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SECTION 1 

INTRODUCTION 

This is the final report of an exploration of reported information about truck fires 
which occurred in U.S. f a d  accidents during calendar year 1982. In addition to the study 
of 1982 crashes, certain statistics regarding the incidence of truck fires and fuel leakage 
have been developed from computerized files a t  both the national and state levels. 

The purpose of this study has been to get a more definitive understanding of the 
frequency of truck fire in fatal traf'fic accidents, and of the causes and consequences of 
such fires. Such detail as ignition source, the type of material which burned, the frequency 
of fire-caused injuries, and accident configurations associated with such fires has been 
sought, and, in many cases, obtained. 

The relatively high incidence of fire and fuel leakage in diesel-powered road tractors 
has been noted in several summary statistical While fatal accidents are 
relatively rare events, and f i e  in connection with fatal accidents even rarer, the quantity 
of data now available in eight years of PARS indicates that fires are associated with 
tractor trailers involved in fatal accidents in more than 5% of the cases, compared with 
about 2.5% for passenger cars. Over the eight-year period from 1975 through 1982 there 
were 29,678 combination vehicles reported in U.S. fatal accidents; of these 1,543 (or about 
5%) sustained a fire. 

Truck damage is often severe when a fire occurs on the truck. Whether because of 
this or because of the fire, the chance of fatality to an occupant of the truck is much 
greater given a h e .  For the 1982 data, the average number of truck occupant fatalities 
for a truck involved in a fatal accident without a fire in the truck is 0.174, When the ntck 
sustains a fire, this value is 0.634. There is little difference in these figures for straight 
trucks and for combination vehicles. Among truck occupants who are fatally injured, 
approximately one of every six is in a truck which sustained a fire. 

Incidence of fires among large straight trucks has been less well documented, as 
many of the earlier studies concerned only combination (i.e., mostly tractor trailer) 
vehicles. In a review of data in the six-year (1975-1980) FARS fde, iwge straight trucks 
exhibit a fh incidence in fatal accidents on the order of 4%-some\t.hat higher than that of 
passenger cars, but lower than that of tractor trailers. The number of large straight 
trucks involved in fatal accidents each year is smaller than the number of combination 
vehicles, but, because of their higher (than passenger car) fire incidence, cases involving 
straight trucks will be reviewed in this report as well. 

10'Day, J.; F i s ,  L.D.; and Kaplan, RJ. Combination vehicles: Five year uccident 
experience. F i  report no. UM-HSRT-80-51. An. Arbor, The University of Michigan, 
Highway Safety Research Institute, July 1980. 

2~ondy, N.; and P q k a ,  S. An analysis of fatalities in anicadated trucks using 
automated accident data files. Accident Data Analysis of Vehicle Cmshworthiness: Ten 
Papen, pp. 16 1-208. NHTSA technical report DOT-HS-805-833. Washington, D.C.. 
National Highway Traffic Safety Administration, April 198 1. 



Fuel Leakage in Crashes 

Michigan is one of the few states (perhaps the only one) which routinely notes fuel 
leakage on the standard accident report form. Each reporting officer is asked to record (for 
each crash-involved vehicle) whether or not fuel leaked, or whether there was a fire. 

Table 1 derives from an analysis of the 1982 Michigan accident dnt;t3 Passenger 
cars are coded with fuel ledcage in accidents less than 1% of the h e ,  and with tites about 
0.3% of the time. Tractor-trailers, however, are coded with fuel leakage (no fire) in 6.58 
of their accident involvements, with another 0.7% having a fire (often accompanied by fuel 
leakage). The numbers in the cells are the numbers of such accidents in cdendar year 
1982-i.e., there were 326 tractor-uaiiers with fuel leakage (but no fire) in ~Mchigan in 
that pear. There were 36 crash fires of tractar trailers, and (not shown on the table) four 
of these were in fatal accidents. The overrepresentation of tractor trailers in b s  and fuel 
leakage (relati~e to cars) is statisticaily very si@cmt. 

The computexized data in Michigan do not provide any desail about the extent of 
spillage. Discussions with officers in the state suggest that this report is not made unless 
there is some fuel on the roadway. It seems clear, however, that large trucks have a 
much higher leakage rate than do passenger cars. 

TABLE 1 

F i e  and Fuel Leakage by Vehicle Type, Michigan, 1982 

I I I 1 Fuel Leak 1 Vehicle Tpp. 1 (No F i e )  / Fire j NO leak or fire I TOTAL 1 
Passenger Car 

Row% . . . . .  

Tractor-Trailer 
R o w % , . . . . .  

The Population Considered for this Study 

While the starting point to define the population for this study was the 1982 F . .  
record of large truck fatal fires, the additional data obtained during this program led to the 
dropping of a small number of cases which were in conflict with the FARS codes for vehicle 
type or fire. In the interviews conducted for development of the UMTRI w c k  file, one new 
truck fire case (not so reported in F.W) was discovered. This case has been added to the 

3 ~ c h i g a n  1982 Accident Data file as described in Codebooh 82-1 0. 



present data set. The resulting population is believed to be the census of tmcks and 
combination vehicles with a gross vehicle weight of more than 10,000 lbs. which had fires 
on or in those vehicles in fatal crashes during 1982. Table 2 displays this population by 
engine type (diesel-powered or not) and by whether or not there were fatal injuries 
incurred by occupants of the truck. 

TABLE 2 

Vehicle Types k d  Truck Occupant Fatabties 
Trucks with Fires: FARS 1982 

- - - - - - -- --- -- -- - - - - - - 1 One or More Fatalitg to Truck Occupants 
1 No. of Vehicles . . . . . . . . . . . . . . . . . .  I 93 1 No, of Fatalities . . . . . . . . . . . . . . .  . . I  105 
I I 

i 1 Diesel-Powered 
1 Condition, 1 Truck/Tractor 

Non-Diesel-Powered I 
I Truck'Tractor 60th 

Report Organization and Purpose 

/ No Fatality to Truck Occupants I I 

The purpose of this study has been to get a more complete understanding of the 
causes and consequences of crash-related fires involving large trucks, with an ultimate goal 
of identifying ways to reduce the incidence or severity of such fires. Data sources used are 
more completely described in Section 2 of this reporc, but include both state and federal 
accident fdes in addition to the newly generated interview infomation. 

I . No. of Vehicles . . . . . . . . . . . . . . . . . .  68 23 

Section 2 of this report presents a discussion of the various data sources empioyed in 
this study. Section 3 concerns the methodology of the study. The principal results are 
presented in Section 4. And Section 5 presents conclusions and recommendations. 

9 1 

Appendices -4 through G contain supporting material. 

I 

1 TOTAC i I 
; No. of Vehicles . . . . . . . . . . . . . . . . . .  1 161 1 53 1 214 
I No. of Fatalities . . . . . . . . . . . . . . . . .  j 105 1 33 131 1 
I f 





SECTION 2 

DATA SOURCES 

Accident Data 

Data for this study have come from mgny sources. The National Highway Traffic 
Safety Administration's Fatal Accident Reporting System PARS) provides a census of 
fatal accidents in the US., and this is the starting point for most of the work done in the 
present study. Analyses of the F A R s ~ ~ ~ ~ ~  data covering the period 1975 through 1982 
provide some general statistics regarding truck fires, but the FARS data alone lack detail 
important to the present study. The 1982 FARS data were subset to identify fires 
involving large trucks, and these have been supplemented by the BMCS data (for those 
cases which were reported there) and by new data acquired by interview of owners, 
operators, police officers, firemen, and towing agencies. New data elements acquired by 
reading copies of the original police accident reports, from interviews with the various 
persons who were a t  the scene and others, were entered in the fonn shoun m Appendix E. 
This form was subsequently used in conjunction with FARS to generate the accident 
computer file. 

As a result of cross-checking the interview and BMCS data against FARS data, 
some discrepancies were discovered. Of an original 228 cases identified in FARS as large 
(i.e., > 10,000 Ib. GVW) bucks with fires, 14 cases were subsequently determined either 
to not be trucks or to have had no fire on the truck. These cases have been deleted from 
the working file, but would still appear in a simple listing of F.4RS cases. In a previous 
study of 1980 data, a small number of truck fires were identified (in the UMTRI followup) 
which were not so noted in the FARS data. The UhlTEU 1982 file7 is not quite complete 
at  the time of this writing, but one additional case has been discovered and included in this 
analysis. The deleted cases are described briefiy in Appendix C. 

As may be seen in the univariate distributions of the combined file (see Appendix GI, 
there are still a number of variables for which data are incomplete. For the most pan, 
such factual infonnation as driver age, sex, make and model of truck, etc. is rather 
complete and dependable. Information on engine make came partly &om interpretation of 
VIN's and partly from interviews with ownersidrivers, and is not quire complete. Some 

4 ~ A R S  1975-1980 Version Jul1282, reformatted into the UMTRI ADAAS data 
system. 

~FARS 1981 Version Jd1282, reformatted into the UMTRI ADAAS data system. 

6 ~ A R ~  1982 Version Jun2283, reformatted into the UXZTRI ADAAS data system. 

S ~ h e  MVh24-supported Truck Project a t  UMTN merges the information from the 
BMCS MCS-50-T form. and conducts interviews to collect the MCS-50-T data elements 
when no BMCS accident report is matched with the F.4RS report. Thus the UhIl'FU truck 
project produces a data file called TNck Involvement in Fatal Accidents (TIFA) with both 
the F.% and BXlCS data elements for all trucks with gross vehicle weight ratings greater 
than 10.000 lbs. involved in fatal accidents in the U.S. The fire file contains many of 
these same variables, but was deveioped separately. Some racios have been computed 
from a comparison between these two files. 



information in the combined file is based on opinions furnished by persons interviewed. 
Determination that the cause of fatal injuxa, was b e  alone might be based on a report 
from an observer who saw the deceased alive in the fire, or on an autopsy. Such 
designations shouid be considered reasonable but not always conclusive. 

The process of acquiring the data sometimes required written requests eo 
respondents. As of the time of writing this report, some replies are still trickling in. 
Among other things, this may make a few of the tabular presentations in this report 
slightly inconsistent. It is our intent to continue to update the file in the future as new 
information becomes available. An example of such a change might be a change of engine 
make from "unknown" to some particular vaiue. 

Fuel Temperature and flash Point Data 

Data regarding diesel fuel Aash point were provided by the U.S. Motor Vehide 
Manufacturers Association, which has sponsored periodic surveys and chemical mdysis of 
various properties of diesel fuel taken from tanks in service stations. H particular, these 
data have been used to characterize the flash point distributions of fuel in the supply 
system i~ various parts of the U.S. 

Fuel temperature has been measured in m c k  fuel tanks in connection with 
California truck inspection lanes. The state of California has established a number of 
facilities for weighing and inspecting heavy trucks traveling in the state.  Typically those 
trucks selected for mechulicd inspection are detained for 20 minutes or more, and we 
were able to measure the temperature of fuel in the tanks of a sample of trucks stopped 
for inspection. This activitg resulted in a file of data including vehicle make, engine make, 
and fuel temperature. In the last of three days of such measurement, s d I  samples of 
fuel were drawn from the truck tanks for subsequent flash point analysis. 

Exposure Data 

anhe KL, Polk truck registration files held by the Transportation Systems Center 
provided some information on the numbers of trucks in the US. population as of July 1, 
1982 (the year of the accident data analyzed), and of the distribution of engine makes by 
truck manufacturer. Most of the engine make detail was derived from VIN number 
decoding, and this is rather incomplete for oMer vehicles. The more recent pears' data are 
used in this study to pursue a hypothesis relating to engine make. 

Computerized Data Files 

New data files which are available as a result of this study include: 

(1) Combined FARS/BMCS/Fire Interview data file, consisting of 214 sases. A 
codebook describing the full data set as well as the diesel and non-diesel 
subsets is attached as Appendix G. 

(2) Truck fuel temperature survey data, currently maintained in a MIDAS file on 
the University of Michigan computer. The codebook and a set of one-way 
distributions for selected variables in this frle are attached as Appendix A. 



SECTION 3 

METHODOLOGY 

Accident File Construction and Analysis Methods 

The principal analyses in this study were performed with data from a set of 
carefully reviewed case histories of large truck fires in fatal accidents during caiendsr year 
1982. The cases were initially identified by their presence in the Fatal Accident Reporting 
System (FARS) files for that year, and they were then supplemented by information from 
other sources which have been described in the previous section of this report. 

The truck accident data were placed in a single truck-centered Be, i.e., with one 
entry for each truck uyhich sustained a fire. This file contains four major sub-sections- 
three from FARS (the accident, vehicle, and driversccupant) and one resulting from the 
case reviews accompiished during this study. A codebook for this file (Appendix G) 
contains three one-way tabulations of the data: the first for all cases, the second for diesel- 
powered trucks, and the third for all other (mostly gasoline-powered) trucks. 

The 1982 truck accident data file is currently maintained as an OSIRIS file, 
although it may be transformed easily into a form suitable for use in most statistical 
analysis packages. 

Backing up the computer file is a set of folders containing documents used in the file 
development. These include copies of the original poiice report of the accident, a copy of 
the BMCS report where available, a copy of the interviewer's record of telephone and mail 
contacts and a coding sheet from which the "be" portion of the cornpurer file has been 
prepared. Sample copies of these forms are attached as Appendix E. This hard copy file 
will be retained at  the University of Michigan, but will be made available for further study 
as needed. 

