6, 7, or 8. 
These classes correspond to Refuse 
weight ranges of 19,501- E 
26,000 lbs., 26,001-33,000 & 
lbs., and over 33,000 lbs. 
respectively. Tanks, 
dumps, and refuse trucks 3 4 5 6 7 8  

GVWR CLASS 
typically had GVWRs in 
classes 6 through 8. The Fig~re  4-1 

increase in class3 straight trucks from 45 in 1987 to 110 in 1988 can be partially explained 
by a corresponding increase in 1981 and later model year vehicles in the 1988 sample. These 
trucks have a GVWR code in their VIN, which allows the vehicles with a rating of over 
10,000 pounds to be accurately identified. The GVWR determinations were more difficult to 
make for older trucks, hence they were less frequently included in the study. 

TABLE 4-1 
GVWR by Body Style 
Straight Trucks Only 

TIFA 1988 

5 
16,001-19,500 

6 
19,501-26,000 

7 
26,00133,000 

8 
33,001+ 

Unknown 

TOTAL 

CNTS 

18 
4.30 

10 1 
24.11 

163 
38.90 

44 
10.50 

33 
7.88 

419 
100.00 

10 
7.04 

45 
31.69 

21 
14.79 

37 
26.06 

11 
7.75 

142 
100.00 

0 
0.00 

13 
14.94 

17 
19.54 

51 
58.62 

5 
5.75 

87 
100.00 

10 
2.35 

75 
17.65 

43 
10.12 

279 
65.65 

11 
2.59 

425 
100.00 

0 
0.00 

7 
5.60 

18 
14.40 

94 
75.20 

6 
4.80 

125 
100.00 

7 
2.27 

72 
23.30 

54 
17.48 

124 
40.13 

15 
4.85 

309 
100.00 

3 
8.82 

11 
32.35 

1 
2.94 

12 
35.29 

6 
17.65 

34 
100.00 

48 
3.11 

324 
21.03 

317 
20.57 

64 1 
41.60 

87 
5.65 

1,541 
100.00 



1988 TZFA 

TABLE 4-2 
Gross Vehicle Weight by Body Style 

Straight Trucks Only 
TIFA 1988 

NOTE: The figures in the left column indicate the low end of each gross weight range. 

Gross Weight 
(Frequencies 

and Col. Pcts.) 

< 20,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,OOOt 

Unknown 

TOTAL 

The table above presents the gross vehicle weight distributions for straight trucks in the 
1988 TIFA file according to cargo body style. Gross vehicle weight refers to the total weight 
of the configuration and its cargo a t  a particular time, in this case the time of the accident. 
Gross vehicle weight is unknown for 14% of the straight truck cases. For the known cases, 
73.3% were operating at a gross weight of under 30,000 pounds, and 83% had a gross weight 
of less than 40,000 pounds. Of course the gross vehicle weight varied according to the cargo 
body style. Less than 1% of the involved vans were at  a weight of at least 40,000 pounds, 
compared to 30.5% of the dumps. 

On the following page, the gross vehicle weights of the known cases are depicted in a 
cumulative frequency diagram based on percentages, In general, the lower the line on the 
graph, the heavier the typical gross weight for that cargo body style. For example, the graph 
indicates that 79% of the dumps, 81.3% of the tanks, and 99.7% of the vans were operating at 
a gross weight under 50,000 pounds. 

Van 

257 
61.34 

79 
18.85 

2 1 
5.01 

2 
0.48 

0 
0.00 

1 
0.24 

0 
0.00 

0 
0.00 

5 9 
14.08 

419 
100.00 

56 UMTRI 

Flatbed 

83 
58.45 

15 
10.56 

10 
7.04 

0 
0.00 

3 
2.11 

2 
1.41 

2 
1.41 

3 
2.11 

24 
16.90 

142 
100.00 

Tank 

22 
25.29 

30 
34.48 

10 
11.49 

3 
3.45 

4 
4.60 

1 
1.15 

3 
3.45 

7 
8.05 

7 
8.05 

87 
100.00 

TOTAL 

623 
40.43 

349 
22.65 

129 
8.37 

73 
4.74 

59 
3.83 

42 
2.73 

26 
1.69 

25 
1.62 

2 15 
13.95 

1,541 
100.00 

Dump 

118 
27.76 

136 
32.00 

19 
4.47 

38 
8.94 

25 
5.88 

27 
6.35 

18 
4.24 

12 
2.82 

32 
7.53 

425 
100.00 

Refuse 

10 
8.00 

21 
16.80 

33 
26.40 

17 
13.60 

17 
13.60 

2 
1.60 

0 
0.00 

0 
0.00 

25 
20.00 

125 
100.00 

Other 

132 
42.72 

67 
21.68 

35 
11.33 

13 
4.21 

10 
3.24 

9 
2.91 

3 
0.97 

3 
0.97 

37 
11.97 

309 
100.00 

Unknown 

1 
2.94 

1 
2.94 

1 
2.94 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

3 1 
91.18 

34 
100.00 



Straight Trucks 

Gross Vehicle Wei ht by Body St le 
Straight Trucks &I~~--TIFA 19& 

GROSS VEHICLE WEIGHT 
Figure 4-2 

Power Unit No. of 
The number of axles on 

Straight Trucks the power unit for the 1988 
TIFA straight trucks is 
directly related to the 
trucks' cargo body style. 
The highest percentage of 2- 
axle trucks was found 
among the vans, followed by 
flatbeds, tanks, dumps, and 
refuse trucks. The reverse 
order held for 3-axle trucks. 
Power units with 4 or more 
axles were relatively 
uncommon but comprised 
over 12% of the dumps and 

2 3 4+ 
smaller proportions of the 

NUMBER OF AXLES ON POWER UNIT tanks and refuse trucks. 

Figure 4-8 

CNTS 



TABLE 4-3 
Number of Axles on Power Unit by Body Style 

Straight Trucks Only 
TIFA 1988 

The table below attempts to characterize the configuration of the straight trucks in 
terms of number of units and number of axles on each unit. The rows of the table indicate 
the number of axles on the power unit, with possibilities of 2, 3, 4 or more, and unknown. 
The columns list frequencies for trucks without a trailer, with one trailer, two trailers, and 
for trucks when it was unknown if they where hauling a trailer. Subheadings of the trailer 
columns indicate the number of axles on the trailer. So, for example, the most common 
configuration among the 1,541 straight trucks was a 2-axle truck not hauling a trailer, with 
850 cases. Among the cases of trucks hauling a single trailer, the most common axle 
configuration was a &axle power unit and a 2-axle trailer, with 53 cases. The three cases of 
two-trailer trucks had 2 axles on each of the trailers. 

TABLE 4-4 
Number of Axles on Power Unit and Trailers 

Straight Trucks Only 
TIFA 1988 

Power Unit 
No. of Axles 
(Frequencies 

and Col. Pcts.) 

2 

3 

4-t 

Unknown 

TOTAL 

Refuse 

40 
32.00 

79 
63.20 

6 
4.80 

0 
0.00 

125 
100.00 

58 UMTRI 

Van 

377 
89.98 

41 
9.79 

0 
0.00 

1 
0.24 

419 
100.00 

Power Unit 
No. of Axles 

2 
3 
4+ 

Unknown 

TOTAL 

Other 

194 
62.78 

106 
34.30 

9 
2.91 

0 
0.00 

309 
100.00 

Flatbed 

105 
73.94 

36 
25.35 

0 
0.00 

1 
0.70 

142 
100.00 

Number of TrailersOTumber of Axles on Trailer 

Unknown 

12 
35.29 

10 
29.41 

0 
0.00 

12 
35.29 

34 
100.00 

No Trailer 

850 
461 
65 
3 

1,379 

TOTAL 

925 
60.03 

532 
34.52 

70 
4.54 

14 
0.91 

1,541 
100.00 

Tank 

40 
45.98 

44 
50.57 

3 
3.45 

0 
0.00 

87 
100.00 

Dump 

157 
36.94 

216 
50.82 

52 
12.24 

0 
0.00 

425 
100.00 

One Trailer Two Trailers 

23 

1 
2 
0 
0 

3 

1 

15 
2 

17 

Unknown if 
Trailer 

3 
1 
0 
11 

15 

2 

43 
53 

98 

TOTAL 

925 
532 
70 
14 

1,54 1 

Unk. 

3 
2 
0 
0 

5 

3 

10 
3 

0 2 3 0  
0 0 0 0  

16 

4t 

0 
8 

8 



Straight Trucks 

The table below presents the cargo type distributions of the straight trucks according to 
cargo body style. The proportion of the trucks that were empty at the time of the accident 
ranged from 20.5% of the vans to 44% of the dumps. 

TABLE 4 5  
Cargo Type by Body Style 

Straight Trucka Only 
TIFA 1988 

CNTS 59 

cargo 'bp 
(F'requenciee 

and Col. Pcts.) 

General freight 

Household goods 

Metal 

Heavy machinery 

Motor vehicles 

Driveawayftow 

Gases in bulk 

Solids in bulk 

Liquids in bulk 

Logdumber 

Empty 

Refrig. food 

Farm producta 

Other 

Unknown 

TOTAL 

Van 

155 
36.99 

26 
6.21 

4 
0.95 

8 
1.91 

0 
0.00 

0 
0.00 

0 
0.00 

8 
1.91 

0 
0.00 

1 
0.24 

86 
20.53 

48 
11.46 

10 
2.39 

54 
12.89 

19 
4.53 

419 
100.00 

Flatbed 

10 
7.04 

0 
0.00 

1 
0.70 

27 
19.01 

5 
3.52 

0 
0.00 

0 
0.00 

9 
6.34 

0 
0.00 

6 
4.23 

48 
33.80 

0 
0.00 

6 
4.23 

17 
11.97 

13 
9.15 

142 
100.00 

Unknown 

0 
0.00 

0 
0.00 

2 
5.88 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

1 
2.94 

0 
0.00 

0 
0.00 

2 
5.88 

29 
85.29 

34 
100.00 

Tank 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

11 
12.64 

1 
1.15 

48 
55.17 

0 
0.00 

23 
26.44 

0 
0.00 

0 
0.00 

1 
1.15 

3 
3.45 

87 
100.00 

TOTAL 

174 
11.29 

26 
1.69 

12 
0.78 

81 
5.26 

7 
0.45 

13 
0.84 

11 
0.71 

292 
18.95 

50 
3.24 

26 
1.69 

488 
31.67 

48 
3.11 

60 
3.89 

159 
10.32 

94 
6.10 

1,541 
100.00 

Dump 

1 
0.24 

0 
0.00 

1 
0.24 

26 
6.12 

0 
0.00 

0 
0.00 

0 
0.00 

151 
35.53 

0 
0.00 

8 
1.88 

187 
44.00 

0 
0.00 

20 
4.71 

19 
4.47 

12 
2.82 

425 
100.00 

Refuee 

0 
0.00 

0 
0.00 

1 
0.80 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

81 
64.80 

0 
0.00 

0 
0.00 

34 
27.20 

0 
0.00 

0 
0.00 

3 
2.40 

6 
4.80 

125 
100.00 

Other 

8 
2.59 

0 
0.00 

3 
0.97 

20 
6.47 

2 
0.65 

13 
4.21 

0 
0.00 

42 
13.59 

2 
0.65 

11 
3.56 

109 
35.28 

0 
0.00 

24 
7.77 

63 
20.39 

12 
3.88 

309 
100.00 





Straight Trucks 

Use 

Carrier type, which Carrier Type by Body Style 
was discussed earlier for Straight Trucks Only--TIFA 1988 
straight trucks versus 
tractors, is shown here 
straight trucks according to 0 
cargo body style. 
graph all interstate c 
and all intrastate carriers 
have been combined, but in 
the table below th 

[I 
Dump 

separated into private Refuse 

for-hire groups. 
surprisingly, the carrier 
type of the involved trucks 
varies according to the Intraetate Daily rental 

CARRIER W E  
cargo body style. The high- 
est proportion of interstate Figure 4-6 

carriers was found among the vans with 60% of the known cases. Vans also had the highest 
percentage of interstate authorized carriers at 20%. On the other hand, dumps were 
characterized by the highest proportion of intrastate carriers, with 61%, and refuse trucks by 
the highest percentage of intrastate private camers, with 54%. 

TABLE 4-6 
Carrier by Body Style 

Straight Trucks Only 
TIFA 1988 

CNTS 

Unknown 

TOTAL 

7.88 

29 
6.92 

419 
100.00 

0.70 

19 
13.38 

142 
100.00 

0.00 

1 
1.15 

87 
100.00 

0.47 

24 
5.66 

425 
100.00 

0.00 

13 
10.40 

125 
100.00 

0.97 

25 
8.09 

309 
100.00 

0.00 

30 
88.24 

34 
100.00 

2.53 

14 1 
9.15 

1,541 
100.00 



Trip Type by Body Style 
Straight Trucks Only--TIFA 1988 

Over-the-road Local delivery 
TRIP W E  

For all five kinds of 
cargo body styles con- 
sidered, the majority of 
involved straight trucks 
were conducting local de- 
livery trips at the time of 
the accident. Of the known 
cases, vans had the highest 
proportion making over-the- 
road trips (32%), followed by 
flatbeds (25%), tanks (IS%), 
dumps (9%), and refuse 
trucks (3%). 

Figure 4-7 

TABLE 4-7 
Trip Type by Body Style 

Trip Type 
(Frequencies 

and Col. Pcts.) 

Over-the-road 

Local delivery 

Unknown 

TOTAL 

Van 

124 
29.59 

258 
61.58 

37 
8.83 

419 
100.00 

TOTAL 

257 
16.68 

1,152 
74.76 

132 
8.57 

1,541 
100.00 

Flatbed 

3 0 
21.13 

92 
64.79 

20 
14.08 

142 
100.00 

Tank 

15 
17.24 

69 
79.31 

3 
3.45 

87 
100.00 

Dump 

35 
8.24 

368 
86.59 

22 
5.18 

425 
100.00 

Refuse 

3 
2.40 

114 
91.20 

8 
6.40 

125 
100.00 

Other 

48 
15.53 

246 
79.61 

15 
4.85 

309 
100.00 

Unknown 

2 
5.88 

5 
14.71 

2 7 
79.41 

34 
100.00 



Straight Trucks 

There is less variation 
among the different types of 
straight trucks for the class 
of road where the accident 
occurred. Overall, nearly 
51% of the straight truck 
involvements occurred on 
major arteries, and all five 
categories of cargo body 
styles had a substantial 
proportion of involvements 
on these roads. Only 14% of 
the overall involvements 
occurred on limited access 
roads, but the percentages 
for flatbeds, vans, and 
"others" were slightly 

Road Class b Bod Style 
Straight Trucks ~ ~ ~ v - - % I F A  1988 

60 
" " 

8 50 8 r"l 
8 
L 40 

Dump 
b m  a 
8 

Refuse 
h &' 10 

0 

Access Artery 
ROAD CLASS 

Figure 4-8 

higher. About one-third ofall the accidents took place on the "other" class of roads, but th 
category was under-represented among the vans. 

TABLE 4-8 
Road Class by Body Style 

Straight Trucks Only 
TIFA 1988 

CNTS 

Road Class 
(Frequencies 

and Col. Pcts.) 

Limited Access 

Major Artery 

Other 

Unknown 

TOTAL 

Van 

80 
19.09 

2 12 
50.60 

117 
27.92 

10 
2.39 

419 
100.00 

Flatbed 

22 
15.49 

64 
45.07 

52 
36.62 

4 
2.82 

142 
100.00 

Tank 

7 
8.05 

50 
57.47 

28 
32.18 

2 
2.30 

87 
100.00 

Dump 

34 
8.00 

233 
54.82 

152 
35.76 

6 
1.41 

425 
100.00 

Rehse 

15 
12.00 

61 
48.80 

48 
38.40 

1 
0.80 

125 
100.00 

Unknown 

9 
26.47 

11 
32.35 

14 
41.18 

0 
0.00 

34 
100.00 

Other 

48 
15.53 

154 
49.84 

102 
33.01 

5 
1.62 

309 
100.00 

TOTAL 

2 15 
13.95 

785 
50.94 

5 13 
33.29 

28 
1.82 

1,541 
100.00 



Accidents 

First Harmful Event by Bod Style 
Straight Truck. O ~ I ~ - - T I F ~  1988 

' ' ped/Bik= h e d  obj'. Other 
Moving veh. Noncoll. 

OTHER OBJECT INVOLVED IN  COLLISION 
Figure 4-9 

The graph on the left 
illustrates the distribution 
of the first harmful event in 
the accident for the 1988 
TIFA straight trucks by 
cargo body style. The 
distribution of this variable 
does not show much 
variation from one type of 
straight truck to the next. 
For all five cargo body 
styles, the first harmful 
event in the majority of 
cases was a collision with a 
motor vehicle in transport. 
Some of the differences 
among the different straight 
trucks include a higher 

proportion of pedestrian accidents among vans, and a higher incidence of non-collis~ons 
among refuse trucks. 

TABLE 4-9 
First Hannhrl Event by Body Style - - 

Straight ~ r u c ~ ~ n l ~  
TIFA 1988 

First Harmful 
Event 

(Frequencies 
and Col. Pcta.) 

Pedestrian 

Pedalcyclist 

Train 

Moving vehicle 

Parked vehicle 

Other non-fixed 
object 

Fixed object 

Non-collision 

TOTAL 

Van 

64 
15.27 

16 
3.82 

3 
0.72 

287 
68.50 ---- 

9 
2.15 

3 
0.72 

24 
5.73 

13 
3.10 

419 
100.00 

Flatbed 

5 
3.52 

4 
2.82 

2 
1.41 

105 
73.94 

1 
0.70 

0 
0.00 

11 
7.75 

14 
9.86 

142 
100.00 

Tank 

8 
9.20 

0 
0.00 

0 
0.00 

Dump 

34 
8.00 

2 
0.47 

11 
2.59 

Other 

31 
10.03 

4 
1.29 

1 
0.32 

Refwe 

12 
9.60 

2 
1.60 

0 
0.00 

64 
73.56 

18 
52.94 ----. 

1 
2.94 

0 
0.00 

6 
17.65 

2 
5.88 

34 
100.00 

0 
0.00 

0 
0.00 

6 
6.90 

9 
10.34 

87 
100.00 

1,098 
71.25 

21 
1.36 

11 
0.58 

107 
6.94 

98 
6.36 

1,541 
100.00 

Unknown 

5 
14.71 

2 
5.88 

0 
0.00 

TOTAL 

159 
10.32 

30 
1.95 

17 
1.10 

2 
0.47 

4 
0.94 

43 
10.12 

25 
5.88 

425 
100.00 

5 
4.00 

0 
0.00 

4 
3.20 

18 
14.40 

125 
100.00 

3 
0.97 

4 
1.29 

13 
4.21 

17 
5.50 

309 
100.00 



Straight Trucks 

Most hharmful event is 
a FARS variable that 

Most Harmful Event by Body Style 
S t r a t  Trucks Only--TIFA 1988 

categorizes the most severe 
event in the accident 

3 sequence for each vehicle. 8 
The graph on the right 1 illustrates the distribution 
of most harmful event for a 
the 1988 TIFA straight '8 
trucks by body style. " 8  comparing the most ?! harmful event to the first g harmful event, the primary 
difference is the higher 
incidence of non-collisions, Moving veh. Noncoll. 
such 88 rollovers, OTHER 0-T INVOLVED IN COLLISION 

Van l o  

1 Refuse 

explosions, and fires, among 
tanks and flatbeds. 

TABLE 4-10 
Most Harmful Event by Body Style 

Straight ~ r u c ~  only- 
TIFA 1988 

Most Harmful 
Event 

(Frequencies 
and Col. Pcts.) 

Pedestrian C Van Flatbed Tank Refuse 

11 
8.80 

1 Other 

10.68 

Unknown 

Pedalcyclist 

Moving vehicle 

Parked vehicle r 
Other non-hed 
object 

Fixed object F 
CNTS 65 



1988 TZFA 

The manner of collision 
distributions is shown in 
the graph a t  right for the 
1,098 straight truck involve- 
ments where the first harm- 
ful event was a collision 
with another motor vehicle. 
Overall, angle collisions 
were the most common type 
(43%), followed by head-ons 
(32%), rear-ends (19%), and 
sideswipes (5%). Most of 
the different cargo body 
styles had collision type 
distributions similar to the 
overall pattern. The major 
exceptions were the 

Manner of Collision by Body Style 
for Crashes with Another Motor Vehicle 

Straight Trucks Only--TIFA 1988 
1 

lm 
8 60 
L; 
340 

%, 1 .. 
t# 10 

0 
Rear-end Rear-rear SiUaarne 

Head+n Angle Siddopp. 
COLLISION TYPE 

Ezigure 4-11 

Van 

Refuse E 
overinvolvement of tanks (46.9%), and vans (37.6%) in head-on collisions, and of dumps 
(52.6%) in angle collisions. Tanks had the lowest percentage of rear-end collisions (4.7%). 

TABLE 411 
Manner of Collision by Body Style 

for Crashes with Another Motor Vehicle 
Straight Trucks Only 

TIFA 1988 

Manner of 
Collision 

(Frequencies 
and Col. Pcts.) 

Rear-end 

Head-on 

Rear-to-rear 

Angle 

Sideswipe, 
same dir. 

Sideswipe, 
opp. dir. 

Unknown 

TOTAL 

Van 

49 
17.07 

108 
37.63 

4 
1.39 

109 
37.98 

12 
4.18 

5 
1.74 

0 
0.00 

287 
100.00 

Flatbed 

33 
31.43 

24 
22.86 

1 
0.95 

43 
40.95 

4 
3.81 

0 
0.00 

0 
0.00 

105 
100.00 

TOTAL 

2 12 
19.31 

355 
32.33 

8 
0.73 

471 
42.90 

30 
2.73 

20 
1.82 

2 
0.18 

1,098 
100.00 

Tank 

3 
4.69 

30 
46.88 

0 
0.00 

25 
39.06 

1 
1.56 

5 
7.81 

0 
0.00 

64 
100.00 

Dump 

46 
15.13 

9 1 
29.93 

2 
0.66 

160 
52.63 

1 
0.33 

4 
1.32 

0 
0.00 

304 
100.00 

Other 

56 
23.73 

75 
31.78 

1 
0.42 

9 1 
38.56 

6 
2.54 

5 
2.12 

2 
0.85 

236 
100.00 

Refuse 

20 
23.81 

22 
26.19 

0 
0.00 

38 
45.24 

3 
3.57 

1 
1.19 

0 
0.00 

84 
100.00 

Unknown 

5 
27.78 

5 
27.78 

0 
0.00 

5 
27.78 

3 
16.67 

0 
0.00 

0 
0.00 

18 
100.00 



Straight Trucks 

Driver Injury 

The graph a t  right 
shows the distributions for 
the injury severity sus- 
tained by the straight truck 

Driver Injury Severit by Body Style 
Straight Trucks on&--TIFA 1988 

drivers. There is not a lot of 
variation among the differ- 
ent cargo body styles. One 
minor difference is the 
higher incidence of casual- 
ties among tank truck 
drivers46.3% of the 
known cases compared to 
the overall average of 
43.1%. The lowest 
proportion of fatalities 
occurred among refuse 
truck (8.6%) and van C A Unk severity 

DRIVER INJURY SEVERITY 
(10.1%) drivers. The overall 
incidence of fatalities 
among the straight truck 
drivers was 12.9%. 

Figure 4-12 

Dump 

Refuse 

TABLE 4-12 
Truck Driver Injury Severity by Body Style 

Straight Trucks Only 
TIFA 1988 

CNTS 6 7 

Injury 
Severity 

(Frequencies 
and Col. Pcts.) 

Not injured 

C injury, 
possible 

B injury, not 
incapacitating 

A injury, 
incapacitating 

Fatal injury 

Injured, 
severity unknown 

Died prior 
to accident 

Unknown if 
injured 

TOTAL 

TOTAL 

845 
54.83 

166 
10.77 

147 
9.54 

12 1 
7.85 

198 
12.85 

8 
0.52 

1 
0.06 

55 
3.57 

1,541 
100.00 

Flatbed 

72 
50.70 

2 1 
14.79 

10 
7.04 

7 
4.93 

25 
17.61 

0 
0.00 

0 
0.00 

7 
4.93 

142 
100,00 

Other 

166 
53.72 

42 
13.59 

22 
7.12 

22 
7.12 

35 
11.33 

2 
0.65 

0 
0.00 

20 
6.47 

309 
100.00 

Van 

229 
54.65 

46 
10.98 

50 
11.93 

46 
10.98 

42 
10.02 

1 
0.24 

0 
0.00 

5 
1.19 

419 
100.00 

Unknown 

21 
61.76 

2 
5.88 

2 
5.88 

2 
5.88 

2 
5.88 

0 
0.00 

0 
0.00 

5 
14.71 

34 
100.00 

Tank 

38 
43.68 

10 
11.49 

11 
12.64 

8 
9.20 

17 
19.54 

2 
2.30 

1 
1.15 

0 
0.00 

87 
100.00 

Dump 

236 
55.53 

39 
9.18 

44 
10.35 

28 
6.59 

67 
15.76 

2 
0.47 

0 
0.00 

9 
2.12 

425 
100.00 

R e b e  

83 
66.40 

6 
4.80 

8 
6.40 

8 
6.40 

10 
8.00 

1 
0.80 

0 
0.00 

9 
7.20 

125 
100.00 



Next, driver injury severity is considered for all TIFA 1988 straight trucks according to 
the principal point of impact on the truck. Table 413A below shows the frequencies for 
impact area versus injury severity, while Table 4-13B lists the percentage that each impact 
area comprised of each injury severity category. The front of the truck was the most common 
principal impact area (56%), followed by the rear (13%) and the right side (12%). Although 
non-collisions represented only 4.4% of all fatal involvements, they accounted for 22.2% of 
the cases in which the truck driver died. 