.Wysis  methods included tabulation of all and parts of the data in a variety of 
ways. Two-way tables of variables of interest have been prepared for diesel-powered 
tractors and for other types of trucks. Comparisons of mean values of interval variables 
(e.g., fuel tanks size, temperature) have been made over a variety of control variables. 

Many of the variables used in the accident data file are transcribed directly from the 
FARS, and the definitions associated with these may be found in FARS documentation. 
Variables numbered from 800 onward in the file have generally been created from the 
interview data. Appendix B provides brief descriptions of the coding conventions adopted 
for these variables. 

Of particular interest is a set of variables describing the sequence of events 
associated with each accident. Most computer files describing such events are limited to 
coding the "most severe" or "htsccuning" event. In this file Variables 857 through 866 
code the lst, 2nd ... 5th harmful event (in order of occurrence), and the "other vehicle" 
associated with each of these (where applicable); Variables 915 through 919 describe the 
"manner of coilision" for these same harxnful events. Variable 867 gives the number of 
the event which was considered to be the most harmful. 

This detail is not easily displayed in two-wag table form, but can be listed for 
specific subsets of cases, and scanned for patterns. 



Fuel Survey File Construction and Analysis Methods -. 
The fuel survey raw data were described in Section 2 of this report. k: building the 

find iiie of data for analysis, cenain derived variables were created, specifically to permit 
display of the temperature differential between two fuel tanks, identifleation of the side of 
the wanner tank, differences between ambient and fuel temperatures, etc. 

All of these data were placed in a MZDAS file on the 'ITM computer for further 
analysis, although these data also would k easily transformed for analysis using other 
statistical packages. Obsemed Fuel tank temperature distributions and means may be 
compuhd and displayed with respect to engine make, vehicle manufacturer, etc. One-way 
distributions for categorical variables in this file are shown in Appendix A. 

The flash point data, derived from testing the fuel samples collected in the third day 
of observation in Caiifornia, was based on only 30 samples and has been handled entirely 
by hand. It will also be discused in Section 4. 



SECTION 4 

RESULTS 

In this section some descriptive statistics of the 1982 truck fatal accident fires are 
presented. The results of the California fuel temperature and flash point measurements 
are discussed. Analyses based on both the accident data and the fuel survey are then 
presented. 

As an initial step in this study, the FARS data covering the period 1975-1982 were 
reviewed regarding the incidence of truck fires. The results of this work were published in 
a paper given at the 1984 American Association for Automotive Medicine meeting, and 
that paper is reproduced as Appendix D of this report. Briefly, the information presented 
in that paper supported a finding of an earlier reports that the incidence of truck fbes 
was correlated with factors relating to higher ambient temperatures. Figure 1 shows the 
proportion of fatal-accidentinvolved tractar*trailers which were reported with fires over 
the eight-year period, aggregated over each month, with a strong peaking in the summer 
period, 

As shown in Appendix D, this same proportion is highest in the southwest part of 
the US., also supporting the idea of a relationship with ambient temperature. Much of 
the analysis presented here seeks to further illuminate this relationship. 

Some Characteristics of the Trucks and the 
Accidents in this Data Set 

The dictionary/codebook of the accident iile in -4ppendix G displays the one-way 
distributions for most variables, and further presents these in two subsets-diesel-powered 
vehicles and non-diesel powered vehicles. Only a few of the variables will be reviewed 
here, and the reader is referred to the Appendix for further detail. 

A number of characteristics of the trucks involved in these accidents are shown in 
Table 3. Variable numbers in the following text and in Table 3 refer to variables in 

' Appendix G. 

An attempt was made ta determine the principal material which burned in each fire 
(V880), the source of ignition, whether or not there was fuel spillage (V877, V6781, and 
the extent of the spillage CV874, V875) defined as "rupture" or "leak." In 104 cases the 
first major material burned was either gasoline or diesel fuel (i.e., not the cargo), and in 
another 34 cases this factor was undetermined. In thirty cases the &st material burned 
was a liquid cargo, and in 41 cases the truck or trailer cab or body burned k t .  Fuel was 
reported spilled at impact in 66 wses (54 diesel, 12 other), but this factor was 
undetermined for an additiond 85 cases. Fuel was reported spilled at  rest in 124 cases 
(61 of which also reported fuel spilled at impact). In 89 cases the fuel spillage was 
described as resulting from a "rupture." in 39 cases "leakage." In 86 cases the initial fire 

" ' ~ a ~ ,  J. Fires and  fatalities in tractor-semitrailer accidents. The UAURI 
Research Review, 14:2, September-October 1983. Ann Arbor; University of Michigan 
Transportation Research Institute. 



Percent Fires in Combination Vehicle Accidents 
(FARS 1975- 1982) 
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FIGURE 1. Percent trucks with fire by month of year. 



TABLE 3 

Some Characteristics of Diesel and Non-Diesel 
Trucks Involved in F a d  Fires 

1982 

Characteristic 

TOTAL . . . . . . . . . . . . . . . . .  
Cab Style (V810) . . . . . . . . . .  

Conventional . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Cabover.. 

Unkno w n . . . . . . . . . . . . . . .  

Cargo Body Style (V611,V815) 
Van . . . . . . . . . . . . . . . . . . .  
Tanker . . . . . . . . . . . . . . . .  
Flatbed . . . . . . . . . . . . . . . .  
Dump . . . . . . . . . . . . . . . . .  
Tractor only ............. 

.......... OtherNnknown 

Cargo Hazard (VS40) . . . . . . .  
Hazardous .............. 
Not Hazardous ........... 
No Cargo or NiA . . . . . . . . .  

Cargo Type (V839f ......... 
Empty ................. 
General Freight .......... 

............... Gasoline 
Diesel Fuel . . . . . . . . . . . . .  
Flarn. Liquids ........... 
Flarn. Gases ............ 
F a n f l o o d  Products . . . . . . .  

. . . . . . . . . .  OtherNnknown 

. . . . . . . . . .  Road Class (V17) 
Interstate . . . . . . . . . . . . . .  
Other U.S. . . . . . . . . . . . . . .  
Other State Route ........ 
Other . . . . . . . . . . . . . . . . .  

Rollover Direction (V853) . . . .  
Right . . . . . . . . . . . . . . . . . .  
Left . . . . . . . . . . . . . . . . . . .  
End . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  Unknown Dir. 
. . . . . . . . . . . . .  KO Roilover 

Diesel I Non-Diesel 1 
Powered j Powered 

I 
I 1 TOTAL 



was described as an "explosion," i.e., a very rapid burning which occurred quickly after the 
crash. 

In about two-thirds of the cases in which fuel spilled (80 of 124 at  rest, and 42 of 66 
at  impact) fatal injury was sustained by an occupant of the truck. Cause of death was 
assigned on the basis. of intemiewlaccident reportJmedical report results into one of six 
categories (V902-V906)- (1) lire only, (2) fire plus traumatic injury, (3) fire pius 
traumatic injury associated with ejection, (4) traumatic injury alone, ( 5 )  injury associated 
with ejection, and (6) unknown. When fuel was reported spilled at impact, 23 of 42 
fatalities were a t  least partidy associated with fire (i.e., codes 1, 2, or 3). When fuel was 
reported spilled at rest, 43 of 84 fatalities were at least partially associated with fire. 

The sequence of events in these accidents was sametimes complex. For example, in 
one case there was a pedestrian struck (without fatal injury) followed by a coilision 
between the truck and another vehicle, and then a rollover. In another s tractor-trailer 
sideswiped a passenger car, caught fire, jackknifed, and then sideswiped another passenger 
car. Appendix F presents, as an example, a histing of selected variable values for those 
cases coded as fatalities resulting solely from fie. 

While the complete sequence of events may be traced out in the computer file, the 
more significant sequences are shown in Figure 2 for four gzoups of trucks-diesels (mostly 
but not entirely combination vehicles) with and without occupant fatalities, and non-diesels 
(mostly straight trucks) for the same two categories. As would be expected, the cases 
without fatality to occupants of the truck we  rnostty collisions with passenger cars. When 
f a d  injuries are sustained by truck occupants, ?he collisions are usually with large 
objects-other trucks, tractor trailers, railroad trains, andfor rollovers of the truck. 
Nineteen of the 93 diesel trucks/trsctars with occupant fatalities struck or were struck by 
tractor-trailers. 

For more than 150 cases estimates of the high and low ambient temperatures of the 
day have been entered into the computer Be. These estimates were taken from records a t  
the nearest weather station for that day. Mean ambient temperature was used as a 
dependent variable in a one-way snaiysis of variance across many independent variables. 
fa most cases the resdts were not signrfisant, including whether the driver was fatally 
injured, whether the fuel system mpnwd, whether the cab was conventional or cabover, 
etc. The mean ambient high-of-the-day when diesel truck fuel was the first material 
burned was 70 degrees F. compared with 52 degrees F when liquid cargo was the &st 
material burned (ti& being statistically significant at  the 0.01 level). The mean highsf- 
theday temperature was 80 degrees F for Caterpillar engines, 69 degrees F for Cummins 
engines, and 63 degrees F for Detroit Diesel engines. However, the number of cases of 
Caterpillars (for which temperature was determined) was only S, and this relationship was 
not statistically signrficant. 

Fuel Temperature Surveys 

Ti-uck fuel temperatures were sampled on three separate occasions at California 
m c k  inspection stations. The &st of these occasions was at the Banning scales (east of 
Los Angeles) in southern California on May 11, 1984. The two others were both at the 
Cordelia scales (west of Sacramento), first on May 14, 1984, and then on September 7, 
1984. In each case approximately thirty mcks were observed, generally with a 
temperature measurement of the liquid in each fuel tank. 
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On the last occasion thee  temperatures were usually recorded: that in the left tank, 
that in the right tank, and the ambient temperature. The thermometer was a digital 
readout thermocouple instrument which displayed in Celsius degrees iwith XIO decimal 
point). When a third or fourth tank was present (these were rare) temperatures for these 
were also recorded. 

Also on the third occasion the ambient temperature was recorded before measuring 
fuel temperature for each truck. F i y ,  a 2-ounce fuel sample was acqured from nearly 
every truck during the September measurements. These fuel samples were returned to 
the University of Michigan for later testing on a Penskg-Martens Aash point tester. 

On the first two occasions ambient temperature was not recorded. However, a value 
for ambient temperature was imputed for each case by creating a smooth variation based 
on the lower of the two tank temperatures and the time of day. 

The days of the Banning measurements and the second Cordeiia measurements 
were quite warm, the ambient temperature rising ta about 100 degrees F by late 
afternoon. The first Cordeiia operation had a lower maximum ambient temperature. 

Temperature Analysis 

In most cases one fuel tank (of two) contained fueI at a substantidy higher 
temperature than did the other. A typical case is shown in Figure 3 (a copy of a field 
fonn). The left side tad in this case exhibitad a temperature of 53 degrees Celsius (about 
127 degrees Fahrenheit), the right side 28 degrees-a difference of 25 Celsius (or 45 
Fahrenheit) degrees. In this particular case the temperature of the fuel in the cooler tank 
was substantially below ambient, and the wann tank was only 2 1  degrees Celsius above 
ambient. 

Several new variables were created in the data file. These induded the actual 
difference between the left and right tank, the absolute vdue of that difference, and the 
maximum tank temperature (variables 24, 25, and 26, respectively). Figure 4 shows the 
distribution of temperatures of the wanner tank for these measurements. It is 
superimposed on the WMA winter s m y  disuibution (see Figure 5). Both curves 
represent perceneage distributions. Although the means of the two distributions are rather 
different, a substantial proportion of the truck tank temperatures lie in the range of flash 
poino as determined from the XVMA survey. This suggests that there may be trucks in 
crashes (with fuel tank rupture) with the fuel temperature being higher than the Aash 
point. In *his condition, an ignition source such as a friction spark or an electrid spark 
couid ignite the fuel easily. 

Data from the third day of observation served mainly co confirm the findings of the 
earlier survey. Typically one tank had a substantially higher temperawe than the other. 
\Vhiie there were reversa,  trucks with a Detroit Diesel engine had the wanner tank split 
about eveniy between left and right. while trucks equipped with a Cummins engine had the 
left tank warmer. Trucks equipped with Caterpillar engines showed relatively low 
temperatures and little difference in temperature between tanks on opposite sides. Fuel 
temperatures tended tp rise with ambient temperature, but these there was considerable 
scatter of fuel temperature at  a given ambient temperature. 

Only four engine makes were observed: 12 Caterpillars, 47 Cummins, 23 Detroit 
Dieseis, and 1 Mack (with 3 others undetermined). Engine make was determined by 
asking the driver in most cases. 
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Mean ambient temperature as well as the mean temperature of the fuel in each 
t d  is displayed by engme make in Table 4. The last column shows the absolute 
difference in Celsius degrees between the two tanks; other d u e s  in the table are averages 
for the indicated group.' The Mack entries, of course, are based on a single observation, 
and they were not included in the computation of the F-ratio statistic. 

TABLE 4 

Several Mean Temperatures Cin Degrees Ce!sius) 
by Diesel Engine Make 

I ' Engine h b i e n t  Right Tank Left Tank Warmer I Absolute 
1 Make I Temp i Temp Temp Tank Temp LR Di , 
I I I 
1 Caterpillar . . 28.9 1 
1 i I 
i Cummins 0 . .  : 

I 1 Detroit Diesel ' 30.0 

/ Mack. . . . . .  I 
2909 I 

1 35.0 / 

Similar tabulations by vehicle manufacturer show no significant difference for any of 
the temperature variables. 

Flash Point Determinations 

The Motor Vehicle hIancfacturers Association (B4VMA) sponsors a winter a d  
summer analysis of samples of diesel fuel taken from service station tanks all over the 
US. Although a number of properties of the fuel are determined (e.g., pour point, cloud 
point, cetane number, ex.), the flash point is of most interest to the present investigation. 
In the 1982 sm-veys conducted for iMVIMA, the measured flash points varied widely over a 
range from less than 80 degrees F to nearly 200 degrees F. Distriiiutions of the winter 
and summer sampies are shown in Figure 5. The mean flash point temperature for the 
wrntar sample was 136 degrees, and for the summer 148 degrees. In the winter survey, 
more than h a f  of the cases exhibited a flash point below 150 degrees F. 

In our California observations fuel samples were colIected from the warmer of two 
tanks !on trucks with two tanks) and were subsequentiy analyzed to determine flash poht 
using an ASTM Pensky-hlanens Tester. In this test a small amount of fuel (2 cc) is 
placed in an electrically heated metal dish. Temperature of ehe fuel in the dish is read 
continuously by a mercury thermometer. The fuel chamber is covered by a ioose-fitting 
cap which has a small sliding port with a butane-fed flame above it. Periodically, as the 
temperature of the sample rises, the investigator opens the siiding port. and the fiame is 
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dipped down toward the fuel. This is attempted zbout every two or three degrees of 
temperature rise until the sample begins to burn: this establishes the flash point of the 
material. 

It had been expected that the distribution might look much Iike the summer curve 
taken from the MVMA statistics. However, of the thirty fuel samples analyzed, only two 
had a flash point lower than 150 degrees-the remaining 28 were higher than this. (The 
two lower values were 145 and 138 degrees F). This was clearly not like either the winter 
or summer MVM.4 sample. 

The most likely explanation of this difference is as follows: the lower values 
observed in the kNMA study suggest considerable contamination of the diesel fuel with 
gasoline or other more volatile material. Yet such contamination was evidently not 
present in these vehicles as seen ia a Rval California environment. There were some 
cities in the hrPVMA sample which had consistently high flash point readings, but the one 
Califonria site had six (of six) winter samples with flash points lower than 150 degrees F, 
and 4 of 6 summer samples. 

Diesel fuei in large trucks b usually recirculate4 being drawn from a saddle tank, 
routed to the injector pump, and a portion of the fuel then returning to the tank from 
which it originated. In this process the fuel temperature rises-partly from its use to cool 
the injectors, partly from radiant heat on the l i s  from hot engine components, and 
sometimes from in-line heaters which are intended to prevent waxing in the wintertime. It 
was hypothesized that the high flash pints observed in samples of fuel drawn from trucks 
in operation might have resulted h m  the fuel heating driving out the more volatile 
components of the fuel. k! order to test this hypothesis, a sample of Fuel with a measured 
a s h  p in t  of 167 degrees F was contaminated by adding 5% gasoline. The resulting 
mixture was placed in the Pellskg..iltwten8 tester, and h i t i d y  flashed at a temperature of 
90 degrees after heating to that value over a period of 40 minutes. However, as the fuel 
was further heated, the Aash point rose. Figure 6 shows the progression with time, with 
the open square indicating the point at  which flashing ceased. After heating for a little 
more than than two hours, the flash point was nearing the original unadulterated value. 
We conclude h a t  the heating of the fuel in the truck system has a son of built-in 
protective feature, since it b capable of taking contaminated fuei and dispersing the more 
volatile contaminants in a maaer of hours. Two full 208 gallon taxb would typically 
power a tractor for 15 hours or more; we observed that the fuel in trucks which $ad been 
refueled only an hour earlier had reached a reasonably stable high temperature, so that it 
seem likely that the low flash point of contaminated fuel would not last very long. It 
would be of interest, however, to determine ifor those tntcks tRat experienced sudden fuel 
fires), how long they had traveled since refueling. If the hWMA samples t d y  represent 
the distribution of fuel flash points in the supply system, we should expect nearly half the 
trucks in operation to have flash points below 150 degrees F for a short time &r 
refueling. In this survey we were not abie to determine time since refueling for the 
accident vehicles, but this would be a potentially useful piece of information for indepth 
accident investigations. 

This set of observations, of course, has been limited to a s m d  number of sites in 
California, and these same results may not obtain universdly. We wouid recommend 
some further study of this phenomenon. 



FIGURE 6. Flash points of contaminated fuel. 
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Fire Incidence by Engine Manufacturer 

The distribution of diesel engines in the extant truck population is of particular 
interest because of the observed low fuel tank temperatures associated with the Caterpillar 
engines in the California inspection data. h combination with the earIier obsenations that 
ambient high temperature appears to be highly correlated with truck b e  incidence, we 
might hypothesize that Caterpillar engines should be underrepresented in the truck-fre 
population. Alternatively, in the light of the boiling-off process described above, it is 
possible that Caterpillar engines retain the low flash point fuel, and are more susceptible to 
fire. The purpose of this section is to pursue these hypotheses. 

In the most recent years (1981-1982) the VIN's provided by nearly all truck 
manufacturers permit identification of the diesel engine manufacturer. In earlier years, 
however, this information is incomplete. It can be identified rather compietely for 
Chevrolet and GMC trucks for the past ten years or more, but not for Paccar, Ford, 
Freightliner, or others. Within these limits, some VINderived truck engine identification 
is available from the RL. Polk M e d i d e a v y  Truck Population Profile based on state 
registration data as of July 1. 1982. 

If the Caterpillar share of the truck engine market had been constant for many 
gears, it would be appropriate to use the more recent (1982-82) data to represent earlier 
m c k  rnodei years. This is not the case, however. Caterpillar has enjoyed an increasing 
percentage of the truck engine business in recent years, a t  least as represented by the GM 
and Chevroiet data. Caterpihr furnished 21.55 of the engines for GMC diesel trucks in 
1982, 209 in 1981, 13.9% in 1980, 6.6% in 19'79, dropping off to 5.3%, 4.092, and 3.2% in 
1978, 1977, a d  1976. Chevrolet heavy meb exhibit a similar, though slightly higher, 
pattern. 

Ford diesel heavy trucks were equipped with Caterpillar engines 48.7 of the time for 
1981 models, 49.6 for 1980. Earlier Ford W s  are not decodable for engine make. In 
1981 other major manufacturers used relatively high proportions of Caterpillar engines- 
Kenworth (31.5 ), Peterbilt (28.2 ), and Freightliner (16.0 ). Apparentiy hwmationd 
Harvester has used Caterpillar engines relatively infrequently (essentially none reported 
from VIN decoding), as has Mack (with only 0.34 in 1981). A number of other truck 
makes (including Oshkosh, FWD, Brockway, Western Star, Autocar) are tabdated in the 
Polk data, but their  umbers are small and should not affect the conclusions presented 
here. As of 1982 Volvo, Mercedes, and some otherwise identified truck manufacturers 
represented only about 5 of the Polk registration total for trucks. 

For 1981, the only year with adequate engine identification, Caterpillar furnished 
17,929 of 120,368 diesel truck engines as reported in the Polk data. This is 14.951, of ehe 
total for that pear. The GM and Chevrolet records indicate that the 1980 percentages are 
about two-thirds of that in 1981, but that 1982 was slightly above the 1980 figure. .b 
industry-wide estimate of about 10% Caterpillar engines for 1980 seems reasonable but 
not very certain. One piece of field evidence comes from our recent California inspection 
station work, where we observed 13 Caterpillars out of 83 trucks for which engine make 
was identified (15.6 9, but egis may be high for a national figure, partly because it is 
several years later (1984 vs. the 1982 accident data), and partly because the location was 
on the west coast. where several manufacturers seem to have high usage sf Caee~pillar 
engines. It is also a very small sample. 

Restricting the analysis to 1979-1982 diesei-powered trucks and tractors, 
Caterpillar engines account for 7 of 75 vehicles in the accident file-slightly less than 10%. 
If the actual proportion of Caterpillars in the 1979-82 truck population is on the order of 



l5%, then Caterpillars would appear to be somewhat underrepresented in the fire accident 
population. However, the numbers are not large enoug'n to provide much statistical 
confidence. Given these values, there are about four chances out of five that Caterpillars 
are underrepresented, but one in five that they are not. 

A number of other comparisons could be made-e.g., restricting the analysis only 
to tractors, assuming a slightly larger percentage of Caterpillar engines in the operating 
population-but the small numbers of specific engine types in fires would continue to lead 
to results of low statistical significance. There seems to be a slight underrepresentation of 
Caterpillar engines i? the crashifire population, which is consistent with the hypothesis 
that the lower temperature rise of these engines leads to a reduced chance of h e .  Perhaps 
data from 1983 accidents, dong with the more complete engine exposure information from 
better VIN decoding in recent years, would confirm or deny this observation. 





SECTION 5 

CONCLUSIONS AND RECOMMENDATIONS 

The intent of this study has been to generate a more complete understanding of the 
circumstances and causes of fires involving large trucks. The major data collection and 
analysis has been restricted to fatal accidents. The NHTSA Fatal Accident Repof ig  
System provides a national census of cases, permitting national planning to result. Fatal 
tractor-trailer fire accidents had been observed in a previous study to be associated with 
approximately one out of six truck occupant fatalities in the 'U.S., making this group 
appropriate for further study and understanding. 

Straight truck fatal fire cases have been included in the present study, and there has 
been a mixture of both gasoline and diesel-powered vehicles. 

Although the results of this study seem to provide a better understanding of many 
characteristics of truck fatal fires, they do not provide enough information to suggest 
specific countermeasures with any great coddence. In short, the problem seems to be 
quite complex, and, there mag be countermeasures which will reduce the incidence of 
such fires. they are not yet clear. 

Of the 214 large trucks in fatal crashes which sustained a fire, 104 of them-nearly 
508- had the truck fuel (77 diesel, 27 gasoline) as the major material which burned. We 
were not able to determine the major material burned in 34 additional cases, and it is 
possible that some of these could also have involved the truck fuel supply. . 

Those crashes which led to fatality of the truck occupants were generally severe, 
&d in many cases involved both substantial crush to the auck cab as well as rupture or 
leakage of the fuel mnk or tanks. For 20 truck occupants (of the 214 trucks with fire) the 
cause of death was attributed to f ie  alone. For 1982 this constitutes a minimum number 
of lives which might be saved by preventing all of these fires. .b additional 53 truck 
occupants were judged to have died because of a combination of fire and traumatic injuries. 
The present data are inadequate to determine the relative contribution of fire and trauma 
to these cases. Reduction in the occurrence or the extent of fire in such cases could be 
expected to Lad to a better chance of survival for truck operators. 

Conclusions 

1. The 1982 analyses confinn earlier studies in finding that about 15% of truck 
occupant fatalities occur in connection with crash fires. and that large trucks in police. 
reported (mostly non-fatal) crashes leak fuel in about 6% of the cases. 

2. Correlation of the incidence of truck crash fires wifh temperature-related factors 
(summer and the U.S. southwest) was supported by analysis of additional years of data in 
this study. 

3. The MVIIU sample of diesel fuel in the supply system (i.e., in service station 
tanks) indicated that about haif of the fuel exhibited a fiash point below 150 degrees F. 

4. In observations made at California truck inspection stations during this study it 
was observed that the temperature of fuel in the warmer tank in many trucks on the road 



was zbove 100 degrees F; occasional trucks were seen with fuel temperatures in the 140 
to 150 degree range. Thus many trucks were operating nlth fuel tank temperatures at or 
above the sash point of the fuel in the supply system. 

5 However, a measurement of the flash point of fuel samples taken from trucks at 
California inspection stations indicates that essentially all of these samples have fiash 
points above the temperature of the fuel in the tank. Although our samples were limited 
to a single area, it appears that the wanning of the fuei by the truck fuel-handling system 
boiis off the more volatile components of the supply fuei, leading to a safer (i.e., a higher) 
flash point. 

6. An experiment done with contaminated fuei during this project indicates that 
heating of the contaminated fuel for several hours will raise the flash point to near the 
value of uncontaminated fuel. 

7. During the California fuel temperature measurement program ic was obselved 
that the fuel tanks on trucks equipped with Caterpillar engines had a relatively low 
temperature rise-evidently because of a different arrangement on those engines for fuel 
handling. 

8. Caterpillar-enginequipped trucks exhibited a lower fire incidence rate iper 
vehicle in the population) than did trucks equipped with engines of other manufame. 
The number of cases in the data, however, is so s m d  that this finding is not of great 
statistical significance. 

9. However, Campillar engines still appear in crash fires, and in fires invoiving 
diesel fuel spillage. There may be other important facton which lead s fwes but which 
are not yet well understood. These could include sources of ignition, tank strength, 
accident type, and others. 

Recommendations 

1. Andpsis of the data sets generated in this study have been rather limited 
because of the short time between the completion of the collection and the writing of this 
report. The data are well described by the documents included here, and further analysis 
by interested parties should be of value. 

2. The one-year accident data set prepared in this study codd be considerably 
strengthened by collecting similar data for 1983. In particular, the more recent the data 
the better the ability to decode VIN numbers, and the more useful the comparison with 
exposure (Polk registration) data will be. 

3. The followup of accidents more than two years after their occurrence was 
reasonably successful. Firemen and police officers, in particular, seemed to have good 
recollection of dekils of these major fires. However, there is much volatile information 
which couid not be recovered. Few photographs were available, and essentially all of the 
vehicles had been destroyed and disposed. Xf the NHTSA GO teams could be allocated to 
do immediate followups on major truck Ares (using an augmented CPIR-B form for data 
collection) important information on ignition sources, detailed fuel system failures, roadside 
interaction, ex., may be obtainable. Information at this level of d e t d  would be important 
r;o the definition of specific countermeasures. 