TABLE 413A 
Driver Injury Severity by Principal Impact Point 

for Straight Trucks--Frequencies 
TIFA 1988 

TABLE 413B 
Driver Iqjury Severity by Principal Impact Point 

Principal 
Impact Point 

Noncollision 
Right side 
Rear 
Left side 
Front 
TOP 
Undercarriage 
Underride 
Override 
Unknown 

TOTAL 

for Straight 'kucke-Col~~ercehtages  
TIFA 1988 

Driver Injury Severity 

t One case coded 'died prior to accident' in FARS has been excluded. 

Principal 
Impact Point 

Noncollision 
Right side 
Rear 
Left side 
Front 
TOP 
Undercar. 
Underride 
Override 
Unknown 

TOTAL 

TOTAL7 

67 
188 
196 
124 
841 
24 
68 
5 
26 
1 

1,540 

Not 
Injured 

15 
114 
131 
67 
443 
2 
54 
1 
18 
0 

845 

Driver Injury Severity 

C 

0 
25 
22 
14 
95 

3 

Not 
Injured 

1.78% 
13.49 
15.50 
7.93 

52.43 
0.24 
6.39 
0.12 
2.13 
0.00 

100.00% 

B 

3 
18 
2 
9 

107 
4 2 9  

6 
1 0 2  
2 0 0  
0 0 0  

166147 

C 

0.0096 
15.06 
13.25 
8.43 

57.23 
2.41 
1.81 
0.60 
1.20 
0.00 

100.00% 

A 

4 
11 
4 
6 
85 

0 

121 

B 

2.04% 
12.24 
1.36 
6.12 

72.79 
1.36 
4.08 
0.00 
0.00 
0.00 

100.0096 

A 

3.31% 
9.09 
3.31 
4.96 

70.25 
7.44 
0.00 
1.65 
0.00 
0.00 

100.0096 

Fatal 

44 
19 
8 
10 
100 
7 
3 
1 
5 
1 

198 

Fatal 

22.22% 
9.60 
4.04 
5.05 

50.51 
3.54 
1.52 
0.51 
2.53 
0.51 

100.00% 

Injured, 
severityunk 

1 
0 
1 
2 
4 
0 
0 
0 
0 
0 

8 

Injured, 
sev unk 

12.50% 
0.00 

12.50 
25.00 
50.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00% 

Unknown 
if injured 

0 
1 
28 
16 
7 
0 
2 
0 
1 
0 

55 

Unk if 
injured 

0.00% 
1.82 

50.91 
29.09 
12.73 
0.00 
3.64 
0.00 
1.82 
0.00 

100.00% 

TOTALt 

4.35% 
12.20 
12.72 
8.05 

54.61 
1.56 
4.41 
0.32 
1.69 
0.06 

100.009b 



Straight Trucks 

The stacked bar graph below represents the proportion that each injury severity level 
(excluding the unknown if injured and injured, severity unknown categories) comprised of 
each impact area Non-collisions were characterized by the highest proportion of driver 
fatalities, with 67%, and resulted in driver casualties in 77% of the cases. The category with 
the next highest percentage of truck driver casualties was front area impacts with 47%. 
Involvements in which the principal impact area was the rear of the truck were among the 
safest for the truck driver. The driver was uninjured in 78% of these cases. 

Driver Injury by Principal Impact Area 
Straight Trucks Only-TIFA 1988 

Fatal 
E S  
A 1njur-Y rn 
B Injury r--J 

Uninjured 

~oncollisbn Rear ' k o n t  ' -~ ~ ~ 

Right side Left side Other 
PRINCIPAL IMPACT AREA 

Figure 415 

In the final set of tabulations for straight trucks, levels of driver injury severity are 
compared across a variable that indicates whether or not the truck experienced a rollover or 
fire or whether the driver was ejected. This variable was based on the three FAR3 variables 
that record the occurrence of each of these events. Table 414A on the following page 
presents the frequencies of the driver injury severity variable versus the rolloverKre/ejection 
variable. Table 4-14B lists the percentages that the latter comprised of each of the injury 
severity categories. 

In 78% of the straight truck involvements, there was no rollover, fire, or ejection. In 9% 
of the cases, the truck experienced a rollover only, and in the remainder there was a fire, 
ejection, or some combination of all three. Among the accidents in which the truck driver 
died, only 29% did not include a rollover, fire, or ejection. In 26% of the truck driver fatals, 
there was a rollover and the driver was ejected; in 23% there was a rollover only; and in 13% 
there was an ejection only. At the other extreme, among the cases where the truck driver 
was not injured, there was no rollover, fire, or ejection in 96%. 

CNTS 



TABLE 4-14A 
Driver Isiury Severity by Rollover/Fire/Ejec tion 

TABLE 4-14B 
Driver Injury Severity by Rollover/Fire/Ejection 

Occurrence of 
Rollover/Fire/Ejection 

None 
Rollover only 
Fire only 
Ejection only 
RolloveriFire 
FirdEjection 
RolloveriEjection 
Rollover/Fire/Ejection 
Unknown 

TOTAL 

for straight ~ r u c ~ o l u m n  ~ercentages 
TIFA 1988 

Driver Injury Severity 

t One case coded "died prior to accident" in FARS has been excluded. 

Occurrence of 
Rollover/Fire/ 

Ejection 

None 
Rolloveronly 
Fire only 
Ejection only 
Rollover/Fire 
Firemjection 
Roll/Eject 
RolVFire/Eject 
Unknown 

TOTAL 

The figure on the following page displays the driver injury severity outcome for each of 
the categories of rollover/fire/ejection occurrence. When none of those events took place, the 
driver was uninjured 68% of the time. This was true of only 16% of the cases when a rollover 
only occurred, 34% when a fire only took place, and never when the driver was ejected. As 
one would expect, combinations of these events, although rare, proved especially hazardous 
to the driver. The two instances when all three events took place resulted in one driver 
fatality and one incapacitating injury. 

TOTALt 

1,196 
145 
35 
32 
13 
4 
59 
2 
54 

1,540 

Not 
Injured 

808 
23 
12 
0 

0 
0 
0 

845 

UMTRI 

Driver Injury Severity 

C 

145 
15 
4 

166 

Not 
Injured 

95.62% 
2.72 
1.42 
0.00 
0.12 
0.00 
0.00 
0.00 
0.12 

100.00% 

B 

110 
27 
3 

1 2 3 1  
0 0 1  

0 0 1  
1 0 2 0  

147 

C 

87.35% 
9.04 
2.41 
0.00 
1.20 
0.00 
0.00 
0.00 
0.00 

100.00% 

A 

67 
32 
6 

0 0 7 2 5  

0 2 6 5 1  

121 

B 

74.83% 
18.37 
2.04 
0.00 
2.04 
0.00 
1.36 
0.00 
1.36 

100.008 

Fatal 

57 
45 
10 

6 
3 

1 
0 

198 

A 

55.37% 
26.45 
4.96 
5.79 
0.83 
0.83 
4.96 
0.83 
0.00 

100.00% 

Injured, 
severity unk 

5 
3 
0 
0 
0 
0 
0 
0 
0 

8 

Unk if 
injured 

7.27% 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
92.73 

100.00% 

Unknown 
if injured 

4 
0 
0 
0 
0 
0 
0 
0 
51 

55 

Fatal 

28.79% 
22.73 
5.05 
12.63 
3.03 
1.52 
25.76 
0.51 
0.00 

100.00% 

TOTALt 

77.66% 
9.42 
2.27 
2.08 
0.84 
0.26 
3.83 
0.13 
3.51 

100.00% 

Injured, 
sev unk 

62.50% 
37.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00% 



Straight Trucks 

Driver Injury by Rollover/Fire/Ejection 
Straight Trucks Only--TIFA 1988 
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FATAL ACCIDENT EXPERIENCE OF TRACTOR COMBINATIONS IN 1988 

This section focuses exclusively on the fatal accident experience of tractor combinations 
in 1988. Bobtails, singles, and doubles are all included in this section. Most of the 
distributions are presented according to either the trailer body style or cab style of the 
trucks. As in the last section on straight trucks, many of the variables presented describe 
detailed physical information about the trucks that is not available in the FARS files. 

Since tractors were involved in almost 72% of the fatal large truck accidents in 1988, a 
greater number of variables are discussed for the tractors than was the case for the straight 
trucks. The configuration of the involved tractors is characterized according to cab style, 
trailer body style, number of trailers, weight, axle configuration, cargo type, and fuel type. 
Following that are descriptions of the use of the tractors, including carrier type, trip type, 
road class, land use, and light condition. Next is a series of collision type distributions, 
including the occurrence of rollovers and jackknifes according to gross combination weight. 
The final portion of the section concerns the injury experience of the tractor drivers. 
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Tractor Combinations 

Configuration 

Cab style is coded in Number of Trailers b Cab Style 
TIFA as either conventional Tractors only--TI&A 1988 
or caboverlcab-forward. The 1 

tractors involved in fatal Conv. 
accidents in 1988 were i conventional cabs in almost 

g M% of the cases in which 
A cab style was known. The % 

distributions for the number 
of trailers hauled by these # 
two cab styles are 
illustrated in the graph at 
right. The main difference 
is that doubles were more None One Two 

NUMBER OF TRAILERS 
likely to be hauled by 
cabover than conventional Figure 6-1 
cabs. 

TABLE 6-1 
Number of Trailers by Cab Style 

Tractore Only 
TIFA 1988 

First Trailer Body St le by Cab Style 
Tnctors o ~ ~ ~ - - & I F A  1988 

9 

Number of 
Trailers 

No trailers 
One trailer 
Two trailers 
Three trailers 
Unknown 

TOTAL 

Van ' ~ l n k '  ' NO trailer 
Flatbed Auto carrizmp Other 

TRAILER BODY STYLE 

6-2 

Conventional 

No. Pct. 

72 3.61% 
1,822 91.42 
97 4.87 
2 0.10 
0 0.00 

1,993 100.009b 

Conv. 

The graph at leR shows 
the distributions of the first 
trailer body style according 
to the cab style of the 
involved tractors. Of the 
known cases of trailer body 
style, 53% of the cabovers 
were hauling a van as the 
first trailer. This compares 
to only 37% of the 
conventional cabs. Cab- 
overs also were more likely 
to be hauling a flatbed 
trailer. Conventionals had 
higher proportions of tanks 
and dumps as the first 
trailer than did the 
cabovers. 

Cabover1 
Cab-forward 

No. Pct. 

87 5.08% 
1,505 87.81 
120 7.00 

1 0.06 
1 0.06 

1,714 100.00% 

CNTS 

Unknown 

No. Pct. 

9 4.33% 
97 46.63 
13 6.25 
0 0.00 
89 42.79 

208 100.00% 

TOTAL 

No. Pct. 

168 4.29% 
3,424 87.46 
230 5.87 
3 0.08 
90 2.30 

3,915 100.00% 



TABLE 6-2 
First Trailer Body Style by Cab Style 

Tractore Only 
TIFA 1988 

Table 5-2 above indicates the relative proportions of the different first trailer body styles 
for the TIFA 1988 tractors. If the cases are restricted to those where there was a first trailer 
and its body style was known, then 46.9% of the involved tractors were hauling a van as the 
first trailer, 21.9% a flatbed, 9.1% a tank, 1.5% an auto carrier, 6.7% a dump, and the 
remaining 14% were hauling some other type of trailer. Many of the distributions presented 
in the rest of this section are given according to the first trailer body style, using the 
categories of van, flatbed, tank, auto camer, and dump, so the proportion that each trailer 
type comprises out of the total should be kept in mind. 

First Trailer 
Body Style 

Van 
Flatbed 
Tank 
Auto camer 
Dump 
Other 
No first trailer 
Unknown 

TOTAL 

The graph at  right 
illustrates GVWR distribu- 
tions for the 1988 TIFA 
tractors. The GVWR per- 
tains to only the power unit, 
so in this case it indicates 
the rated weight capacity of 
the axles of the tractar 
itself. For the cases where 
GVWR was known, about 
94% of the tractors involved 
in fatal accidents in 1988 
were class 8 (over 33,000 
lbs.). An even higher 

GVWR by First Trailer Body Style 
Tractors Only--TIFA 1988 

Conventional 

No. Pct. 

729 36.58% 
353 17.71 
250 12.54 
45 2.26 

190 9.53 
320 16.06 
72 3.61 
34 1.71 

1,993 100.0096 

1 

Auto C 

proportion of tractors 3 4  7 

hauling flatbeds, tanks, or G V W  CLASS 

dumps as the first trailer Pioure6-8 

Cabover/ 
C ab-forward 

No. Pct. 

889 51.87% 
406 23.69 
66 3.85 
6 0.35 

48 2.80 
170 9.92 
87 5.08 
42 2.45 

1,714 100.0096 

were-class 8 vehicles. On the other hand, somewhat lower percentages of the vans (92%) and 
auto carriers (88%) were hauled by class 8 tractors. 

Unknown 

No. Pct. 

52 25.009b 
22 10.58 
7 3.37 
1 0.48 
2 0.96 
5 2.40 
9 4.33 

110 52.88 

208 100.0096 

TOTAL 

No. Pct. 