4. Some observations have been offered here about differences in performance 
among fuel systems in trucks. It  would be useful to compile details of fuel handling 
methods in different truckstengines, and perhaps to trace and record fuel temperatures and 
flow rates. 

5. Our measurements of fuel temperature in operating m c k s  h a  been limited to a 
couple of sites in California in the summertime. There was much variation in the flash 
polnt distribution of fuel in the supply system by city or region of the country, and a more 
nacional sample of fuel temperatures/flash points from operating trucks should be 
informative. Perhaps this could be done in conjunction with the BMCS inspection 
operations, or with state-operated inspections operated under federal sponsorship. 

6. It  would be nice to end a research report with the conclusion that d l  questions 
had been answered, and that there was no need for further research. We conclude, 
however, that the findings reported here are not yet s a c i e n t  for such actions as 
rulemaking, or perhaps even for modest design changes. They do provide a basis, 
however, for further data collection, laboratory experimentation, or analysis which may 
lead to such change. Suggested further research include indepth accident investigation to 
determine ignition sources or methods of tank protection, determination of relationships 
between fuel temperature and ignition-particularly in connection with the mechanisms of 
tank rupture, and collection of data similar to that presented here covering a later year. 
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APPENDIX A 

Fuel Temperature Measurement Codebook 

On three separate days data were acquired at California truck inspection stations in 
conjunction with the normal state equipment safety check. Some information about the 
make and model of the mck ,  the engine, etc., was determined by observation or interview 
of the driver; fuel tank size, fuel temperature. etc., were determined by observation or 
measurement. The resulting data were entered into computer foim. and a working file is 
available for analysis. This appendix provides a brief description of the variabies in that 
computer iile. The first listing indicates the names of the 26 variables (the last t h e e  of 
wbch are derived from preceding variables). In this listing the value under "Nn indicates 
the number of cases for which idonnation was determined (i.e., non-missing cases). The 
second listing shom~s one-way distributions for categorical variables only. 

DESCRIPTIVE MEASURES 

Variable - N - Description of this Variable 

Coded 1, 2, or 3 for tbe observation sitdday 
Coded sequentially within sitelday 
4-digit military time of observation 
A unique code for the truckltractor manufacturer 
Est, or meas. ambient temperature a t  time of obs. 
Unique code for engine manufacturer 
Alphanumeric description of engine model 
Fuel tank configuration (see below) 
Main right tank size in gallons 
Unique code for right tank shape 
Code for right fuel eYrk material 
Right fuel tank temperature (Celsius) 
Code for proportion full for right tank 
Main left tank size in gallons 
Unique code for left tank shape 9 
Code for left fuel tank material 
Left fuel tank temperature (Celsius) 
Code for proportion full for left tank 
Third tank size in gallons 
Unique code for third tank shape 
Code for third tank material 
Temperature of third fuel tank (Celsi.us) 
Code for proportion f a ,  third tank 
Right tank temp. minus left tank temp. (Celsius) 
Absolute value of Variable 25 
Masimum tank temperature for each vehicle 



1.SITE BANNG CORD CORD2 

?.%.MAKE MISS FORD GMC FE M KW PTBLT WHITE MACK 

6 . E N G . X m  MISS CATRPL CUM DD MACK 

$.TAIL% RONLY L.0NLY L.AN.R THREE TW0.R 

lO.RT.S%WPE m S S  ROUND SQUARE NOTANK 

1l.RT.MAT bllSS ALUM STEEL N 0 T . M  

IS.LT.SWE mss ROUND SQUARE NOTAW 

1G.LT.MAT MISS ALLThI STEEL NOTANK 

2O.TT.SIIAPE MISS ROWMI 



N= 2 
MARG 

X.333 FULL 





APPENDIX B 

Fire Supplement Variables and Definitions 

Fire Supplement Variables 800 to 929 are further described here using definitional 
notes and reference sources. Many are self-explanatory and listed but not further defined. 
Others use definitions and coding schemes identical to or consistent with trlsose used by 
FARS 1982, the MVX.Ztl Truck Study, or BMCS; these are so indicated. Some fire 
supplement variables, in fact,duplicate information avaiiabie from these other sources. 
This is necessary, in part. to accomplish the matching and combining of case data from the 
several sources. 

Snce the Fire Supplement data derived from an examination of additional ii.e., 
interview) information, some inconsistencies arose between them and the original (FAI?.S/ 
BMCS) data for the same variable. In such cases, the Fire Supplement Variables were 
coded with consideration of the type of data, the source of the data, and the certsinty of 
the interview respondents. For example, owner or driver information on vehicles (e.g., 
length, weight, size of fuel tanks) was usually considered more valid than estimates offered 
by a police officer; but accident specifics (e.g.,descriptions of impacts, tank rupture, h e -  
related death) reported by the investigating ofiicers were considered more valid than those 
given by a company spokespersons who was not present a t  the accident scene. 

Generally there is no notation of the source'in the computerized files, but the paper 
files from which these data were created contain extensive notes of our interviewers, and 
often provide the rationale for such decisions in the event of inconsistencies. . 

Variable Definitions and Notes 

V800: BMCS ID Number (MVMA Truck Study) 

V803: VIN (Vehicle Identification Number) first ten digits 

V804: Fuel Type - Mixed fuel types (e.g., gasoline and propane) are coded "4. Other" 

V805: En,@ne Make - All vehicles coded Gasoline, LPG, or Other Fuel Types (for V804) 
are coded "0, Manufacturers." Category 8 is unknown make but diesel, while 9 
is unknown fuel type and engine make. 

VS06: Engine Model - ten characters alpha numeric 

V807: Vehicie Make 

V808: Vehicle Model - ten characters alpha numeric 

V809: Model Year 

V810: Cab Style 

V611: Power Unit Body Style (MVMA Truck Study) 

V812: Power Unit Axles (hlVMA Truck Study! 



Type of First Trailer WVMA Truck Study) 

1st Trailer - axles (MVMA Truck Study) 

1st Trailer Body Type (bn;MA Truck Study) 

Type of Second Trailer (MVMA Truck Study) 

2nd Trailer - d e s  WVMA Truck Study) 

2nd Trailer Body Type 

Veh Combination Code. Category 04 includes straight truck with towaway or 
piggyback. 

T o d  Weight CMVMA Truck Study) - vehicle plus cargo 

1st Cargo Weight - The weight h pounds of the cargo in the flrst cargo body 
area. Indudes a straight truck body and the &st trailer pulled by a tractor. 
Codes for "NA," "Some Cargo-Unknown Weight," *Full Cargo-Unknown 
Weight" me also provided. 

2nd Cargo Weight - Same scheme as V821 for cargo in second cargo body 

T0T.U Cmgo Weight - same scheme as V821 for total cargo weight in all cargo 
bodies 

Empty Combination Weight 

Powel: Unit Weight (W Truck Study) 

First Trailer Weight - empty weight 

Second Trader Weight - empty weight 

Total Vehicle Length - overall length (MVMA Tmck Study) 

Power Unit Length (MVMA Tmck Study) 

1st Trailer Length (MVMA Truck Study) 

2nd Trailer Length (MVRW Truck Study) 

Truck Width - Width of widest part of truck, trailer, or cargo (WMA Truck 
Study) in inches 

Fuel Tank Configuration - Refers to tank set up on power unit. "0. Other 
configuration" would include those where fuel tank is mounted an the mailer 
but part sf the power ernit fuel system. 

Right Fuel Tank Size - gallons 

h f t  Fuel Tank Size - gallons 



VS36: Auxiliary Left Fuel Tank Size - gallons. 

V837: Au.diary Right Fuel Tank Size - gallons 

Fuel on Board - Estimated percentage of full, remaining at  time of accident 

Cargo Type - Some cargo types found in MYilL4 Truck Study and BMCS and 
not listed here are grouped into " 13. Other." 

Hazardous Cargo - Ge'neraily same as FARS and MVPviA Truck Study, but 
includes cargoes indicated on police reports as hazardous (by that state's 
classification scheme). 

Cargo Spillage (same as MVMA Truck Study, except N!A no cargo) 

Type 'of Carrier (same as MVMA Truck StudyiBMCS). "Inter," abbreviates 
interstate, "Intra." abbreviates intrastate. 

Type of Trip (MT,W Truck Study) 

Temp: High of Day - Farenheit plus 100, high temperature reported for that 
day. 

Temp: Low of Day - Farenheit plus 100, iow temperature reported for that day. 

Temp at  Time of Accident - Farenheit plus 100, atmospheric temperature at the, 
time of the accident. 

Ramp Status 

Initial Impact Point - Point of first damaging impact. Includes impacts in non. 
collision events. Dierent  scheme than FARS. 

Principle Impact Point - Point of most damaging impact to vehicle, either 
collision or non-collision. May differ from FARS. 

Rollover-Cause - Causal event immediately preceding and resulting in rollover 
action. Unknown cause of rollover is coded '6,", Unknown whether there was 
a rollover is coded as '9." 

Rollover-Direction 

Rollover Amount - Number of quarter turns up w 6, seven or more quarter 
turns coded "7.", Unknown amount is 'S.", Unknown whether there was a 
roilover is coded as "9.". 

Jackknife - "1." is coded where the jackknife is the first harmful event. "2." is 
for subsequent event jackknifes. This is congruent with FARS in the 
aggregate, but the categories are different. 

Estimated Travel Speed - Taken from police reports or interview statements 
from oficers. 



1st Hannful Event - Combination coding different from FARS. Differentiates 
where sample vehicie is the striking vehicle versus tne struck vehicle and when 
the sample vehicie or other vehicle is slow moving ( ~ 3 5  mph) or stopped on or 
off the roadway. 

1st Other Veh Config - In the first harmful event, the configuration of the other 
vehicle involved, or N/A for non-collision. 

2nd Harmful Event (same as V857 for second event) 

2nd Other Vehicle Configuration (same as V85S for second event) 

3rd Hymful Event (same as V857 for third event) 

3rd Other Vehicle Configuration (same is V858 for third event) 

4th Harmful Event (same as V857 for fourth event) 

4th Other Vehicle Configuration (same as V858 for fourth event) 

5th Harmful Event (same as V857 for fifth event) 

5th Other Vehicle C o ~ o t i o n  (same as V858 for fifth event) 

Most Harmful Event - May be Merent from FA.RS. The most damaging event 
with reference to the sample rehide. In choosing between two events, the 
question is asked whether either would have been sficient  to totally damage 
the vehicle. The first such event would be the most harmful. "9." Unknown" 
includes cases in which this is not ascertainable. 

Mechanical Defects - Same as F.kB plus cases in which the reporting officer 
indicated that a mechanical defect or equipment failure was a contributing 
factor in the accident. 

Seatbelt Usage-Driver 

Seatbelt Usage-Passenger 

Explosion, Sample Vehicle - "Expiosion" is used in a descriptive sense indicating 
a very sudden or rapid burning after the crash. To be coded "1. Witnessed", a 
respondent must have been s t  the scene and witnessed the explosion and 
detailed such in verbal or written statement (poiice report or signed witness 
ststement). "2. Reponed" means someone reported an explosion to the 
respondent. "3. None" means no explosion witnessed, reported, or evidenced at  
scene. Explosion is not limited to sample vehicle. 

SlowIStoppeclRarked Vehicle - Slow moving has arbitrarily been set at  
2 3 5  mph but may be considered in relation to a much faster moving vehicle. 
For example, a vehicle moving 40 mph hit by another moving 85-90 mph 
would be considered a slow moving vehicle. 

Fuel System Failure: RuptureiLeakage - Rupture is distinguished .from leakage 
by the severity of damage to the tanks. Rupture is coded when damage is 
extensive and fuel is spilled immediately and rapidly following the harmful 



event. This would include a large puncture or tear during collision with fuei 
spilled a t  point of impact and point of rest, but also includes explosion of intact 
tanks from fire st POR. Leakage is coded where little or no spillage occurs at 
POI, but some spillage is evident at  POR. Category 27 is coded where there is 
evidence or report of rupture or leakage but the location cannot be determined. 

V676: Fuel System Faii: Cause - The major cause of rupture or leakage coded in V674 
or V875, either as specified in police report, interview, or BMCS report. 

VS77/8:. Fuel Spillage: Impact/liest - Determined from police report, interview, or 
BMCS. (Refers to sample vehicle only) 

V879: Ignition Source - Refers to fire on the sample vehicle. A judgment by the 
investigating oficer or fire department personnel who witnessed accident scene 
or examined evidence and witness statements. '1. Sparks Collision" includes 
collision with other vehicle, iixed object. or friction spark from contact with road 
surface. "2. Fie-Other Vehicle" means fire began in other vehicle, spread to 
this vehicle. "3. Other Spark" indicates battery or other eiectricai spark 
originating on vehicle. '4. Other" - Some examples are muffier, 
supel*charger, and power lines falling onto vehicle. 

V88O: First Material Burned - Refers to sample vehicle, a judgment as in case of V679 
above. Category 7. Other includes things like brakes catching be. 

V881: Entrapment - Coded only for those cases where the victim was physically pinned 
by wreckage and required extrication. Does not include cases where victim was 
not pinned, but unable to escape from the fire. 

V882: Ejection - Partially or totally ejected ftom the vehicle, indicated on police report 
or reported by someone at accident scene. 

V883: No. Occupants in Vehicle - Sample vehicle only. Three or more occupants coded 
as 3. 

VS84: No. Uninjured in Vehicle - According to F.AFtS and police reports, confirmed in 
interview where questionable. 

V885: No. Injured in Vehicle - Sample vehicle non-fatal injured. 

V886: Driver Injury - W C  level of injury to driver. FARS and police report used. 

V8S7: No. Passengers Killed - Three or more coded as 3 

V888: No. Passengers Injured - Sampie vehicle non-fatal injured 

V689: No. Uninjured in Other Vehicle - Uninjured not in sample vehicle or associated 
with sample vehicle. Includes pedestrians. 

V890-892: A/B/C-Injured in Other Vehicle - AIBIC-level-injured persons. 

V893: Unknown Injuries, Other - Injury status unknown. Same persons as  V889. 

VS94: K-Injured Other Vehicle 



V895: Total Accident F a d s  - Note: Duplication occurs when more than one sampie 
vehicle occurs in same accident. 

VS96: Total Accident Injuries 

V597: Years Driver Employed - From BMCS report, the numher of years the driver 
had been employed as a driver for that company. N/A where no BMCS reports 
is available. Category "00" for nonsmployee driver. 

V898: Driver Age 

V899: Hours Driving (From BMCS and hlVMA Tmck Study). The number of hours 
actually driven since last a-hour break. 

No. K due to F-samp - Sample vehicle occupant fatalities for which the cause of 
death is primariIy due to fire. In a s m d  number of cases, victim received 
minor collision injuries which were not believed to have contributed to the 
death. In the majority of cases, this is a conclusion by the investigating officer 
from evidence at scene and witness statements. In some cases autopsy andlor 
coroner reports were availabie. 

V903: No. K due to F+T-Samp - Coded where both collision trauma and fire injuries 
may have contributed to death. A judgment as in V902. 

V904: No. K due ta F+E.Samp - Similar to V903, except that the traumatic injuries 
may have been caused by complete or partial ejection. Trauma inciudes partial 
or total ejection. 

.V905: No. K due to T-Sarnp - Cause of death primarily due to collision trauma Fie- 
related injuries were minor or occurred after fafd coilision injuries. 

V906: No. K due to Trauma and Ejection - Same as V905 except includes partial or 
to ta l  ejection 

V907-911: Use the corresponding definitions for fatdties noe in the sample vehicle or 
associated with the sample vehicie. Category 8 is NIA, for cases where there is 
no other vehicle or persons involved or no deaths not in the sample vehicle. 
Seven or more deaths are coded as 7. 

V912: Fire-Injured Sam-Veh - For the sample vehicie, the number of non-fatal injured 
with he-related injuries 

V913: Fie-Injured Not Sample Vehicie - W other non-fatal injured with fire-related 
injury. "8. N/An when oniy sampie vehicle invoived in accident. 

V915-919: Manner of Collision Fist thru F i h  Hannful Event - For each separate 
harmful event, the mamer of collision between the sample vehicle and other 
vehicle. Events such as overturn, fire, and coUisien with fixed object are coded 
0. Not a coilision with n vehicle in eransport Category 4. Direct to Side, 
includes estimated angles from 46 degrees t6 135 degrees. Beyond these are 
coded Sideswipe same or opposite direction. Some judgment is involved here 
since police report diagrams are used to estimate. Category 8 is N/A cases 
where no second-fifth event occurred. 



920-924: Opinions - These are expressly asked as opinion or best judgment questions, 
Each is con'hgent on a set of circumstances being present. Thus it is possible 
that the answer is 'Unknown" because the circumstances are uncertain or they 
are not ascertainable because the respondents "Do not know." 

V920/921: Circumstances - Truck fuel system failure and fire-related injuryideath in 
w.y vehicle. 

If fuel had not spilled~leaked, would there still have been a h e ?  Identifies 
where fire started unrelated to fuel system failure on sampie vehicle: Cargo 
fires and fires in other vehicies. 

Same Circumstances. Would there still have been in jwdea th  from fre? 
Identifies cases where fuel system failure contributed to fire and was the 
dserence in whether f r e  injury or death occurred. Where V920 is answered 
"No," V921 must be 'No." 

V922: No Seatbelts Used - Coilision a d  fire injury. Wodd the use of seatbelts have 
reduced collision injury and allowed victim to escape be injury? 

Identifies cases where seatbelts would have reduced injuries from collision and 
thereby enabled escape from b e .  

V923: Same as V922 except for fatality 

V924: Entrapment, Fire InjuryFatdity - Had victim not been trapped could helshe 
have escaped fire injury/death 

V925-927: Vehicle Actions for cases of collision with other vehicles only. The category 
which best describes the action the vehicle is performing or the status of the 
vehicle at the time of impact, Adopted from BMCS with the following working 
definitional notes: 

04. Rear-End: Refers ta the rear-ending vehicle not the rearsnded. 

09. Means in its own lane, no maneuvers. Includes travel on a curved road. 
12. Standing or proceeding through an intersection, but physically in the 

intersection a t  impact. 
16. Not as a part of 13. Passing. 

V925 is used for the sample vehicle. 
V926 is used for the first other vehicle the sample vehicle impacts. 
V927 is used for the second other vehicle the sample vehicle impacts or the 

second impact with same vehicle. 

V928: Month of Accident 

V929: Day of Month of Accident 





APPENDIX C 

Non-Sample Cases 

The selection of case vehicles for inclusion in the Study of Truck Fires began with 
the 1982 MVhlA Truck Study dataset. This dataset, itself a subset of the 1982 Fatal 
Accident Reporting System (TARS) filtered to include only medium and heavy trucks with 
a gross vehicle weight rating (GVWR) over 10,00Olbs, was then filtered on FARS variable 
134, FIRE OCCURRENCE. A total of 228 cases passed this two-stage process and 
became the initial set of cases. For each of these cases, all availabie information from 
FARS and hlVMA Truck Study case folders was gathered, including copies of police and 
Bureau of hlotor Carrier Safety (BMCS) reports, MVnU Truck Study intemiews, and 
interviewer logs. This information was analyzed and coded for each case and then 
supplemented with theastudy of Truck Fires intervietv. 

During the analysis of this records data and subsequent interviews, an additional 14 
cases were identified as non-sample. In four cases, the vehicle was less than the required 
GvWR.~ In ten others, there was police or BMCS report, MVMA Truck Study, andior 
Study of Truck Fires interview indication that there was no f i e  in the vehicle.1° These 14 
cases were dropped leaving the final dataset of 214 cases. 

The fourteen non-sample vehicle cases and the reason for their exclusion are 
outlined below: 

A. GVWR c 10,0001bs 

2110238102 1982 Chevroiet. FARS indicates from VIN that this is a C or K-series 
standard pickup with GVWR 6,001 - 10,000 Ibs. Police report describes it as a 
"1 tann truck. 

22/0021/02 1980 Chevrolet. FARS indicates from VIN that this is a C-30 
standard pickup with GVWR of 6,001-10,000 Ibs. Police report says "C-10". 

37/0566/01 1979 GMC. FARS indicates from VIN that this vehicle was less than 
10,000 Ibs. GVWR Police report indicates a passenger vehicle. WM.4 Truck 
Study ruled non-sampie. 

48/1449/02 1982 GMC FARS indicates from VIN a C or K-series standard pickup 
with 6,001-10,OOOlb~ 

S ~ o r  the '1982 W'MA Truck Study as a whoie, 169 of 4,877 vehicles were 
ultimately found to be inappropriate (generally because they did not meet the GVWR 
requirement) and they were deleted from the UMTRI file. 

'O~his is slightly over 4% passing the filter and later determined as not involving a 
fre in the vehicle. 



B, No Fire In Vehicle 

06/2944/02 1969 Ford straight truck. No fire mentioned in a 15.page police 
report. Fuel spiiIed, but did ~ o t  burn. MVMA Tmck Study interview with owner 
indicates "No fire in any vehicle." 

1810039/03 1979 Mack tractor-waiier. Police report code marked "No" to fire, 
narrative does not mention b e .  Reporting officer in interview said no fire in this 
vehicle. 

1910168f03 1971 Kenworth tractor-trailer. Police report code marked "None" for 
fire, narrative does not mention any fire. Interviews with owner and reporting 
officer indicate 'no fire." 

19/0190/01 1979 GMC tractor-traiiw. Police report code marked "None" for fire, 
narrat i~e mentions no be. BMCS report code and narrative do not indicate fire. 

24/0233/02 1977 Mack tractor-trailer. Police report ad BMCS report do noc 
indicate he. Interview with reporting officer indicated "No fire." 

2710198/01 1970 IHC straight truck. Police report mentions no fire. Owner in 
interview said fuel spillage, but no fire. 

29/0579/01 1982 Ford tractor-trailer. Police report says fire in other vehicle 
(motorcycle) lodged under trailer. Repo*g officer in interview said yes, but no 
fire in tractor-trailer and no b e  damage to trailer. 

30/0119/01 1974 Ford straight truck, Police report mentions no h e .  Owner in 
interview said no b e .  

47/01%3/01 1976 GMC Stepvan. Neither police report nor BMCS form indicate a 
fire. 

56/0102/01 1979 White tractor-trader. Neither poiice poiice report nor BMCS 
form indicate a fire. Inter-view with safety director who investigated accident 
indicated "No he." 
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Introduction 

The relatively high incidence of fire and fuel leakage in diesel-powered road tractors 
has been reported. A 1980 Factbook states that truck accidents involving fatalities based 
on 1975-79 FARS data) were accompanied by fire in about 5% of the cases, compared 
with about 2.5% for all ~ e h i c 1 e s . l ~ ~ ~ ~  While fatal accidents are reiatively rare events, and 
fire in fatal accidents is even more rare, the present availability of eight years of PARS 
data for the U.S. allows further study of this phenomenon from an epidemiological point of 
view. 

A previous paper reported that truck fires igiven a fatal tntck involvement) were 
more likely to occur during the summer months and in the southwestern regions of the 
U.S. In the present paper a larger data set is used to reexamine each of these 
relationships and also to study interactions of these two factors with the presence of truck 
fires. 

The Data Source 

NHTSA's Fatal Accident Reporting system designated a code for vehicle fire when it 
was first compiled in 1975. Although the interest at that time was primarily in passenger 
car fires, the same coding (fire or no fire) was used for all vehicles involved in fatal 
accidents. The percentage of heavy uvcks with fires reported in F.4RS has remained 
relscively constant since 1975, and this is taken as evidence h t  the reporting has been 
consistent and relatively complete. 

"O'Day, J.; Filkins, L.D.; and Kaplan, RJ. Cornbination oehicies: Five-year 
accident experiencs Final Report no. UM-HSRI-80-51. -4nn Arbor, The University of 
Michigan, Highway Safety Research Institute, July 1980. 

12~ondy,  N.; and Partyka, S. An analysis of fatalities in articulated trucks using 
automated accident data files. Accident Data Analysis of Vehicle Crashwodainess: Ten 
Papers. pp. 161-208. NHTSA technical report DOT-HS-805-833. Washington, D.C., 
National Highway Traffic Safety .4dministration, April 1981. 



Vehicle type coding has varied from year to year, but combmation vehicles imost of 
which we tractor-traders or doubles) are separately identifbed in each year's data. There 
were some reporting inconsistencies with trusk identification in 1975 and 1976 which led 
to underreporting the number of such vehicles involved in fatal accidents in those years. 
With the current availability of eight years of data, the error introduced by the deficiencies 
of the early years should be minimal. In this report we consider combination vehicles only. 
The vast majority of these are diesel-powered tractors with a semi-trailer, or with a semi- 
trailer and a second trailer. 

Other variables used in the present analysis are month of the year and the state in 
which the accident occurred. The FARS data are neariy 100% complete for both of these 
variabies, and are presumed to be accurate. 

Fie Rate by Month and Season 

When aggregating data over the entire U.S. there are enough cases to observe fire 
frequency by month of the year. Table 1 shows the distribution of combination vehicle 
involvements in fatal accidents by month of the year, and the proportion of hose 
involvements accompanied by fie. %his tabie is based on the eight-year FARS record 
(1975-82). The general pattern of a low &e rate in the  inter and a higher rate in the 
summer seems consistent with an increase of fire occurrence associated with higher 
ambient temperatures. The drop in July is statistically quite ss&cant, but we know of 
no explanation for it. 

TABLE 1 

Combination Vehicle Fatal Accident Involvements 
and Fires by Month of the Year 

Source: FARS 1975-82 

i 

1 Month 
Percent 1 

with Fire 1 

I J ~ ~ U Y .  i 
February 1 March 
April 

i 
I 

I 
I 

, June i 

I July I 

I ' August 1 September 
i Octaber 1 
1 November 1 1 Deeember i 



Fire Rate by Statef'egion 

The average fire rate (truck fires per truck fatal involvement) is 5.2% over the eight- 
year period. The variation of this statistic by state or region of the country had been 
reported earlierL3 for the six-year period (1975-80). Figure 1 shows as shaded those 
su~ te s  with 7% or more of their fatal truck inyolvements accompanied by fire. The swong 
association of this statistic mltb the southwest part of the U.S. can be observed.. 

TABLE 2 

Combination Vehicles in Fatal Accidents 
and the Percentage with Fire 

Source: FARS 1976-1982 

I Region 1 Vehicles in Percent 1 1 1 with Nre 1 1 Number 1 Accidents , States in Region 1 

1 J ~ 9 ~ a y ,  J. Fires and fatalities in tracwr-semiuailer accidents. The UAflRI 
Reseamh Review, 142, September-October 1983, AM Arbor, University of hfichigan 
Transportation Research Institute. 