1,670 42.66% 
781 19.95 
323 8.25 
52 1.33 

240 6.13 
495 12.64 
168 4.29 
186 4.75 

3,915 100.00% 



Tractor Combinations 

TABLE 5-3 
GVWR by First Trailer Body Style 

Tractors Only 
TIFA 1888 

Table 54 on the following page shows the gross combination weight distributions of the 
involved tractors by first trailer body style. The gross combination weight refers to the total 
weight of the tractor, any trailers, and any cargo that was being hauled a t  the time of the 
accident. The GCW distributions show variation from one trailer body style to another. 
GCWs of at least 70,000 pounds represented 48% of tanks (of all known cases), 45% of 
flatbeds, 47% of dumps, 28% of vans, and just 8% of auto camers. 

Following the table is a cumulative frequency diagram (Figure 5-4) of GCW according to 
percentage of involvements. In general the lower lines represent trailer body styles with 
heavier gross combination weights. Thus auto caniers typically had the lowest GCWs and 
dumps and tanks the highest, with the other two trailer body styles intermediate. 
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1988 TZFA 

TABLE 6 4  
Gross Combination Weight by First Trailer Body Style 

Tractom Only 
TIFA 1988 

NOTE: The figures in the left column indicate the low end of each groee weight range. 

TOTAL 

GCW by First Trailer Body Style 
Tractors Only--TIFA 1988 

100- 

* 90- 
+a 

g so- 
a 

70- P 

<20K <40K <60K <80K 
<30K <5OK <70K 

GROSS COMBINATION WEIGHT 
Figure 5-4 

7.2 

1,670 
100.0 

..-.. 

Auto C 
-c- 

Dump 

9.99 

781 
100.00 

7.43 

323 
100.00 

3.85 

52 
100.00 

10.42 

240 
100.00 

9.09 

495 
100.00 

49.15 

354 
100.00 

11.98 

3,915 
100.00 



Tractor Combinations 

Power Unit No. of Axles by First Trailer Body Style 
Tractors Only--TIFA 1988 

Flat 

I2 I 

The graph at left 
depicts the number of axles 
on the tractor according to 
the first trailer body style. 
The vast majority of the five 
trailer body categories were 
hauled by 3-axle tractors. 
The highest percentage of 2- 
axle tractors was found 
among the van (15%) 
trailers. 

2 3 4+ 
NUMBER OF AXLES ON POWER UNIT 

Figure 5 8  

TABLE 5-5 
Number of Axles on Power Unit by First Trailer Body Style 

Tractors Only 
TIFA 1988 

The next table indicates the unit and axle configurations of the 1988 TIFA tractors 
according to cab style. The tractors are split into bobtails, singles, doubles, triples, and 
tractors hauling an unknown number of trailers. For the purposes of this table, "single" 
represents a tractor hauling one trailer, which is usually, but not always, a semitrailer. 
Similarly "double" indicates a tractor hauling two trailers, which are usually, but not always, 
a semitrailer and a full trailer, and "triple" indicates a tractor hauling three trailers, which 
are usually, but not always, a semitrailer and two full trailers. The table indicates the 
number of axles on the tractor and on each of the trailers (if any). The most common axle 

CNTS 79 

TOTAL 

506 
12.92 

32 
83.86 

13 
0.33 

113 
2.89 

3,915 
100.00 

Power Unit 
No. of Axles 
(Frequenciee 

and Col. Pcta.) 

2 

3 

4+ 

Unknown 

TOTAL 

Van 

253 
15.15 

1,409 
84.37 

4 
0.24 

4 
0.24 

1,670 
100.00 

Tank 

11 
3.41 

311 
96.28 

1 
0.31 

0 
0.00 

323 
100.00 

Flatbed 

8 1 
10.37 

691 
88.48 

6 
0.77 

3 
0.38 

781 
100.00 

Auto 
Canier 

6 
11.64 

46 
88.46 

0 
0.00 

0 
0.00 

52 
100.00 

Dump 

24 
10.00 

214 
89.17 

0 
0.00 

2 
0.83 

240 
100.00 

Other 

59 
11.92 

432 
87.27 

2 
0.40 

2 
0.40 

495 
100.00 

Unknowd 
No Trailer 

72 
20.34 

180 
50.85 

0 
0.00 

102 
28.81 

354 
100.00 



1988 TZFA 

configuration among both the conventional and cabover cab styles was a 3-axle tractor 
hauling a 2-axle trailer. Among the doubles, the 2/1/2 axle configuration was the most 
prevalent. In addition to these typical configurations, the table indicates that both singles 
and doubles were characterized by a wide variety of axle configurations. 

TABLE 64 
Axle Configuration by Cab Style 

Tractore Only 
TIFA 1988 

NOTE: Number of axles is given for each unit, e.g., 2f1.2 is a two-axle tractor hauling a oneaxle 
trailer followed by a two-axle trailer. 
* Includes 2,3/4+ and 4+/2,3,4+. 
** Includes 2/1/1,3; 212J3,4+; 3/1/3; 3/2/3,4+; 3/3/2,4+; and 3/4+/3. 
*** Includes 3/2/4+/4+; 3/212/1; 2fW2. 

Tractor Axle 
Config. Config. 

Bobtail 2 
3 

Single 2f1 
2f2 
2f3 
31 
3/2 
W3 

Other* 
Unknown 

Double 2fll2 
21212 
WlI2 
W212 

Other** 
Unknown 

Triple*** 

Unknown No. of Trailers 

TOTAL 

The table on the next page presents cargo type distributions by first trailer body style. 
Of all the cases of known cargo type, nearly 31% of the tractors, including the bobtails, were 
empty at the time of the accident. 

UMTRI 

Cab Style 

Conventional 

No. Pct. 

15 0.75% 
57 2.86 

48 2.41% 
113 5.67 
4 0.20 
3 0.15 

1,545 77.56 
61 3.06 
19 0.95 
29 1.46 

60 3.01% 
7 0.35 
5 0.25 
8 0.40 
10 0.50 
7 0.35 

2 0.109b 

0 0.00% 

1,993 100.00% 

Unknown 

No. Pct. 

2 0.96% 
7 3.35 

2 0.96% 
6 2.87 
1 0.48 
0 0.00 
78 37.32 
0 0.00 
0 0.00 
10 4.78 

9 4.31% 
0 0.00 
1 0.48 
0 0.00 
0 0.00 
3 1.44 

0 0.00% 

89 42.58% 

208 100.00% 

Cabovert 
Cab-forward 

No. Pct. 

15 0.88% 
72 4.20 

35 2.04% 
68 3.97 
7 0.41 
10 0.58 

1,324 77.25 
22 1.28 
7 0.41 
32 1.87 

67 3.91% 
7 0.41 
16 0.93 
7 0.41 
9 0.53 
14 0.82 

1 0.06% 

1 0.06% 

1,714 100.00% 

TOTAL 

No. Pct. 

32 0.82% 
136 3.47 

85 2.17% 
187 4.78 
12 0.31 
13 0.33 

2,947 75.27 
83 2.12 
26 0.66 
71 1.81 

136 3.47% 
14 0.36 
22 0.56 
15 0.38 
19 0.49 
24 0.61 

3 0.08% 

90 2.30% 

3,915 100.00% 



Tractor Combinations 

TABLE 6-7 
Cargo Type by h t  'hailer Body Style 

Tractors only 
TLFA 1888 
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cargo Type 
(Frequencies 

and Col. Pcte.) 

General freight 

Household goo& 

Metal 

Heavy machinery 

Motor vehicles 

Driveawayltow 

Gases in bulk 

Solids in bulk 

Liquids in bulk 

Exploeives 

Logdumber 

Empty 

Refrig. food 

Mobile home 

Farm products 

Other 

Unknown 

TOTAL 

No 
M e r  

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

14 
8.33 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

154 
91.67 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

168 
100.00 

Flatbed 

69 
8.83 

1 
0.13 

172 
22.02 

94 
12.04 

6 
0.77 

0 
0.00 

0 
0.00 

22 
2.82 

0 
0.00 

0 
0.00 

102 
13.06 

174 
22.28 

0 
0.00 

0 
0.00 

47 
6.02 

27 
3.46 

67 
8.58 

781 
100.00 

D u m p  

0 
0.00 

0 
0.00 

1 
0.42 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

121 
50.42 

0 
0.00 

0 
0.00 

0 
0.00 

87 
36.25 

0 
0.00 

0 
0.00 

14 
5.83 

13 
5.42 

4 
1.67 

240 
100.00 

Van 

731 
43.77 

40 
2.40 

14 
0.84 

11 
0.66 

0 
0.00 

0 
0.00 

0 
0.00 

22 
1.32 

0 
0.00 

0 
0.00 

8 
0.48 

370 
22.16 

202 
12.10 

0 
0.00 

38 
2.28 

55 
3.29 

179 
10.72 

1,670 
100.00 

Tank 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

13 
4.02 

0 
0.00 

173 
53.56 

1 
0.31 

0 
0.00 

123 
38.08 

0 
0.00 

0 
0.00 

0 
0.00 

13 
4.02 

0 
0.00 

323 
100.00 

Other 

8 
1.62 

0 
0.00 

9 
1.82 

7 
1.41 

0 
0.00 

0 
0.00 

0 
0.00 

85 
17.17 

0 
0.00 

0 
0.00 

86 
17.37 

169 
34.14 

0 
0.00 

10 
2.02 

70 
14.14 

13 
2.63 

38 
7.68 

495 
100.00 

Auto 
Carrier 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

31 
59.62 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

21 
40.38 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

52 
100.00 

Unknown 

9 
4.84 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

2 
1.08 

0 
0.00 

0 
0.00 

0 
0.00 

10 
5.38 

0 
0.00 

0 
0.00 

3 
1.61 

161 
86.56 

1 
0.54 

186 
100.00 

TOTAL 

817 
20.87 

41 
1.05 

196 
5.01 

112 
2.86 

37 
0.95 

14 
0.36 

13 
0.33 

252 
6.44 

173 
4.42 

1 
0.03 

196 
5.01 

1,108 
28.30 

202 
5.16 

10 
0.26 

172 
4.39 

282 
7.20 

289 
7.38 

3,915 
100.00 



As was the case for the straight trucks, some of the tractor trailer body styles are rather 
limited in the possible types of cargo they haul. Most of the tankers were carrying liquids or 
gases in bulk at the time of the accident, all of the auto carriers were hauling motor vehicles, 
and the dumps were usually carrying solids in bulk, or less frequently farm products. Vans 
and flatbeds, as illustrated in the pie graphs below, had a more varied range of cargo types. 

T!F= for Van Trailers 
IFA 1988 

Refrig. food (13.5%) 

Household goods (2.7%) 

General freight 

Figure 5-7a 

Cargo Type for Flatbed Trailers 
TIFA 1988 

Heavy machinery (13.2 

Farm products (6.6%) 

Solids in bulk (3.1%) 

Logdumber (14.3%9 

Figure 6-7% 
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Tractor Combinations 

The overwhelming majority of tractors involved in fatal accidents in 1988 used diesel 
fuel, as indicated in the table below. Gasoline tractors were more common among those with 
conventional, rather than cabover or cab-forward, cab styles. 

TABLE 5-8 
Fuel Type by Cab Style 

Tractors Only 
TIFA 1988 

Use 

Fuel 
'bpe 

Gasoline 
Diesel 
Unknown 

TOTAL 

Moving now to some of Carrier Type by 1st Trailer Body Style 
the variables that pertain to Tractors Only--TIFA 1988 
the use of the involved loo 

tractors, the graph at right 90 

shows the distributions of gi 80 

carrier type by first trailer f 70 
body style. Intrastate $ Bo 

private and for-hire have A M, 

been combined in the graph ' A U ~ O  c 
but are listed separately in $ 
the table on the next page. 8 
One notable difference 8 
among the five trailer body 

-- 

styles is in the proportion of " ' ~nter/priv& I&er/exe&t dov't owned ' 
intrastate ca&rs Of the 
known cases, 48% of the 
involved dumps were 

Interlauth. intrastate 
CARRIER TYPE 
Figure 5-9 

Conventional 
. 

No. Pct. 

22 1.10% 
1,969 98.80 

2 0.10 

1,993 100.00% 

intrastate camers, but this percentage was only 0-14% for each of the other four trailer body 
styles. Tanks had the highest proportion of interstate private carriers, with 29% of the 
known cases, while auto carriers had the highest proportion of interstate authorized carriers 
at  96%. 

Cabover1 
Cabforward 

No. Pct. 

1 0.06% 
1,713 99.94 

0 0.00 

1,714 100.00% 

Unknown 

No. Pct. 

0 0.00% 
93 44.71 

115 55.29 

208 100.00% 

CNTS 83 

TOTAL 

No. Pct. 

23 0.59% 
3,775 96.42 

117 2.99 

3,915 100.0Wo 



TABLE 5-9 
Carrier Type by First Trailer Body Style 

~ k t o r s  Only 
TIFA 1988 

Trip 2 e by First Trailer Body Style 
actors Only--TIFA 1988 

Over-the-mad Local delivery 
TRIP TYPE 

Figure 6-10 

Carrier Type 
(Frequencies 

and Col. Pcts.) 