I 
I 

I 

TOTAL 
i 

29678 1 5.2 



The state with the largest number of fatal truck accidents was Texas with 3124, 
6.9% of which occurred with fire. Caiifornia had the second largest number, with 2122 
accidents and a fire rate of 7.5%. The highest iire rates in f a d  truck accidents were 9.3% 
(of 121 cases) in Colorado, 9.1% (of 798 cases) in Oklahoma. and 8.7% (of 483 cases) in 
Arizona. 

The Interaction bebveen State and Season 

With a total of more than 1500 fire cases (and 29,000 combination vehicles involved 
in fatal accidents) we erpiore the data to determine whether region of the country and 
season of the year are independent with respect to h e  occurrence. High ambient 
temperacures are one property of the summer months; similarly, they are a property of 
the southwest region of the U.S. If these two factors are independent, (i.e., if the 
frequency of fires in the southwest (or elsewhere) is higher in the summer than in the 
winter) our belief that higher ambient temperature is a fite-causative factor is supported. 

4 threeway contingency table was prepared to display the relationship between the 
incidence of truck fire, the season of the year, and the DOT region within the U.S, . This 
table was then analyzed using the BMDP program 4-F. The resuits of the analysis 
showed that the best model to predict the individual cell frequencies should include dl main 
effect terms and dl two-way interactions. Although both season and region are 
individually related to fire occurrence, the strength of the effect of one (e.g., season) 
depends on the level of the other (i.e., region). 

This same relationship mag be presented graphically, and two further map displays 
are presented as Figures 2 and 3. Figures 2 and 3 show those states with more than 7% 
of their truck fatal accidents accompanied by fire during the winter and summer quarters, 
respectiveiy. Note that oniy six states in the winter fall in this cat ego^^, compared to 
seventeen states in the summer. 

The results of the contingency table analysis and the maps support the same 
conciusion-that both region and season are associated with fire occurrence in f a d  truck 
accidents. While there may be many other factors, one factor common to summer and the 
southwest is temperature (perhaps of the fuel, the road surface, the air). It may well be 
related to the likehood of crash fires. % M e  there may be ]little in the statistical dam 
presented to prove this, the results do suggest that a further study of temperature would 
be in order. 

Th5 relationship between season (winter, spring, summer, fall) and fire was tested 
with a X' statistic. For each Department of Transportation Region the results are shown 
in Tabie 3. Four repons show relatively little interaction (3: Middle Atlantic Stares; 7: 
Iowa. Kansas, Missouri, and Nebraska; $:Rocky Mountain States: and 10: Alaska, Idaho, 
Oregon, and Washington). .All other regions show a significant relationship at the 55 level 
or better. 



Figure 1.  States having more than 7% incidence of  f i r e - re l~ ted  
fatal  truck accidents--all seasons. 

Figure 2 .  States having more than 7% incidence of fire-related 
fatal  sruck accidents--winter quarter. 

Figure 3 .  States having more than 77: incidence of fire-related 
fatal truck accidents-summer quarter. 



TABLE 3 

Pearson Chi Square Significance Level 
Firerno Fire by Season for each DOT Region 

I 1 DOTRDgion I Significance Level 1 

1 ALL REGIONS 1 0.0000 i 
I 

Conclusions 

1. F i e  incidence in combination vehicles involved in fatal accidents is higher than 
for passenger cars. 

2. This incidence is strongly related to season. 

3. This incidence is strongly related to geography. 

4. These ewo factors (season and geography) interact to produce rather high rates 
in the southwest in the summertime. 

5.  This additive effect is taken as further evidence that the underlying factor 
responsible for the higher incidence of fire is temperature. 

Final Comment 

FARS now provides a very large set of data. It is possible to search for patitterns 
among events that are quite rare, although the assumption chat the events are stable with 
time is necessary. The t o d  number of f a d  accidents reported in eight pars of FARS is 
nearly 400,000, the number of large trucks involved in fatal accidents is 29,678, and the 
number of combination vehicle fires about 1500. 

This analysis is only a part of a larger study, and is presented here mainly to show 
the interaction of season and region. There may be other variables which also are 
nssociaced ulth the incidence of fire, and, of course, some of these may also interact itlth 
the present variables. Nevertheless, it seems reasonable to suggest that there is some 
relationship between temperature and the incidence of truck fires. causation study. 



APPENDIX E 

Dak Forms Used in This Study 



TRUCK FIRE STUDY 0 9 / 2 7 / 8 4  

I .  TARS S t a t e  Code 2. FARS Case No. 3 .  FARS Vah. 80.  
T a q * ~  V T  

4 .  W.CS 3 NO. 5 .  Accident Date ! I , ' 8  2 
I &  J S  W ? 7 7  as? P16 pz - - 

- .I------.I 

17 7 p9 C I  U a3 SU 

7 .  Truck Make 

But ocar 
Chearolat 
Biamcnd Rao 
Dodge 
Ford 
P r e i g h t l h e r  
mc 
HC 
l'hwwtth 
Hock 
Pere rb f l t  
Western S t a r  
White* 
Other [ 123 

rapran aw 
*Ask Auto-, .%Zinsr, Vstmr S k e .  

8. Truck Moelef W n b u r / m )  

11. Fuel Type 
Diesel [ ] i  
C ~ O U . I ~ ~  e i 2  
LPG (propane [ 1 3  
Other e 9 4  

a7 

. Eirgiae Xake 
.%r ' s gasoliae 
Bllis-aubers 
Ca te rp i l l a r  
Cnmmfam 
D e t r o i ~  Diesel 
nc 
Mpck 
White 
Othar Diesel 
U ~ O M ,  

13. h g f n a  Model --------- 
2 9  JO $4  41. as ay ts at, 47 

14. Pucl T& 

9. Nodal Year 19 si== 0 - -  - 0 -  

Cl SI 
P I -  - - I  

IM- rra m;)-trf  13crn(l trq. ,ql 
LO. Cob S ty l e  Commt iona l  [ ]I 

COE/Cob W d  [ 12 
15. Z Furl R&ning 

33 #t r*Y 
CONFIGUIWION 

POL= UMT nRST TRAELWI, SE~BND TRAILER 
16. TY?E Tractor  [ 10 Semi I 12 S I I P f  E 12 

F u l l  [ 12 Ful l  
Other [ 13 Oshet 

I 12 
! 13 

None LIB son. 18 
$ 7 .  SODY $ 6 .  Trk: @ 

van f 1: van I l o z  van b 10: 
Flatbed [ 12 Z t t b e d  [ 102 Flatbed [ I02 
Ttnlcer [ 13 T d  [ 103 T a k  [ 103 
ReLuse [ ]S Aueo Cr. [ I04 Xuco Cr, [ 104 
rn i I S  DMp 1106 WP [ 108 
Otner [ 17 Other [ 108 Other 

W 
[ I08 

9#-# b8*> 

(spec$,sI (ped,s (speciifd j 

18. SO. OF 
U i E S  One [ 12 h e  

v 
K 1-9 

.We e 12 TWO [ n2 TWO 1 12 - - - - 
3 r e e  [ j3 Three [ I,? - Three - - [ jz 
:our [ 14 :our t 14 .I our .[ 14 
Five b 15 [ I  r y . 

br CI 61 



19. 'hat was the  Toed Weight of the truck an i  cargo? Ibs . 
64 b7 C( Y 9  70  71 

20. Wnat was the &=go Weight? 21. 'What were the Empty Weights of :he uni:s? 

ST. ='ICK ------ lbs .  TRAC/ST* TILK .--- -- Ibs. 
(5  .Fuzz: I T6 v g W 'm a' 

1ST I=. lbs . lST TLR. lbs . .----- 
t#L I*S w mr feu m7 

f% .*zz: I 
2NI, TLR. l b s  . 

IJBnpmmIIL*) 
fND "R. 

----1. 
l b s .  

Iff i%ZZ i SDS . corn* ------ 
w #I 94 91 fw W 

TOT. CdRGO --- Ibs  . 
w ec 86 F%rT 

22. %hat was t he  T o t t i  Length o f  the t ruck and any t r a i l e r s ?  f t .  
I W  t*$- I40 

What were the Lengths of each unit? 

TRACI'ST. TRK f;. Cargo Body Length of ST. TRK - CI - b e  

n'r I r e  
IST 'I"ItL;R --- f t .  

IW IW t r ~  230 What the vid th  of t ruck o r  cargo 
2ND m f t .  

lL1 IU CLC i n  inches? - - - ins. 
IZ(, IS? IU 

24. Cargo 
(epeeLJ% rmbcodo beiowl ST. TRK 1STTRLR. ~ N D T R ~ . .  CODE - 

w'tp 
Genera Freight 
%eta1 (co i l s ,  sheets, rods) 
Gasoline 
Dies e l  
?lamable Caw in bulk . 
~ o + . . i a b l t  r ~ s c q  buk 
Solid in bulk (am-pkgd) 
Nan-flammable L i q u i d  in bulk 
rlnnnnnble Liquid ia bulk 
Processed Food (refrLgersted) 
Farm Products (fac. isabals)  

15. Eazanlous Cargo 
Yes [ I :  
No [ I 2  

M7 

27 ,  Type cf Carrier  (,%k Stdy/B!CSi 

i n = r a s t a t e / p r i v ~ t e  
I n t r a s t a t  e/hire 
Covemen: 
Re3 tal  
Otner 
Unbsotm 

101 
I 102 
I 103 
1 104 
[ 105 r 105 
1 107 
I 108 
1 log 
1 110 
I I:: 
f 122 
[ 115 
1 195 

r r W b  
26. Cargo Spillage 

Yes [ I,' 
No [ I 2  

w 
28, Type of Trf? Du&u S*dy/aMCS! 

Over-Thebad (BMCS) I I: 
L e d  pick-up and delivery [ 12 
Under 200 ales (one way) [ 1~ 
b a r  200 miles " i 14 
her-The-lbad (Surpey [ !,c 
Uaknovn I :: 

r So 



. . - p v 7 . c -  .--. I . . rli---c3:; a , ~ z  XCIOR izzcs I 
I I ? NOT C=L:SIOF LTZ< lg 

I 

Stzif  gkf : x c k  1 102 
S:raigh:/T:aSer i 102 
Tractor (bobtail)  
Irac:or/Sed-True: 

I P3 

Trtc:or /Double 
I ]ad 

3thtt frutk 
I PC 

77 
I P6 

~n'kioun T a c k  1 337 

Slow/Stoooed/?a:kad Vehicle 

None [ ] Srrspla Veh. Other. 

Slat-m0-3g [ 3 I !  
Szopped 08 badway 1 ;  
S tc~ped/?arked O f f  

I I 
badvag f 3  1 3  

S m l e  Vehicle Role :co ' ; i i a ta  bl/veh a Z y )  

S t a c k  [ : 
s tri u p  b 1 
Unlearn i I 

aaar-&a I I f  
Read-&I 
Rear- to-bar 

e 12 

?Let: 
i 12 - .  ro Side or h g l e  6 14 

Siaa-Swipe Same 3i:eczfon [ 15 
Side-Sb;ii?t Opposite Direction [ ] B  
Oztier [ I? 
Vnknm \ - K 19 

Irr* tY,c 

Jackif  e ? r b a q  ; 1: 

Ovaz:ur= 
9 - :thq i j 

Subseq. I : 

ba-O,Lf -had 
 AVO^ ~ C C  - i J  
Coll. w/veh fa trans, [ jJ 
Coll. v / f b e d  object I ]# 

rgC 

3irce:ion of OT: 

No. or' Quar:e:L:~~s 
Ib7 

Collision v::t.: 

?bed  Obj ec: i !  

Ozbe: Nan-Collis icc 1 2  

Samvle Vehicla Dsnane Area - 
r ront [ 141 Left Side i 107 
Ugh: Pron: 192 Left Fron t  1 192 
Xsn: Side [ ]US Top [ l O l c  
X3h: Bear 134 Zade--a--'a .- -.- ge i 7 - , *  ,,, 

i 1133 3 . Zear r ~ t a l  
* .  

. i 
,or: 3e;il. [ 125 Unimow ; :So 

luelbq ibi-cw 



'2 -st None . . . *- ! 3: . . 
r -  .. . 

SccsnC 1 12 ?auk 8upture , 1 afgk; i t?;  &AX. A&. 
y.-; -. -- - i 13 5ueL Leakage ; 1 Xgii: Ltf; h. Unic .  

U n b m  Systet TaFhze or Not i 1 

23 .  Fuel Spillage 

N/A No sps;em f d i u r e  : 1 
32. Fuel Spirten F a U r e :  Cause Po*: 02 Wac: Yes No Udic. 