Interstate 
private 

Interstate 
authorized 

Interstate 
exempt 

Intrastate 
private 

Intrastate 
for hire 

Government 
owned 

Unknown 

TOTAL 

Auto C 

Van 

3 10 
18.56 

1,203 
72.04 

56 
3.35 

34 
2.04 

20 
1.20 

0 
0.00 

47 
2.81 

1,670 
100.00 

Flatbed 

130 
16.65 

483 
61.84 

2 0 
2.56 

6 7 
8.58 

40 
5.12 

6 
0.77 

3 5 
4.48 

781 
100.00 

There is a close 
correspondence between the 
percentage of interstate 
authorized carriers from the 
last graph and the per- 
centage of over-the-road 
trips in the graph to the 
left. The trailer types with 
the highest proportion of 
interstate authorized car- 
riers had the highest 
proportion of trucks making 
over-the-road trips at  the 
time of the accident. Of the 
known cases, over 98% of 
the auto carriers were 
conducting over-the-road 

UMTRI 

Tank 

90 
27.86 

165 
51.08 

9 
2.79 

26 
8.05 

19 
5.88 

4 
1.24 

10 
3.10 

323 
100.00 

Auto 
Carrier 

2 
3.85 

50 
96.15 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

52 
100.00 

Other 

98 
19.80 

177 
35.76 

63 
12.73 

7 3 
14.75 

62 
12.53 

2 
0.40 

20 
4.04 

495 
100.00 

Dump 

35 
14.58 

71 
29.58 

10 
4.17 

41 
17.08 

65 
27.08 

0 
0.00 

18 
7.50 

240 
100.00 

Unknown/ 
No Trailer 

15 
4.24 

120 
33.90 

10 
2.82 

13 
3.67 

39 
11.02 

3 
0.85 

154 
43.50 

354 
100.00 

TOTAL 

680 
17.37 

2,269 
57.96 

168 
4.29 

254 
6.49 

245 
6.26 

15 
0.38 

284 
7.25 

3,915 
100.00 



Tractor Combinations 

trips, followed by vans (85.4%), flatbeds (82.4%), tanks (70.0%), and dumps (38.2%). This 
same order of trailer body styles was observed when calculating the proportions of interstate 
authorized carriers. Note also that dumps, which had by far the highest percentage of 
intrastate carriers, also had by far the highest percentage of trucks making local deliveries 
at  the time of the accident. 

TABLE 5-10 
Trip Type by First Trailer Body Style 

Tractors Only 
TIFA 1988 

For all trailer body Road Class by First Trailer Body Style 
styles, except auto carriers, Tractors Only--TIFA 1988 

the majority of tractor 70 

involvements took place on g so 
major arteries. The main 8 g 60 differences in the road class 
distributions among the 40 

different trailer body styles $ 

are in the proportions of # involvements that took , 20 
place on limited access 81 
versus "other" classes of P, 10 

roads. Over 48% of the auto 
carrier involvements 
occurred on limited access 

ROAD CLASS 
routes, followed by 41.5% of 
vans, 31% of flatbeds, 26% Figure 5-11 

of tanks, and 15% of dumps. A very nearly reverse order held for "other" road class 
involvements, with dumps having the highest proportion, followed by tanks, flatbeds, auto 
camers, and vans. In this as in other distributions, the percentages for auto carriers may 
be more affected by problems of sample size than the percentages for the other trailer types, 
since only 52 fatal accidents involving auto camers took place in 1988. 

Trip Type 
(Frequencies 

and Col. Pcts.) 

Over-the-road 

Local delivery 

Unknown 

TOTAL 

CNTS 85 

Van 

1,367 
81.86 

233 
13.95 

70 
4.19 

1,670 
100.00 

Flatbed 

589 
75.42 

126 
16.13 

66 
8.45 

781 
100.00 

Tank 

215 
66.56 

92 
28.48 

16 
4.95 

323 
100.00 

Auto 
Carrier 

5 1 
98.08 

1 
1.92 

0 
0.00 

52 
100.00 

Dump 

83 
34.58 

134 
55.83 

23 
9.58 

240 
100.00 

Other 

298 
60.20 

171 
34.55 

26 
5.25 

495 
100.00 

Unknown, 
No Trailer 

107 
30.23 

76 
21.47 

171 
48.31 

354 
100.00 

TOTAL 

2,710 
69.22 

833 
21.28 

3 72 
9.50 

3,915 
100.00 



TABLE 6-11 
Road Class by First Trailer Body Style 

Tractors Only 
TIFA 1988 

Land Use by First Trailer Body Style 
Tractors Only--TIFA 1988 

80 1 

Road Class 
(Frequencies 

and Col. Pcts.) 

Limited Access 

Major Artery 

Other 

Unknown 

TOTAL 

Urban Rural 
LAND USE 

Figure 6-13 

Van 

693 
41.50 

788 
47.19 

176 
10.54 

13 
0.78 

1,670 
100.00 

0 

Auto C 

The land use 
distributions are very stable 
from one trailer body style 
to another. For vans, 
flatbeds, tanks, and dumps, 
the proportion of involve- 
ments in urban areas 
ranged from 25% to 34%, 
while the proportion in 
rural areas varied from 65% 
to 75%. The split for auto 
carrier involvements, on the 
other hand, was 42% in 
urban and 58% in rural 
areas. 

Flatbed 

24 1 
30.86 

427 
54.67 

103 
13.19 

10 
1.28 

781 
100.00 

UMTRI 

Tank 

83 
25.70 

194 
60.06 

44, 
13.62 

2 
0.62 

323 
100.00 

TOTAL 

1,240 
31.67 

2,110 
53.90 

527 
13.46 

38 
0.97 

3,915 
100.00 

Auto 
Carrier 

25 
48.08 

21 
40.38 

6 
11.54 

0 
0.00 

52 
100.00 

Other 

82 
16.57 

332 
67.07 

73 
14.75 

8 
1.62 

495 
100.00 

Dump 

37 
15.42 

160 
66.67 

43 
17.92 

0 
0.00 

240 
100.00 

Unknown, 
No Trailer 

79 
22.32 

188 
53.11 

82 
23.16 

5 
1.41 

354 
100.00 



Tractor Combinations 

TABLE 6-12 
Land Use by First Trailer Body Style 

Tractors Only 
TEA 1988 

The light condition at  the time of the accident is indicated for the five different trailer 
body styles in the graph below. Dumps had the highest proportion of daylight involvements 
and the lowest proportion of involvements taking place in the dark. On the other hand, 
slightly under half of the van involvements occurred at  night as did 42% of the flatbed and 
tank and 40% of the auto camer involvements. The typical travel schedules of the different 
trailer types probably account in large part for the differences in light condition at  the time 
of the accident. 

Light Cond. by First Trailer Body Style 
Tractors Only--TIFA 1988 

Land Use 
(Frequencies 

and Col. Pcts.) 

Urban 

Rural 

Unknown 

TOTAL 

Day Dark Dawn~Dusk 
LIGHT CONDITION 

Figure 6-13 

Van 

567 
33.95 

1,088 
65.15 

15 
0.90 

1,670 
100.00 

CNTS 

Unkno wnl 
No Trailer 

118 
33.33 

232 
65.54 

4 
1.13 

354 
100.00 

Flatbed 

195 
24.97 

582 
74.52 

4 
0.51 

781 
100.00 

Auto 
Carrier 

22 
42.31 

30 
57.69 

0 
0.00 

52 
100.00 

i 

TOTAL 

1,166 
29.78 

2,720 
69.48 

29 
0.74 

3,915 
100.00 

Tank 

93 
28.79 

228 
70.59 

2 
0.62 

323 
100.00 

Dump 

62 
25.83 

178 
74.17 

0 
0.00 

240 
100.00 

Other 

109 
22.02 

382 
77.17 

4 
0.81 

495 
100.00 



1988 TZFA 

TABLE 6-18 
Light Condition by First Trailer Body Style 

Tractors Only 
TIFA 1988 

Accidents 

This subsection will 
discuss variables pertaining 
to the accidents in which 
the tractors were involved. 
The graph a t  right 
illustrates the distributions 
for the first harmful event 
in the accident according to 
first trailer body style. The 
distributions are relatively 
stable from one type of 
trailer to the next. The 
great majority of all the 
fatal accidents involved a 
collision with another motor 
vehicle in transport. This 
event ranged from 75% of 
the tank involvements to 
86% of the dump 

88 

Dump 

179 
74.58 

47 
19.58 

5 
2.08 

5 
2.08 

4 
1.67 

0 
0.00 

240 
100.00 

Light Condition 
(Frequencies 

and Col. Pcts.) 

Daylight 

Dark, 
not lighted 

Dark, 
but lighted 

Dawn 

Dusk 

Unknown 

TOTAL 

First H a d  Event by 1st Trailer Body Style 
Tractors Only--TIFA 1988 

Flatbed 

419 
53.65 

272 
34.83 

56 
7.17 

22 
2.82 

10 
1.28 

2 
0.26 

781 
100.00 

Van 

8 13 
48.68 

6 18 
37.01 

171 
10.24 

45 
2.69 

23 
1.38 

0 
0.00 

1,670 
100.00 

Movinn veh. Noncoll. 

Other 

305 
61.62 

125 
25.25 

38 
7.68 

2 1 
4.24 

6 
1.21 

0 
0.00 

495 
100.00 

FIRS? HARMFUL EVENT 

Tank 

166 
51.39 

107 
33.13 

30 
9.29 

12 
3.72 

6 
1.86 

2 
0.62 

323 
100.00 

Tank 

Unknown/ 
No Trailer 

203 
57.34 

100 
28.25 

36 
10.17 

10 
2.82 

5 
1.41 

0 
0.00 

354 
100.00 

Auto 
Carrier 

28 
53.85 

14 
26.92 

7 
13.46 

3 
5.77 

0 
0.00 

0 
0.00 

52 
100.00 

TOTAL 

2,113 
53.97 

1,283 
32.77 

343 
8.76 

118 
3.01 

54 
1.38 

4 
0.10 

3,915 
100.00 



Tractor Combinations 

involvements. Auto camers and vans experienced relatively more pedestrian involvements 
than the other trailer body styles, while auto camers and tanks had relatively higher 
percentages of collisions with fixed objects. 

TABLE 6-14 
First Harmful Event by First Trailer Body Style 

Tractorsonly 
TIFA 1988 

CNTS 

First Harmful 
Event 

(Frequencies 
and Col. Pcts.) 

Pedestrian 

Pedalcyclist 

Train 

Animal 

Moving vehicle 

Parked vehicle 

Other non-fixed 
object 

Fixed object 

Non-collision 

TOTAL 

Van 

142 
8.50 

15 
0.90 

5 
0.30 

2 
0.12 

1,288 
77.13 

21 
1.26 

19 
1.14 

130 
7.78 

48 
2.87 

1,670 
100.00 

Flatbed 

35 
4.48 

8 
1.02 

4 
0.51 

3 
0.38 

615 
78.75 

0 
0.00 

2 
0.26 

58 
7.43 

56 
7.17 

781 
100.00 

Tank 

12 
3.72 

4 
1.24 

9 
2.79 

1 
0.31 

241 
74.61 

1 
0.31 

2 
0.62 

29 
8.98 

24 
7.43 

323 
100.00 

Auto 
Carrier 

5 
9.62 

0 
0.00 

0 
0.00 

0 
0.00 

42 
80.77 

0 
0.00 

0 
0.00 

5 
9.62 

0 
0.00 

52 
100.00 

Dump 

10 
4.17 

2 
0.83 

0 
0.00 

0 
0.00 

206 
85.83 

1 
0.42 

1 
0.42 

8 
3.33 

12 
5.00 

240 
100.00 

Other 

24 
4.85 

4 
0.81 

6 
1.21 

0 
0.00 

392 
79.19 

3 
0.61 

9 
1.82 

3 1 
6.26 

26 
5.25 

495 
100.00 

Unknown/ 
No Trailer 

36 
10.17 

5 
1.41 

0 
0.00 

3 
0.85 

263 
74.29 

0 
0.00 

2 
0.56 

30 
8.47 

15 
4.24 

354 
100.00 

1 

TOTAL 

264 
6.74 

38 
0.97 

24 
0.61 

9 
0.23 

3,047 
77.83 

26 
0.66 

3 5 
0.89 

291 
7.43 

181 
4.62 

3,915 
100.00 



Most Harm€ul Event by 1st Trailer Body 
Tractors Only--TIFA 1988 

3 
d 

70 
Q) 3 60 
0 

,$ 50 
eel 
O 40 
& 
9 30 
A 
g 20 

a" 10 

0 
PedlBike Fixed obj. Other 

Moving veh. Non-coll. 
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Figure 5-15 

m 
Van 

Auto C 

The graph above illustrates the most harmful event for 1988 TIFA tractors by the first 
trailer body style. The major difference between the most harmful and the first harmful 
event for tractors is the increase in non-collisions (rollovers, explosions, and fires) as the 
most harmful event for tanks, flatbeds, and vans. The most harmful event in all of the auto 
carrier involvements was either collisions with another motor vehicle in transport (88.5%), or 
collisions with a pedestrian (11.5%). The data for this variable are presented in tabular 
format on the following page. 

UMTRI 



Tractor Combinations 

TABLE 5-15 
Most Harmful Event by First Trailer Body Style 

Tractors Only 
TIF'A 1988 

The graph and table on the following page illustrate the manner of collision for the 3,047 
tractors involved in fatal accidents with another motor vehicle. There is some variation 
among the different first trailer body styles. For example, flatbeds and vans experienced the 
highest proportion of rear-end collisions, dumps the highest percentage of head-ons, and 
tanks the highest percentage of angle collisions. Overall, angle collisions were the most 
common collision type, representing over 39% of all tractor involvements, followed by head- 
ons (26.8%) and rear-ends (26%). 

CNTS 9 1 

Most Harmful 
Event 

(Frequencies 
and Col. Pcts.) 

Pedestrian 

Pedalcyclist 

Train 

Animal 

Moving vehicle 

Parked vehicle 

Other non-fixed 
object 

Fixed object 

Non-collision 

TOTAL 

Van 

154 
9.22 

15 
0.90 

5 
0.30 

0 
0.00 

1,260 
75.45 

13 
0.78 

7 
0.42 

104 
6.23 

112 
6.71 

1,670 
100.00 

Auto 
Carrier 

6 
11.54 

0 
0.00 

0 
0.00 

0 
0.00 

46 
88.46 

0 
0.00 

0 
0.00 

0 
0.00 

0 
0.00 

52 
100.00 

Unknown, 
No Trailer 

38 
10.73 

5 
1.41 

0 
0.00 

1 
0.28 

260 
73.45 

0 
0.00 

2 
0.56 

23 
6.50 

25 
7.06 

354 
100.00 

TOTAL 

287 
7.33 

3 7 
0.95 

24 
0.61 

3 
0.08 

2,967 
75.79 

25 
0.64 

16 
0.41 

2 14 
5.47 

342 
8.74 

3,915 
100.00 

Flatbed 

38 
4.87 

7 
0.90 

4 
0.51 

2 
0.26 

594 
76.06 

2 
0.26 

2 
0.26 

40 
5.12 

92 
11.78 

781 
100.00 

Dump 

12 
5.00 

2 
0.83 

0 
0.00 

0 
0.00 

201 
83.75 

3 
1.25 

0 
0.00 

9 
3.75 

13 
5.42 

240 
100.00 

Tank 

12 
3.72 

4 
1.24 

9 
2.79 

0 
0.00 

232 
71.83 

4 
1.24 

0 
0.00 

17 
5.26 

45 
13.93 

323 
100.00 

Other 

27 
5.45 

4 
0.81 

6 
1.21 

0 
0.00 

374 
75.56 

3 
0.61 

5 
1.01 

2 1 
4.24 

55 
11.11 

495 
100.00 



1988 TZFA 

Manner of Collision by 1st Trailer Body Style 
for Crashes with Another Motor Vehicle 

Tractors Only--TIFA 1988 

Auto C 

- 
Headan Angle Sidelopp. 

Figure 5-16 

TABLE 5-16 
Manner of Collision by First Trailer Body Style 

for Crashes with Another Motor Vehicle 
Tractors Only-TIFA 1988 

Manner of 
Collision 

(Frequencies 
and Col. Pcts.) 

Rear-end 

Head-on 

Rear-brear 

Angle 

Sideswipe, 
same dir. 

Sideswipe, 
opp. dir. 

Unknown 

TOTAL 

Van 

371 
28.80 

358 
27.80 

2 
0.16 

447 
34.70 

55 
4.27 

46 
3.57 

9 
0.70 

1,288 
100.00 

TOTAL 

793 
26.03 

817 
26.81 

13 
0.43 

1,190 
39.05 

119 
3.91 

103 
3.38 

12 
0.39 

3,047 
100.00 

Flatbed 

183 
29.76 

133 
21.63 

2 
0.33 

245 
39.84 

32 
5.20 

19 
3.09 

1 
0.16 

615 
100.00 

Tank 

45 
18.67 

62 
25.73 

3 
1.24 

114 
47.30 

3 
1.24 

14 
5.81 

0 
0.00 

241 
100.00 

Dump 

35 
16.99 

62 
30.10 

2 
0.97 

94 
45.63 

9 
4.37 

4 
1.94 

0 
0.00 

206 
100.00 

Auto 
Carrier 

10 
23.81 

9 
21.43 

1 
2.38 

19 
45.24 

3 
7.14 

0 
0.00 

0 
0.00 

42 
100.00 

Other 

81 
20.66 

108 
27.55 

3 
0.77 

180 
45.92 

8 
2.04 

10 
2.55 

2 
0.51 

392 
100.00 

Unknown1 
No Trailer 

68 
25.86 

85 
32.32 

0 
0.00 

91 
34.60 

9 
3.42 

10 
3.80 

0 
0.00 

263 
100.00 
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TABLE 6-18 
Gross Combination Weight by Jackknife Occurrence 

NOTE: The figures in the left column indicate the low end of each gross weight range. 

Gross 
Weight 

< 20,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000+ 
Unknown 

TOTAL 

On this page are the distributions of jackknife occurrence according to gross 
combination weight. In general, jackknifes were more common as a subsequent event in the 
accident (5.4% of all tractor involvements) rather than the primary event (1.9%). The tractor 
combinations with a GCW of 20,000-49,999 pounds had a higher incidence of jackknifes than 
the heavier combinations. This is particularly true for subsequent-event jackknifes. Nearly 
11% of the tractors in the 20,000-29,999 pound group and 9% in the 30,000-39,999 group 
jackknifed as the subsequent event in the accident. This compares with 3.7% in the 70,000- 
79,999 pound group and 2.2% of the tractors in the 80,000+ pound category. These figures 
are consistent with the common belief that empty or lightly-loaded trailers are more likely to 
jackknife than heavier combinations. 

GCW by Jackknife Occurrence 
Tractors Only--TIFA 1988 

Not &/Unk 

Sub. event 

First event 

None 

<20K 30K 50K 70K 
20K 40K 60K 80K+ 

GROSS COMBINATION WEIGHT 

Jackknife Occurrence 

Figure 5-18 

CNTS 

TOTAL 
. 

No. Pct. 

146 100.00% 
613 100.00 
578 100.00 
252 100.00 
259 100.00 
369 100.00 
997 100.00 
232 100.00 
469 100.00 

3,915 100.00% 

None 

No. Pct. 

58 39.73% 
454 74.06 
476 82.35 
196 77.78 
231 89.19 
330 89.43 
899 90.17 
205 88.36 
349 74.41 

3,198 81.69% 

First Event 

No. Pd. 

0 0.00% 
17 2.77 
12 2.08 
10 3.97 
2 0.77 
5 1.36 
10 1.00 
6 2.59 
12 2.56 

74 1.89% 

Subsequent Event 

No. Pd. 

0 0.00% 
65 10.60 
51 8.82 
19 7.54 
9 3.47 
14 3.79 
37 3.71 
5 2.16 
13 2.77 

213 5.44% 

Not articulated/ 
Unknown 

No. Pct. 

88 60.27% 
77 12.56 
39 6.75 
27 10.71 
17 6.56 
20 5.42 
51 5.12 
16 6.90 
95 20.26 

430 10.98% 



TABLE: 5-18 
Gross Combination Weight by Jackknife Occurrence 

Tractors Only 
TIFA 1088 

NOTE: The figures in the left column indicate the low end of each gross weight range. 

Gross 
Weight 

< 20,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000+ 
Unknown 

TOTAL 

On this page are the distributions of jackknife occurrence according to gross 
combination weight. In general, jackknifes were more common as a subsequent event in the 
accident (5.4% of all tractor involvements) rather than the primary event (1.9%). The tractor 
combinations with a GCW of 20,000-49,999 pounds had a higher incidence of jackknifes than 
the heavier combinations. This is particularly true for subsequent-event jackknifes. Nearly 
11% of the tractors in the 20,000-29,999 pound group and 9% in the 30,000-39,999 group 
jackknifed as the subsequent event in the accident. This compares with 3.7% in the 70,000- 
79,999 pound group and 2.2% of the tractors in the 80,000+ pound category. These figures 
are consistent with the common belief that empty or lightly-loaded trailers are more likely to 
jackknife than heavier combinations. 

GCW by Jackknife Occurrence 
Tractors Only--TIFA 1988 

Jackknife Occurrence 

20K 40K 60K 80K+ 
GROSS COMBINATION WEIGHT 

None 

No. Pct. 

58 39.73% 
454 74.06 
476 82.35 
196 77.78 
231 89.19 
330 89.43 
899 90.17 
205 88.36 
349 74.41 

3,198 81.69% 

Figure 5-18 

Not altNnk 

Sub. event 

First event 

First Event 

No. Pd. 

0 0.00% 
17 2.77 
12 2.08 
10 3.97 
2 0.77 
5 1.36 
10 1.00 
6 2.59 
12 2.56 

74 1.89% 

Subsequent Event 

No. Pct. 

0 0.00% 
65 10.60 
51 8.82 
19 7.54 
9 3.47 
14 3.79 
37 3.71 
5 2.16 
13 2.77 

213 5.44% 

Not articulatedl 
Unknown 

No. Pct. 

88 60.27% 
77 12.56 
39 6.75 
27 10.71 
17 6.56 
20 5.42 
51 5.12 
16 6.90 
95 20.26 

430 10.98% 

TOTAL 
- 

No. Pct. 

146 100.00% 
613 100.00 
578 100.00 
252 100.00 
259 100.00 
369 100.00 
997 100.00 
232 100.00 
469 100.00 

3,915 100.00% 
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Driver Injury 

This section on tractor Driver Injury by 1st Trailer Body Style 
involvements concludes Tractors Only--TIFA 1988 
with several distributions 7 
concerning the injury 
experience of the truck g/ 
drivers. The graph at right 
shows injury severity g 
distributions according to $ 
first trailer body style. Auto Auto C 
carriers had the highest 
proportion of uninjured 8 Dump 
drivers, with 69% of the & 1 
known cases compared to 
the overall average of 
58.5%. Tank drivers C A Unk severity 

DRnTER INJURY SEVERITY 
experienced the lowest Figure 5-19 proportion of uninjured 
cases at  49.4% of the known cases, and the highest percentage of fatals with 21.1% 
compared to the overall average of 15%. In general, however, the injury severity 
distributions are similar among the different trailer body styles. 

TABLE 6-19 
Truck Driver Iqjury Severity by First Trailer Body Style 

TFactors Only 
TIFA 1988 

CNTS 95 

Injury 
Severity 

(Frequencies 
and Col. Pcts.) 

Not injured 

C injury, 
possible 

B iqjury, not 
incapacitating 

A injury, 
incapacitating 

Fatal injury 

Injured, 
severity unknown 

Unknown if 
injured 

TOTAL 

Van 

974 
58.32 

172 
10.30 

142 
8.50 

115 
6.89 

219 
13.11 

13 
0.78 

35 
2.10 

1,670 
100.00 

Flatbed 

455 
58.26 

79 
10.12 

59 
7.55 

41 
5.25 

133 
17.03 

6 
0.77 

8 
1.02 

781 
100.00 

Tank 

157 
48.61 

38 
11.76 

32 
9.91 

19 
5.88 

67 
20.74 

5 
1.55 

5 
1.55 

323 
100.00 

Dump 

136 
56.67 

22 
9.17 

31 
12.92 

13 
5.42 

28 
11.67 

4 
1.67 

6 
2.50 

240 
100.00 

Auto 
Camer 

36 
69.23 

9 
17.31 

4 
7.69 

2 
3.85 

1 
1.92 

0 
0.00 

0 
0.00 

52 
100.00 

Other 

291 
58.79 

42 
8.48 

54 
10.91 

24 
4.85 

78 
15.76 

0 
0.00 

6 
1.21 

495 
100.00 

UnW 
No Trail 

204 
57.63 

27 
7.63 

36 
10.17 

18 
5.08 

62 
17.51 

1 
0.28 

6 
1.69 

354 
100.00 

TOTAL 

2,253 
57.55 

389 
9.94 

358 
9.14 

232 
5.93 

5 88 
15.02 

2 9 
0.74 

66 
1.69 

3,915 
100.00 
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Driver lqjury Seven by Cab Style 
'hactorn Only-&A 1988 
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D m  INJURY SEVERlTY 
Figura 8-20 

Here the truck driver 
injury severity distributions are 
compared according to the cab 
style of the tractor. While the 
differences between the two 
distributions are not great, it 
appears that the drivers of 
cabovers experienced more 
severe injuries than the drivers 
of conventional cabs. The con- 
ventional cab drivers had 
higher proportions of no 
injuries, "C" (possible) , and "B" 
(non-incapacitating) injuries, 
while the cabover drivers had 
higher percentages of " A  
(incapacitating), and fatal 
injuries. 

TABLE 520 
Truck Driver Iqjury Severity by Cab Style 

Tractore Only 
TIFA 1988 

The two tables on the following page list the driver injury severity distributions 
according to the principal point of impact on the truck. In over half of the involvements, the 
principal point of impact was the front of the truck. For involvements that resulted in non- 
fatal injuries to the driver, the front of the truck was the principal point of impact in almost 
70% of the cases. Non-collisions accounted for 3.4% of all involvements but 19% of the 
involvements that were fatal to the truck driver. 