Xi4 No system FaFiure [ jS ?oi,ntofiies: Yes Ho Uak. 
-. ::rs/~~qiosion i IS 
Ove=arrr, [ 12 3L.  mlos ion  
CoUAsion w/movtng vehicle 13 

I 14 
Witnessed by hspondent f 1: 

Collision v/ f b e d  ob j ect Reported 
CoU, ~ / s l ~ v / ~ t o p p ~ d / p a r k e d  veh 15 

I 12 

1 16 
None 

Other Non-collision 
r 13 

1 I9 
Unknovn 

Unlroo'~~~ 
I 18 
nc 

zrz 
35. Firs: kh j o r  Y ! r e i 4  Burned 36.Ig3itbn Source 

Diesel %el i 12  Sparks-Colision 1 1 2  
G U O L ~ ~ S  FuuJ 1 12 Fire other ~ c h t c l t  I 12 
u q u i d  k r g o  1 I 3  othet Spark i 13 

Cargo [ 14 Other I 14 
Tractor or Track Cab 1 15 
?railer or Cargo Body, 1 36 
Other I 17 

Uaicam 1 I J  
28s 

ijrkIm3 1 3 8  . 
z& 

!9. 40. 
37. Seat Belt Usage - 3r$ver bt=apmeat Ej ectf on 

Yes - used belt I Ii 
No - installed bel; not u t d  [ 12 
No - zct belt irrstollad i 15 
N/A- Ik ive rno t  irr Bert [ ]g  
UnioloVz~ I I3 

rw 
38. S e a t  bel: Usage - ?assenger(s) 

~LI 
Some 
Sone 

-ver 
Aurboriztd Passeage: 
k u t h d  . lasseager 
1 and 2 above 
2 aad 3 abwc 
1 a d  3 above 
1, 2, and 3 above 
lone 
UakrLovn 

N/A: No passenger or 
I 18 41. ktimnted Iravel Speed nph not *A sea: IVI nu 

UnLslm I 1; - - 
~ ! 5  4 2 ,  Kigk/Lew Temps - 

In /*== 

A 4. Contrlbu:Lng Factors 43. kmps "On -"[ ]I "Off ?a?"[ 12 !?:A: ;i 

None I 1 
DrLvet Action ! 1 . . 
Other 3 



.g 
I -- 
(I, 

c: 

5- 
I '- 
IB 
I :I: 
(I, 



n51, Tould there  c tLl1  have been infurpideath from the f i r e ?  Yes No Don't 
-,lain: Knov 

l*** Seat b e l t s  were used - Coilislori l a d  f i r e  f n i u r l u  (ampie  urYci r  )** 

NO m0WN ?zs 
Code Q55 N/A Code Q5J UNK Go ro 455 
Skip t o  Q56 Skip t o  Q56 4 

E M H I d  rhe rue' of s u r  b e i t s  have reduced eolLLsloo. L n j u q  and aliowed the 
viczia t o  escape in jury  from the f i r e ?  No Dan"t Know 
Exp:Lairr: 

4 Seal: be1:r were no+ used - fire-related d u t h  f8a~npie v~ i r i r l e )  * 
NO moWN YES 

Code 456 #/A Code 956 UNK Go to  456 
Skio t o  n u n  Skip t o  next 

sec t ion  s e c t i ~  / 
I c- I 

956. WouLd the use of scat b e l t s  have reducad co l l i s ion  i n j u t i m  aad allowed 
vici :b t o  escape death from the  f i r e ?  Yes No a h n ' t  Know 
*:Lain: - *** Enrrnpmmt - f i r e r e l a t e d  infurgldepth Isamp& vehk?ejH* 

NO ONKNOWN FA 
Code 457 N1.i Code 457 VNR 
SIcfp t o  Q58/59 Skip t o  Q58/59 

7+ 4 
057.  Rod the vict im not been trapped, could helshe have escaped h f u r p l d e a t h  

from the f i r e ?  Pes No Dw't Rnow 

n58. Are there  suppleaento1 reports ,  pnotos, etc .  available? Eov do we get them? 

459. What f i r e  md emergency un i t s  responded to  accident scene? - 



MVMA HEAVY TRUCK PROGRAM 
I 982 FARS SUPPLEMENT DATA ams 

ACC l DENT O DENT 1 F 1 CAT I ON (PZLI; OUT RUOR TO TmTERYZU) 

1 .  FARS State of Crash Code 
TT 

2. FAAS Case No. 
-5-7-T? 

3 ,  FARS Vahlcls No. 
- 7 - T  

6. Owner's 8uslnms Type 
, 

VEHICLE USE 

7. Operating Authority a t  the Tfw o f  the A c ~ t d t n t  

Do any o f  your truck ever carry goods f n t a n t a t a  (across state I fnes)? 
2 r IL 

1# AvthPrtzd MIS ersrt W jr - also me d r i v e ?  MI 2 I, I3 

w e 34 
g ]zlco-.+lrm,w 

M u  tkr 9mm m* 
[,,I5- a l s m t h d h t  NO) 1: 

propie's goods) 

8. Type of  Trip 

Over- the-goad 
Lass than ZOO m i  las one-way intendud 

t r i p  distance 
13 

Greater than 200 m i  Ies one-way intended 
t r l p  distance 

I 14 

Unknown over-the-~oad t P i p d i stance i 15 la 



POWER UN f 7' 

Autc~ca r 
B rockway 
Chevro I er 
Diamond Reo 
Dodge 
Ford 
Freight1 iner 
CWt 
Hendr l tk 
I n t l .  Harvester 
Kenwort h 
Hack 
Ma man 
F k  relades 
Peterbi 1 t 
Vo 1 wa 
Western Star 
Wh i t** 

VEH l C t E  COllf I GURATl Obl 

POWER UN IT FIRST TRAILER 

14. TYPE: Tractor 18 Semi I 1 1  
Sr.Trk. 5011 F u l l  [ I 2  

Other 1 13 
None I 4  

P 

10. Power Unit  t4ode1 
(Ime or flo. ) 

1 1 .  P ~ m r  Unit Hodel Year: 
f,c2wn re&-) l 9  TlT 

12. Power U n i t  tab S ty l e  

Convent i ona 1 I 11 
Cab-Over-En9 1 [ 1 2  ne/Cab Forward 

m 

13. Fuel 

Gas 
Diesel 

11  

Other 
1 I2 
[ 1 4  

(Spe-jYl 
b 

BODY 
STYLE : 

Tractor 
Van 
Fi atbed 
T ariker 
O U ~ P  
Refuse 
Other 

Flatbed [ 2 
Tank 

Other [ 19 
I 

16. NO. OF One [ ]I 
AXLES: Two 112 Two f 12 

SECOND TRA t LER 

Full [ 12 
Other [ 13 
None u4 

Van 

tank 

Dump 
Other [ 3: 

P 

one [ I 
Two [ 12 
Three [ I 3  
Four + 4 

THIRD TRAILER 

F u l l  [ 12 
Other [ 13 
None [*]I4 

flatbed 32 van E " 
Tank 

One [ 1 1  
Two [I2 
Three [ 13 
Four + 



LENGTH AND UE l GHT 

17. What was t h e  TOTAL WEIGHT of she t ruck  and any cargo a t  t h e  time of t h e  
acc iden t?  Lbs. 

' z T ~ = l r P - s T  

18. What was the  CARGO WEIGHT'? 19. What a r e  t h e  EHPTY WE lCHfS o f  t h e  uni t s ?  

St. TRK. Lbs. TRAC/ST TRK. Lbs, 
-4~a-;r-il.p = - Z Z T T T  

(!I Fuzz: -- ) 
15T TRLR. bbs 1 ST TRLR. Lbs. 

' ~ ~ T T J T T  air~sxrrx 
(% *Fuzz: 1 

2N0 TRLR. Lbs . 2ND T ~ R .  Lbs. [ I ]  
3r373T7rT-s T T - ' Z C ? ? r C ? r  (0 

i ( X  r"u2Z: Dw 6L 1-4 

3RD TRLR. Lbs. 3RD TRLR. Lbs . 
%‘PTWmT PTT'ITIfT 

I (Z t a z z :  (OR Ehrpfy CombirrrrtWn W e & :  
tbs. ) 

TT-nIrT-ta 

20. What was t h e  TOTAL LMCTH of  the t r u c k  and any t r a i l e n  a t  t h e  time 
of the a c c i d e n t ?  Ft. 

T " t r W  

21. What #re t h e  GNGRtS o f  each unl t?-*(CVI Cargo ao& L4ngtlr fm S w h t  , W k i  
Ft. TWIST TRK. w=T --- 

157 TRIR. Bt. 22. Whet was the WIDTH o f  the truck or -=a 
2NO TRU. F6. 

cargo a t  the time of the accident? 
1R3-T  

Ft.  -- Ft . 3R0 TRLR. 
' P 3 P - S  

23. Cargo S t .  I ST ZN D 3 RO 
(Sgecijy ma aoaa W L O O ~  - - -  TRUCK TRAILER TM i LER TRA 1 LER 

Empty 
General f r e i g h t  (L%L% 
Household goods, uncrated 

f u m  i t u r d f  r x t u r r s  
M t a l  (coi t r ,  s h a a t r ,  rods) 
Heavy moch i nery/l argr o b j e c t s  
Rotor veh i c 1 es 
Or f veowsy/towaway/P i ggyback 
Gases in b u l k  (LPG,   to pane) 
S o l i d s  i n  bulk ( n o t  packaged) 
Liquids i n  bulk (milk, g a s o l i n e )  
Exp 1 o s  I vas 
~ o g s ,  Poles ,  Lumber 
Ref ri gcra ted  fbods 
HOP i 1 s home 
fern products  ( inc lud ing  animals) 
0 t h e r  

24. Hazardous Cargo 
Yes 
No 



25.  Were any of the following the primary accident event? 

Ran-of f- road 
Jackkn i fe 
Overturn 
Separation of uni ts 
Fi re 
Loss or  spi t lage o f  cargo 
Cargo s h i f t  '- 

None 

26. D i d  any o f  the following resu l t  from the accident (not the primary event)? 

Spi 1 lage of non-hazardous cargo [ ] 4 
Spi 1 lage of hclzardous cargo [ ] 2 
f i r e  ( i n  any vehicle) 
Explot ion 

[ I 3  

Nonle 
1 1 5  
I l l  
II 

27. A t  the time of the accident how many hours had the dr iver  bean dr iv ing? Hrs. 
T'jT 

* END OF INITRVIEW 

Thank you for your cooperation. 

28. Driver Age (fMm PRRSI Yeerr 
W T  

....-....--..,.....U-..--..-..o~......--..I.......-....(.-......----..----..~W---..----..~..-~.I--..-....--~., 

29. Intorview Status 

Com;:,l ete 
Ref usa 1 

[ I  1 

Pan:lal 
1 1 2  
[ I 3  

Unable to  contact [ 1 4 
Y 

DERIVED IINFORWATIBN (Imert quost* raabem.) 

30, Source 

Police Report [ I 1 
Interview [ 1 2 
BflCS 
Mai 1 

1 1 4  
[ I s  n 



voa2 CASE mLX - - - - 
VLO4 V X  - - 

v a t 0  caa 5mz - 
vat& soma mI? SFYU - 
vat2 Pmm UUZT xazs - 
V 8 U  TZAT TY3Z - 
0814 - 
vats rt;m,= - - 
Prrlc-- * 
Val7 ma2 - 
(re18 TZAtaoBX -- 
0819 VZS am. - - 
v820 == ------ 

w 
~ 6 2 3  TOT CABCD 39T - - - 
v824 -=- ------ 
~ 0 2 7  2ad TL3( WT - - w - - - -  
v828 TQT VLB ZEQeTB - - - 
0829 P. LFdleTB - - - 
v130 1s t  TZA WGZZ w - -  
v831 2nd T f ? 3  EEblGZE - - - 
v832 WbCTS Z X C S S  - - - 
v833 FUEL TAWX CONPIG - 
V834 R TXNE SIZE m - -  
v875 L TASK SIZE --- 

v836 L Arm TAll?C SIZE 
va37 R d ~ f t  z m  SIZE 

CI 

0838 FUES 08 BOARD 8 - 



FUEL SPITjlaREST - 
5 ~ 3 T I o N  so- - 
lst -9 BORNED _ 
ENTEIAPPLENT - 
LfiCTfoN - 
m.OCCVPBiVE3 - 
80. ulmm IH meB 

NO, DP3D M VEX - 
DMVEXfElJm2 - 
NO. PASS PSjSE, - 
NO. PWS INJD - 
DHmQlSgVlg  - 
A-IXJDOTBOrB - 
B-mm OTII VEB - 
C-ma CYCB m8 - 
mIbtJDOTBflE8 - 

CDL; NPm 1 - 
C O L L t M P T 2  ..I) 

COLL rim2 3 - 
COLL EVENT 4 - 
COWlNEIJTs - 
Q:F W/O FUEL S P a L  - 
Q:WJ/X W/O ffi P - 
Q;BELT,1JOPLNJ 
Q : ~ . , N O P X  - 
V2AETTOIO: C3U -- 
f'3ATrfON:CD~ -- 
ACE MdEFlg -.I 

ACE DA.2 0 -  . 
w 



INTERVIEW LOG SHEET 

:ARS STATE FARS CASE NO. 

FARS VEHICLE NO. 

Oare / T i m e  ~ o m ~ n ~  1 person / Posit ion I Phone ) 1ni:irl 

I I I I 
I 



APPENDIX F 

Data Set List of Fire-Only Fatalities 

This appendix contains the computer output for a data set list of selected ral-iables 
for those cases involving ti-uck occupants who were believed to have succumbed to fire-only 
injuries. The predominance of iiquid cargo fixes in this subset can be noted. -4 larger set 
(61 persons) of cases (not presented here) covers truck occupants who died from fireland or 
traumatic injuries. This appendix is given primarily as an example of the d3t3 retrieval 
method. 