Injury 
Severity 

Not injured 
C injury 
B injury 
A injury 
Fatal injury 
Injured, 
severity unknown 

Unknown if injured 

TOTAL 

UMTRI 

Conventional 

No. Pct. 

1,209 60.66% 
215 10.79 
195 9.78 
91 4.57 
226 11.34 

16 0.80 
41 2.06 

1,993 100.0096 

Caboverl 
Cabforward 

No. Pct. 

922 53.7996 
156 9.10 
145 8.46 
130 7.58 
328 19.14 

12 0.70 
21 1.23 

1,714 100.0096 

Unknown 

No. Pct. 

122 58.65% 
18 8.65 
18 8.65 
11 5.29 
34 16.35 

1 0.48 
4 1.92 

208 100.0096 

TOTAL 

No. Pct. 

2,253 57.55% 
389 9.94 
358 9.14 
232 5.93 
588 15.02 

29 0.74 
66 1.69 

3,915 100.OWo 



Tractor Combinations 

TABLE &21A 
Driver Injury Severity by Principal Impact Point 

for Tracto~Frequencies 
TIF'A 1988 

TABLE &21B 
Driver Iqjury Severity by Principal Impact Point 

for TFactora-Co1um.n Percentages 
TIFA 1988 

Principal 
Impact Point 

Noncollision 
Right side 
Rear 
Left side 
Front 
TOP 
Undercarriage 
Undemde 
Ovemde 
Unknown 

TOTAL 

The stacked bar graph on the next page shows the truck driver injury severity 
distributions for each of six principal impact area categories. Collisions in which the left side 
or the rear of the truck was struck were the safest for the truck driver. The driver was 
uninjured in almost 80% of the known cases in these categories. On the other hand, 84% of 
the non-collisions resulted in the death of the driver, and the driver was uninjured in only 
9.7% of these cases. 

Driver Injury Severity 

Principal 
Impact Point 

Noncollision 
Right side 
Rear 
Left side 
Front 
TOP 
Undercar. 
Undemde 
Ovemde 
Unknown 

TOTAL 

CNTS 97 

Not 
Injured 

13 
237 
403 
307 

1,045 
2 

191 
23 
30 
2 

2,253 

Driver Injury Severity 

Unknown 
if injured 

0 
2 
29 
11 
16 
1 
7 
0 
0 
0 

66 

Not 
Injured 

0.58% 
10.52 
17.89 
13.63 
46.38 
0.09 
8.48 
1.02 
1.33 
0.09 

100.00% 

TOTAL 

134 
406 
546 
399 

2,088 
42 
2 15 
34 
49 
2 

3,915 

C 

4 
44 
49 
26 
248 

8 

2 

389 

A 

29 
16 
8 

170 
4 1 3 3 1  

1 

1 

232 

B 

3 
37 
31 
18 
260 

2 
4 5 2  

1 
0 0 0  

358 

C 

1.03% 
11.31 
12.60 
6.68 
63.75 
1.03 
2.06 
1.03 
0.5 1 
0.00 

100.009b 

A 

0.86% 
12.50 
6.90 
3.45 
73.28 
1.29 
0.43 
0.86 
0.43 
0.00 

100.0046 

B 

0.84% 
10.34 
8.66 
5.03 
72.63 
0.28 
0.56 
1.40 
0.28 
0.00 

100.0096 

Fatal 

2 1 1 2  
52 
17 
25 
330 

6 
0 
15 
0 

588 

Injured, 
severity unk 

0 
5 
1 
4 
19 
0 
0 
0 
0 
0 

29 

Fatal 

19.05% 
8.84 
2.89 
4.25 
56.12 
5.27 
1.02 
0.00 
2.55 
0.00 

100.0096 

TOTAL 

3.42% 
10.37 
13.95 
10.19 
53.33 
1.07 
5.49 
0.87 
1.25 
0.05 

100.00% 

Injured, 
sev unk 

0.00% 
17.24 
3.45 
13.79 
65.52 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00% 

Unk if 
injured 

0.00% 
3.03 
43.94 
16.67 
24.24 
1.52 
10.61 
0.00 
0.00 
0.00 

100.00% 



Driver Injury by Principal Impact Area 
Tractors Only--TIFA 1988 
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Figure 5-21 

Finally, driver injury severity is compared across the levels of the variable that indicate 
whether or not the truck experienced a rollover or fire or whether the driver was ejected. As 
Tables 5-22A and 5-22B indicate, about 80% of the involvements did not include any of these 
events. Rollovers alone occurred in 9.5% of the involvements but accounted for 11.7% of the 
cases of drivers with "B" injuries, 25.0% of those with " A  injuries, and 28.7% of those with 
fatal injuries. Ejections alone took place in 2.5% of the involvements but represented 13.4% 
of the cases in which the driver was killed. Only 2.6% of the involvements included both a 
rollover and the ejection of the driver, but 16.8% of the cases in which the driver was killed 
fell into this category. 

TABLE 5-22A 
Driver Iqjury Severity by Rollover/Fire@ection 

for Tractors--Frequencies 
TIFA 1988 

98 UMTRI 

Occurrence of 
Rollover/Fire/Ejection 

None 
Rollover only 
Fire only 
Ejection only 
Rollover/Fire 
FireIEjection 
Rollover/Ejection 
Rollover/Fire/Ejection 
Unknown 

TOTAL 

Driver Injury Severity 

Not 
Injured 

2,151 
57 
37 
3 
3 
0 
0 
0 
2 

2,253 

C 

334 
33 
14 
4 

389 

B 

280 
42 
23 
5 

0 0 0  

0 0 2  
0 0 1  

358 

Injured, 
severity unk 

22 
5 
2 
0 
0 
0 
0 
0 
0 

29 

A 

143 
58 
11 
10 

2 5 4 3 1  

2 3 3 9 9  

232 

Unknown 
if injured 

15 
0 
0 
0 
0 
0 
0 
0 
51 

66 

Fatal 

157 
169 
37 
79 

7 

8 
1 

588 

TOTAL 

3,102 
364 
124 
101 
45 
7 

107 
10 
55 

3,915 



Tractor Corn binations 

TABLE 5-22B 
Driver Injury Severity by Rollover/Fire/Ejection 

for Tractors-Column Percentame 

The figure below illustrates the driver injury severity distributions for each category of 
the rolloverffire/ejection variable. The driver was uninjured in 70% of the cases where none 
of these events took place. This compares to 30% of the cases when a fire alone occurred, 
15.9% of the cases when a rollover alone took place, and 3.0% of the cases when there was 
only an ejection. Combinations of these events generally proved more severe to the driver, 
not surprisingly. In 100% of the cases in which there was a fire and an ejection, and 92.5% of 
the cases in which there was a rollover and an ejection the crash resulted in the death of the 
driver. 

Occurrence of 
Rollover/Fird 

Ejection 

None 
Rollover only 
Fire only 
Ejection only 
Rollover/Fire 
FireJEjection 
RolVEject 
RolVFirelEject 
Unknown 

TOTAL 

Driver Injury by Rollover/Fire/Ejection 
Tractors Only--TIFA 1988 

Fatal 
m 
A Injury m 

Driver Injury Severity 

B Injury 

c Injury 
L-=l 

1 Uninj. I 

Not 
Injured 

95.47% 
2.53 
1.64 
0.13 
0.13 
0.00 
0.00 
0.00 
0.09 

100.00% 

Rollover Ejection Fire/Eject WF/E 
OCCURRENCE OF ROLLOVEFUF'IREIEJECTION 

Unkif 
injured 

22.73% 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
77.27 

100.00% 

Figure 5-22 

TOTAL 

79.51% 
9.54 
3.18 
2.46 
1.04 
0.40 
2.59 
0.21 
1.07 

100.00% 

C 

85.86% 
8.48 
3.60 
1.03 
0.51 
0.00 
0.51 
0.00 
0.00 

100.00% 

CNTS 

B 

78.21% 
11.73 
6.42 
1.40 
1.40 
0.00 
0.84 
0.00 
0.00 

100.00% 

A 

61.64% 
25.00 
4.74 
4.31 
1.72 
0.00 
1.29 
0.86 
0.43 

100.00% 

Fatal 

26.70% 
28.74 
6.29 
13.44 
5.27 
1.19 
16.84 
1.36 
0.17 

100.00% 

Injured, 
aevunk 

75.86% 
17.24 
6.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00% 
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1988 FATAL ACCIDENT -NCE OF SINGLES AND DOUBLES 

In this final section of the 1988 TIFA Factbook, a series of comparisons is made between 
singles and doubles. Throughout this section a single refers to a tractor hauling a 
semitrailer, and a double indicates a tractor hauling a semitrailer and a full trailer. In 1988 
there were 3,411 fatal accidents involving singles and 228 involving doubles. The maps 
illustrating the distributions of singles and doubles involvements across the country are 
repeated below. 

Previously in the Factbook, singles and doubles have been considered only as part of all 
tractor combinations in general. Because these two c o n k a t i o n s  account for a large share 
of the mileage accumulated by the trucking industry, and because of the sheer size of these 
vehicles, there is a great deal of interest in their accident experience. The purpose of this 
section then is to describe in more detail the singles and doubles that were involved in fatal 
accidents in 1988 and examine the similarities and differences between them. The 
distributions presented in this section concern variables relating to the physical 
characteristics and usage of the trucks. All of these variables have been discussed earlier in 
comparisons based on the power unit type of the involved vehicles. 

TrClGk Fatala by State 
s w m  Only 

Truck Fatala by State 

CNTS 





Singles versus Doubles 

Cab Style: Singles ve. Doubles 
TIFA 1988 

The first comparison 
between singles and doubles 
concerns the cab style of the 
involved trucks. The 
singles were more likely to 
have a conventional cab 
(55% of the known cases). 
Conversely, the ma,jority of 
the doubles were cabover 
engine cab styles (55% of 
known cases). Conventional 

CAB 

TABLE 6 1  
Cab Style: Singles vs. Doubles 

TIFA 1988 

Singles 
Cab Style 

Number Percent 

Doubles I 

Conventional 
CaboverICab-forward 
Unknown 

Cabover 
1 STYLE 

1,817 53.27% 
1,498 43.92 

96 2.81 

GVWR: Sin lea vs. Double8 The graph at lee shows TIA 1988 the distributions for the 
gross vehicle weight ratings 
of the involved singles and 
doubles. Again there is a 
difference in the distribu- 
tions. Almost 96% of the 
singles with a known 
GVWR were class 8 (over 
33,000 lbs.). Only 73% of 
the known cases of doubles 
were class 8. 

3-6 7 8 
GVWR 

CNTS 



TABLE 6-2 
GVWR: Singles va Doubles 

TIFA 1988 

Next are the distribu- Gross Weight: Singles vs. Doubles 
tions for gross combination TIFA 1988 
weight the  total combined 36 

weight of the tractor, f 30 Singlee 

traileds), and cargo at the [ 2. time of the accident. The 
graph at right indicates that 1 20 
the GCWs of the involved 'E; 15 
doubles were more evenly 
spread out over the I 10 

! spectrum than the GCWs of p, 6 

the singles. The GCW dis- 
tribution for singles is O <20K 30K 60K ,OK 

bimodal, presumably repre- 20K 40K 60K 80K+ 
GROSS COMBINATION WEIGHT 

GVWR Class 

3 
4 
6 
7 
8 

Unknown 

TOTAL 

senting empty and loaded 
vehicles. Nearly 19% of the FSgure 64 
known cases are included in the peak in the 20,000-29,999 pound weight range, while 
another 31% of the cases fall into a peak representing the 70,000-79,999 pound category. In 
contrast, only 8.4% of the involved doubles had a GCW of 20,000-29,999 pounds. There is a 
general rise in the percentage of doubles represented under each 10,000 pound increment of 
GCW. Most of the known cases (58%) fall into the three heaviest GCW categories, indicating 
weights of 60,000 pounds and above. 

104 UMTRI 

Singles 

Number Percent 

4 0.12% 
1 0.03 
16 0.47 
118 3.46 

3,213 94.20 
59 1.73 

3,411 100.00% 

Doubles 

Number Percent 

0 0.00% 
0 0.00 
1 0.44 
49 21.49 
133 58.33 
45 19.74 

228 100.00% 

TOTAL 

Number Percent 

4 0.11% 
1 0.03 
17 0.47 
167 4.59 

3,346 91.95 
104 2.86 

3,639 1OO.OWo 



Singles versus Doubles 

TABLE 64 
Gross Combination Weighk Singles vs. Doubles 

NOTE: The figures in the left column indicate the low end of each gross 
weight range. 

Gross Weight 

< 20,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000+ 
Unknown 

TOTAL 

This graph illustrates 
the distributions for the 

Power Unit No. of Axles: Singles vs. Doubles number of axles on the 
TIFA 1988 tractor for the involved 

singles and doubles. Not 

singles were hauled by 3- 
axle tractors, while the 
majority of the doubles were 
hauled by 2-axle tractors. 
As was noted earlier, the 
most common axle config- 
uration for singles was a 3- 
axle tractor hauling a 2-axle 

2 3 4 k  
trailer, while for doubles it 

NUMBER OF AXLES ON POWER UNIT was a 2-axle tractor, 
followed by a 1-axle 

Figure 84 semitrailer and a 2-axle full 
trailer. 

CNTS 

Singles 

Number Percent 

12 0.35% 
577 16.92 
552 16.18 
235 6.89 
239 7.01 
343 10.06 
960 28.14 
199 5.83 
294 8.62 

3,411 100.0096 

Doubles 

Number Percent 

0 0.001 
13 5.70 
17 7.46 
16 7.02 
19 8.33 
25 10.96 
34 14.91 
30 13.16 
74 32.46 

228 100.00% 

TOTAL 

Number Percent 

12 0.33% 
590 16.21 
569 15.64 
251 6.90 
258 7.09 
368 10.11 
994 27.32 
229 6.29 
368 10.11 

3,639 100.00% 



TABLE 6-4 
Power Unit Number of Axles: Singles vs. Doubles 

TIFA 1988 

Singles 

7 

TOTAL 

Number Percent 

460 12.64% 
3,142 86.34 

13 0.36 
24 0.66 

3,639 100.00% 

Power Unit 
No. ofAxles 

2 
3 
4+ 

Unknown 

TOTAL 

The main difference Cartier Type: Singles vs. Doubles 
between the carrier type TIFA 1988 

TABLE 6-5 
Carrier Qpe: Singles vs. Doubles 

TIFA 1988 

70- 
distributions for singles and 
doubles is the percentage of s so- 

8 interstate and intrastate 
50- 

carriers. Of the known - 
g c 40- cases of carrier type, 86.6% C( 

b of the involved singles and 
g50' 69.7% of the doubles were 3 
"' interstate carriers. Con- 

versely, 12.7% of the d lo- 
involved singles and 29.8% 

Singles 

Number Percent 

289 8.47% 
3,087 90.50 

12 0.35 
23 0.67 

3,411 100.00% 

.... !?7 ........ .:.:.:.: :.:,:.:, .,.. ........ ........ .... .,., .... :.:.:.j 
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.A,.. .:.:<, .... ........ .... .... .... ........ 

Doubles 

Number Percent 

171 75.00% 
55 24.12 
1 0.44 
1 0.44 

228 100.00% 

of the doubles were Ot Inter/priv Inter/exempt Intra/hire 

intrastate carriers. Interlauth Intra/priv Gov't owned 
CARRIER TYPE 

Figure 6-5 

Carrier Type 

Interstate private 
Interstate authorized 
Interstate exempt 
Intrastate private 
Intrastate for hire 
Government owned 
Unknown 

TOTAL 

UMTRI 

Singles 

Number Percent 

649 19.03% 
2,041 59.84 
150 4.40 
237 6.95 
178 5.22 
12 0.35 
144 4.22 

3,411 100.00% 

Doubles 

Number Percent 

15 6.58% 
113 49.56 
10 4.39 
6 2.63 
53 23.25 
1 0.44 
30 13.16 

228 100.00% 

TOTAL 

Number Percent 

642 18.35% 
1,984 56.72 
119 3.40 
266 7.60 
188 5.37 
12 0.34 
6 0.17 

3,498 100.00% 



Singles versus Doubles 

Trip Type: Singles ve. 
TIFA 1988 

Doublee 

Over-the-road Local delivery 
TRIP TYPE 

Singles 

In terms of the type of 
trip being conducted when 
the accident occurred, the 
majority of singles and 
doubles were making over- 
the-road trips. However, of 
the known cases, 83% of the 
doubles were conducting 
over-the-road trips, com- 
pared to only 77% of the 
singles. This probably 
reflects the tendency for 
doubles to be used even 
more than singles in long- 
haul operations. 

Figure 6 8  

TABLE 6 4  
Trip Singles VR Doubles 

Consistent with the 
differences in the trip type 
distributions are the 
differences in the road class 
distributions shown in the 
graph at right. Relatively 
more doubles involvements 
took place on limited access 
routes and fewer on major 
arteries compared to singles 
involvements. Of the 
known cases, 46% of the 
doubles accidents occurred 
on limited access roads and 
35% occurred on ma,jor 
arteries. The respective 
figures for singles were 36% 
and 51%. 

Road Claee: Singles vs. Doubles 
TIFA 1988 

TOTAL 

Number Percent 

2,614 71.83% 
766 21.05 
259 7.12 

3,639 100.00% 

Type 

Over-the-road 
Local delivery 
Unknown 

TOTAL 

Singles 

Doubles 

CNTS 

Singles 

Number Percent 

2,480 72.71% 
739 21.67 
192 5.63 

3,411 100.00% 

Doubles 

Number Percent 

134 58.77% 
27 11.84 
67 29.39 

228 100.00% 



TABLE 8 7  
Road Class: Singles vs. Doubles 

Road Class 
I Singles 1 Doubles I TOTAL I 
1 Number Percent 1 Number Percent 1 Number Percent 1 

Limited Access 
Major Artery 
Other 
Unknown 

Land Use: Singles ve. Doubles 
TIFA 1988 

Urban Rural 
LAND USE 

Singles The land use distri- 
butions, whether the 
accident took place in a 
rural or urban area, are 
very similar between singles 
and doubles. Considering 
all singles and doubles 
combined, 70% of the 
involvements occurred in 
rural areas and 30% in 
urban areas. 

Figure 6.8 

TABLE 6-8 
Land Use: Singles VR Doubles 

TIFA 1988 

108 UMTRI 

Land Use 

Urban 
Rur a1 
Unknown 

TOTAL 

Singles 

Number Percent 

1,013 29.70% 
2,376 69.66 

22 0.64 

3,411 100.0096 

Doubles 

Number Percent 

71 3 1.14% 
155 67.98 

2 0.88 

228 100.0096 

TOTAL 

Number Percent 

1,084 29.79% 
2,531 69.55 

24 0.66 

3,639 1 O O . W o  



Singles versus Doubles 

The final comparison Light Condition: Singlee ve. Doubles 
concerns the light condition TIFA 1988 
a t  the time of the accident. 
The main difference is the s Singlea 

higher incidence of night- 0 
Doubles 

time accidents and lower 
incidence of daytime in- 
volvements for doubles b 
compared to singles. Over 
54% of the singles involve- 
ments occurred during ,,, 
daylight, compared to 43% 
of the doubles involvements. Darknit ~ u s k  
On the other hand, 54% of Dark Dawn 

LIGHT CONDITION 
the doubles involvements 
took place a t  night, P'igure 8-0 
compared to 41% of the singles involvements. This probably reflects a greater proportion of 
nighttime travel for doubles compared to singles. 

TABLF: 8-B 
Light Condition: Singles vs. Doubles 

TIFA 1988 

CNTS 

Light 
Condition 

Daylight 
Dark, not lighted 
Dark, but lighted 
Dawn 
Dusk 
Unknown 

TOTAL 
L 

Singles 

Number Percent 

1,847 54.15% 
1,117 32.75 
290 8.50 
105 3.08 
48 1.41 
4 0.12 

3,411 100.00% 

Doubles 

Number Percent 

97 42.54% 
97 42.54 
26 11.40 
5 2.19 
3 1.32 
0 0.00 

228 100.00% 

TOTAL 

Number Percent 

1,944 53.42% 
1,214 33.36 
316 8.68 
110 3.02 
51 1.40 
4 0.11 

3,639 100.00% 
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INDEX 

Alcohol use 15,39,40 
Ambulances 3 
Angle collisions 33,34,66,89 
Arizona 17 
Auto carriers 75-79,81-92, 95 
Axles, axle configuration 53,55,57,58, 

73, 76,79, 80, 103, 105 
Bobtails 5-8, 10, 13, 19-21, 79,80, 97 
Buses 3 
Cabs 49, 73, 75, 76,80,83,95, 103 

Cabover engine 49,75,76,80,83,95, 
101 

Cab-forward 49,75,83, 103 
Conventional 49, 75, 76,80,83,95, 103 

California 17,18 
Cargo type 3,4,47-49,59,60,73,80-82 
Cargo weight 4,56,77, 104 
Carrier type 45,46,53,61,73,83-85,106 

Authorized 45,46,61,83-85, 106 
Exempt 45,46,61,83,84, 106 
Interstate 3,45,46,61,83-85,106 
Intrastate 45,46,61,83,84,85, 106 
Private 45,46,61,83,84, 106 

Collision type 15,33-35,64-66,73, 88-92 
Daily rental trucks 45,46,61, 83-84,106 
Dark, nighttime 1, 15,23-25,87,88, 109 
Dawn 1,24,25, 88 
Day, daytime 1, 15,23-25,87,88, 109 
Doubles 1,3,7,9, 11, 14, 17-21,73, 75, 

79,80,101,103-109 
Driver age 15,37,38 
Driver fatalities 1, 12-14,42, 67-71,95- 

99 
Driver injuries 15, 42,53,68-71,73,95-99 
Driveway 29,30 
Dumps 53, 55-67, 75-79,82-92 
Dusk 1,24,25,88 
Ejection 69-71, 97-99 
Explosion 65,90 
Extrication 4 1 
Farm products 48,49,59,60,81, 82 
FARS (Fatal Accident Reporting System) 

3-6,21,24,26,32,40,42,44,45, 53, 
65, 69, 73 

Fatal involvements 1,3, 7-9, 11-12, 15, 
17-53,55-71, 73, 75-99, 101-109 

Fatalities 1,7, 9-14,42,67,69-70 
Female 38 
Fire 5, 65,69-71,90,98-99 
Fire trucks 3 

First harmful event 32,33, 36,64-66,88, 
90, 92,93 

Fixed object 32,33,64, 88-91 
Flatbeds 53,55-67,75-79,81,82,84-92, 95 
Florida 18 
For-hire carriers 45,46, 61,83,84, 106 
Fuel 51,73,83 

Diesel 51,83 
Gasoline 51,83 
Liquid petroleum gas 51,83 

Full trailer 1,6, 7, 21, 79, 101, 105 
Gases in bulk 48,59,60,81, 82 
General freight 47,48-49,59-60,81, 82 
Government owned trucks 45,46,6 1,83, 

84,106 
Gross combination weight (GCW) 77, 78, 

93,94,104 
Gross vehicle weight 3, 56,57 
Gross vehicle weight rating (GVWR) 3, 

55, 76,77, 103, 104 
Head-on collisions 33-35,66, 91-92 
Heavy machinery 47,48,59,60,81,82 
Ice 1, 26 
Impact areas 68,69,96, 97 
Injury 3,32 

Incapacitating ("A) 42,67,68,69-71, 
95-99 

Nonincapacitating ("B") 42,67-71, 95- 
99 

Possible YC") 42, 67-71,95-99 
Interchange 29,30 
Intersection 29-31 
Interstate highway system 26-28 
Jackknife 93 
Junction 29,30 
Land use 24,27, 73, 86, 87, 108 
Light condition 24,25,73, 87,88, 109 
Limited access roads 1,26-29,63, 85, 86, 

107, 108 
Liquids in bulk 4749,59, 60,81,82 
Local delivery 47,62, 84,85, 107 
Long-haul 27,43,107 
Lumber 47-49,59, 60,81,82 
Major arteries 1,26-29,63, 85, 86, 107, 

108 
Male 38 
Michigan 17 
Model year 3, 51, 52 
NHTSA (National Highway Traffic Safety 

Administration) 3 

CNTS 



Non-collision 32,33,35,64-65,68-69,88, 
89,96-98 

OMC (Office of Motor Carriers) 3-5,42, 
45,66 

Over-the-road 47, 62,84,85, 107 
Parked truck 42 
Parked vehicle 33, 64,89 
Pedalcyclistmicyclist 32,33,35,64,88, 89 
Pedestrian 32,33,35, 64,88, 89 
Pennsylvania 18 
Pickup truck 3 
Piggyback 6, 50 
Property damage 3,32 
Rear-end collisions 33, 34,65,66,89-91 
Refrigerated food 47-49,59,60,81,82 
Refuse trucks 53,55-67 
Restraint use 15,38, 39 
Right-of-way violations 44 
Road surface condition 1,25,26 
Rollovers 32,36, 65,69-71,90, 93,98,99 
Rural areas 1, 15,24,28,29,86,87, 108 
Sampling in TIFA 5 
Semitrailer 1,5-8, 12, 13, 17,21, 79, 101, 

105 
Short-haul 43 
Sideswipe collisions 34, 66,92 
Singles 7, 11, 13, 17-21, 73, 79,80, 101- 

109 
Snow 1, 26 
Solids in bulk 47-49,59,60,81, 82 
Speed limit 31,32 
Speeding 44 
Straight trucks 1,6-8, 10, 12, 13, 15, 19, 

20-53,55-71, 73,82 
Striking vehicle 35 
Struck vehicle 35 
Tanks 53,55-67, 75-79, 81-92, 95 
Texas 18 
Towing 4, 6,48, 50,59,81 
Tractors 1, 5-15, 17-52, 73, 75-99, 101- 

107 
Traffic control 30, 31, 44 
Trip type 47, 53,62, 73,84,85, 105 
Triples 1,3,6 
Urban areas 1,5, 15,24,26,27-28,86,87, 

106 
Utility vehicles 3 
Vans (passenger) 3 
Vans (body style) 53,55-67, 75-79,81-92, 

95 
VIN (Vehicle Identification Number) 4, 55 

UMTRI 