Program: LIST (Data Set Lisc) 
Date: DEC 8, 1984 at f3:52:46 

Data Key: COhlB2 

Filter: 
LVCLLmE Vl54=1-3 .W VS04=1 AND V902=1-3 

Listing of Filter Variabbs Requested: 
Num Name T FW Loc ID hlR &ID 1 blD 2 
154 NOOFK-INJUREDNVEH C 2 169 0 1 
804 FUELTYPE C 1 258 0 1 9 
902 NO. K DtiE TO F - S . W  C 1 490 0 1 9 

Title: 
DIESEL TRUCKS WITH A FAT.kLITY IN W TRUCK 

Options Specified: 
LABEL 
NARROW 
CASE 

WIDTH = 70 
VARL4BLE = 1,2,104,805-8l3,S15I840,843,S50,852453,855,857,~58,Q~5, 

S 5 9 , 8 6 0 . 9 1 6 , 8 6 1 , 8 6 2 , 9 1 7 , 8 6 3 , 8 6 4 , 9 ~ 7 1 ,  
573-882.867,880,557,902-906 

.Listing of Program Vaiabies Requested: 



Num Name 
1 CASE ST-ATE 
2 CASE NUhIBER 

104 VEHICLE NUMBER 
805 ENGINE &LAKE 
806 ENGINE MODEL 
807 VEHICLE M.4KE 
808 VEHICLE MODEL 
809 MODEL YEAR 
810 CAB STYLE 
811 POWER UMT BODY STYLE 
8 12 POWER UNIT - AXLES 
5 13 TYPE OF FIRST TRAILER 
815 1ST TRAILER BODY TYPE 
840 HAZARDOUS CARGO 
841 CARGO SPILLAGE 
842 TYPE OF CARRER 
843 TYPE OF TRIP 
850 INITIAL IMP.4CT POINT 
852 ROLLOVER-CAUSE 
853 ROLLOVER-DIRECTION 
855 SACKNIFE 
857 IST HMblFUL EVENT 
858 1ST OTHER VEH. CONFIG 
9 15 MANNER OF COLLISION/lST 
859 2ND HARhlFUL EVENT 
860 2ND OTHER VEH, CONFIG 
9 16 h W I i  OF COUISIONIZND 
861 3RD HARMFULEVENT 
862 3RD OTHER VEH. CONFIG 
9 17 Pc24NNER OF COLLISION/3RD 
863 4TH HARMFUL EVENT 
864 4TH OTHER VEH. CONFIG 
9 18 K4NNER OF COLLISIONl4TH 
865 5TH HARMFUL EVENT 
866 5TH OTHEIi VEH. CONFIG 
919 M4NNER OF COUISIONI5TH 
869 SEATBELT USAGE-DRFER 
870 SEATBELT USAGE-PASNGRS 
871 EXPLOSION 
873 SLOWISTOPPEDPARKEDATH 
874 FUEL SYST FAIL:RUPTURE 
875 FUEL SYST F.4IL:LEAK 
876 F'tiEL SYST F.9IL:CAUSE 
877 FUEL SPILLAGE: DIPACT 
878 FUEL SPILLAGE: REST 
879 IGNITION SOURCE 
880 1st MATERIAL BURNED 
881 ENTR4PhENT 
882 EJECTION 
867 MOST K4RhGTZ EVENT 
880 1st MATERIAL BLTRNED 
887 NO. PASSENGERS KIUED 

T FW Loc ID &lR hlD 1 BID 2 
C 2 1 0  1 
C 4 3 0  1 
C 2 9 2 0  1 0 
C 1 289 0 1 9 
A 10 290 0 1 
C* 2 3 0 0  0 1 99 
A 10 302 0 I 
C 2 3 1 2  0 1 99 
C 1 3 1 4  0 1 9 
C 1 3 1 5 0  1 9 
C 1 3 1 6  0 1 9 
C 1 317 0 1 9 
C 2 3 1 9  0 1 99 98 
C 1 408 0 1 9 
C 1 4 0 9  0 1 ' 9 
C .  1 4 1 0  0 1 9 
C 1 411 0 1 9 
C 2 422 0 1 99 
C 1 426 0 1 9 
C 1 427 0 1 9 
C 1 429 0 1 9 
C 2 432 0 1 99 
C 2 434 0 1 99 
C 1 502 0 1 9 
C 2 336 0 1 99 
C 2 438 0 1 99 
C 1 503 0 1 9 
c 2 440 0 1 99 
C 2 442 0 1 99 
C 1 504 0 1 9 
C 2 444 0 1 99 
C 2 446 0 1 99 
C 1 505 0 1 9 
C 2 448 0 1 99 
C 2 450 0 1 99 
C 1 506 0 1 9 
C 1 455 0 1 9 4 
C 1 456 0 1 9 
C 1 457 0 1 9 
C 1 458 0 1 9 
C 2 459 0 1 99 
C 2 4 6 1  0 1 99 
C 1 463 0 1 9 
C 1 464 0 1 9 
C 1 465 0 1 9 
C 1 466 0 1 9 
C 1 4 6 7 0  1 9 
C 1 468 0 1 9 
C 1 469 0 1 9 
C 1 452 0 1 9 
C 1 367 0 1 9 
C 1 474 0 1 9 



902 NO. K DUE TO F - SXBP C 1 490 0 1 9 
903 NO. K D L Z  TO F+T - SABP C C 491 0 1 9 
904 NO. K TO FiE - SAIP C 1 492 0 1 9 
905 NO. K DUE TO T - SiLffP C 1 493 0 1 9 
906 NO. K DUE TO T+E - S M P  C 1 494 0 1 9 



Da:ta Set List - C.4SE mode 
Date: DEC 6, 1984 at 13:52:58 
DIESEL TRUCKS WITH A FATALITY LV THE TRUCK 



CASE No. 1 
V1:CASE STATE 
V2:CASE NUMBER 
VlO4:VEXICLE NUMBER 
V805:ENGINE h U K E  
VSO6:ENGINE MODEL 
VSO7:VEHICLE MAKE 
V80S:VEHICLE MODEL 
V809:MODEL IIEAR 
V81O:CAB STYLE 
V811:POWER UNIT BODY STYLE 
V8 12:POWER LXIT - AXLES 
V8 13:mPE OF FIRST TRAILER 
V8 15: 1ST TRAILER BODY TYPE 
V64O:WARDOUS CARGO 
V84 1:C,4RGO SPILLAGE 
V842:TYPE OF CARRER 
V843:mPE OF %RH, 
V850:INITL4E IMPACT POINT 
V852:ROUOVER-CAUSE 
V853:ROLLOVER-DIRECTION 
Vb55:JACKNIFE 
V857:lST H4RMFTJL EVENT 
V858:lST OTHER VEH. CONFIG 
V $ l 5 : & W R  OF COUSIONi IST  
V859:2ND HARhFUL EVENT 
V860:2,ND OTHER VEH. CONFIG 
V916:MANNER OF COLLISIONI2ND 
V861:3RD HARMFUL EVENT 
V862:3RD OTHER PrEH, CONFIG 
V9 17:MANNER OF COLLISIONl3RD 
V863:QTH HARR(E'UL EVENT 
V864:4TH OTHER VEX CONFIG 
V9 lS:hfANM3R OF COLLLSIONl4TH 
V865:5TH HXRhlFUL EVENT 
V866:5TH OTHER VEH. CONFIG 
V9 19:,MANNER OF GOLLISIONISTH 
VS69:SEXTBELT USAGE-DRIVER 
V8 70:SEATBELT C'SAGE-PASNGRS 
V8 7 1:EXPLOSION 
V873:SLOWISTOPPEDiPiP9RKE:D/VEH 
V S ~ I : ~ E L  SYST FAIL:Rt?PTUJRE 
V8f %FUEL SYST F.4IL:EEA.K 
V876:FtTEL SYST FAILCAUSE 
V877:FUEL SPILLAGE: IMPACT 
V878:FUEL S P U G E :  REST 
V879:IGNITION SOURCE 
VSSO: 1st K4TERLA.L BLI"\TED 
V88 1:ENTRAPMEW 
V882:EJECTION 
V867:MOST HARrclF19I, EVENT 
VS8 7:NO. PASSENGERS KILLED 
V902:NO. K DC'E TO F - SAMP 

Alabama 
a35 
Veh. #I 
C u m i n s  
350-999999 
Freightliner 
FLC12064T. 
8 2 
Conventional 
Tractor: N/A 
3 
Semi-trailer 
Other 
Yes 
Yes 
Intrdprivate 
Locd pick-up and delivery 
Left 
N/A:No rollover 
N/A:No rollover 
No 
b:Col.wi Fixed object 
NiA:No other vehicle 
Not a coUsion 
FireBxplosion 
N/A:No other vehicle 
Not 3 collision 
No Event 
N/A:No 3rd harmful event 
NIA: No 3rd event 
No Event 
N/A:No 4th harmful event 
NI.4: No 4th event 
No Event 
N1A:No 5th h d u l  event 
NIA: No 5th event 
NiA:Driver not in seat 
N1A:No passenger 
Reported 
None 
None 
None 
N14:No system fa 
No 
No 
Unknown 
Other 
None 
None 
2nd event 
NIA: No passengers 
1 



CASE No. 2 
V 1:CASE STATE 
172:CASE NUMBER 
V 104: VEHICLE NUMBER 
VSO5:ENGmE h u m  
V806:ENGINE MODEL 
VS07:CTEHICLE MAKE 
V808:F'EHICLE MODEL 
V609:hIODEL PEAR 
VS1O:CAB STYLE 
VP 11:POtVER LWT BODY STIZE 
V612:POU%R UNIT - AXLES 
VS 13:TYPE OF FIRST W E R  
V815:lST TR4ILER BODY TYPE 
V640:HAZ.4RDOUS CARGO 
V841:CARGO SPILLAGE 
V842:TYPE OF CARRIER 
V843:TYPE OF TRIP 
V65O:INITIA.L IMPACT POII'TT 
V852:ROLLOVER-CAUSE 
V653:ROLLOVER-DIRECTION 
V655:JACKNIFE 
7785 7: IST HARhIFUL EVENT 
V65S: 1ST OTHER tTH. CONFIG 
V9 15:hL4NNER O F  COLLISIONIlST 
V85 9:ZND HARh'IFLZ EYENT 
V860:ZND OTHER VEH, CONFIG 
VO 16:~hlAiWER OF COLLISIONISND 
VS61:3RD HRMFUL EVENT 
V862:SRD OTHER VEH. CONFIG 
V9 17:MANNER OF COLLISIONISRD 
V863 : 4TH HARMFUL EVENT 
V864:4TH OTHER VEH. CONFIG 
V918:hfAlYhm OF COLEISIONi4TH 
VR65: 5TH H.4RhPUL EVENT 
V666:5TH OTHER VEH. CONFlG 
V919:MANNER OF COLLISIONl5TH 
V669:SEATBELT USAGE-DRlS'ER 
V870:SEATBELT USAGE-PASNGRS 
VS71:EXPLOSION 
V~~~:SLOC~'ISTOPPED/P.~F~KEDI'VEH 
V874:FUEL SY ST F.41L:RUPTURE 
V875:FUEL SYST FAIL:LE.SK 
V676:FUEL SYST FA1L:CAUSE 
V877:FUEL SPILLAGE: IMPACT . V67S:mTEL SPILLAGE: REST 
V879:IGNmON SOURCE 
V880: 1st M4TERL4L BURNED 
VS8 1:ENTRAPMENT 
V862:EJECTION 
V867:MOST HARMFUL EVENT 
VR8i:NO. PASSENGERS KILLED 
V9OP:NO. K DUE TO F - S.4MP 

Arkansas 
227 
Veh. $1 
Other Diesel 
9999999999 
M 
F-2575-SS9 
7 9 
Conventional 
Tractor: NIA 
3 
Semi-trailer 
Tank 
Yes 
Yes 
Inter/private 
Under 200 
Rear Left 
Coll. wffixed ob 
Left 
No 
b:Col.wi Fixed object 
N1A:No other vehicle 
Not a collision 
Overturn 
N1A:No other vehicle 
Not a collision 
Fiie/Expiosion 
N1A:No other vehicle 
Not a collision 
No Event 
NIkNo 4th hannful event 
NIA: No 4th event 
No Event 
NIkNo 5th harmful event 
NA: No 5th event 
No - installed b 
N/A:No passenger 
Unknonn 
None 
L,R 
None 
Fire/Explosion 
Unknown 
Yes 
Unknonn 
Liquid Cargo 
None 
None 
1st event 
Ni.4: No passengers 
1 



CASE No. 3 
V 1:CASE STATE 
V2:CASE NUTvIBER 
V104:VEHICLE NUMBER 
V805:ENGINE MAKE 
V806:ENGINE MODEL 
V807:t'EHICLE MAKE 
V80S:VEHICLE MODEL 
V8OS:MODEL YEAR 
V8lO:CAB STYLE 
V8 1 1:PO\VER UNIT BODY STYLE 
VS12:POWER UXIT - AXLES 
V813:mPE OF FIRST TRAILER 
V8 15: 1ST TR4ILER BODY TYPE 
VS4Q:HAWRDOUS CARGO 
V841:CARGO S P U 4 G E  
VS42:TYPE OF CARRIER 
V843:TYPE OF TRIP 
V850:INITUL IMPACT POINT 
V 8 5 2:ROUOVER-CAUSE 
V853:ROUOtTR-DIRECTION 
V855:JACKMFE 
V857:lST HARMFUL E E Y T  
V858: 1ST OTHER VEH. CONFIG 
V9 l5:MANNER OF COUISION/lST 
V859:2ND HARMFUL EVENT' 
V860:2ND OTHER VEX. CONFIG 
V916:WUNER OF COUSION12-W 
V861:3RD HARMFUL E V E A N T  
VS62:3RD OTHER VEX. CONFIG 
V917:MAiWER OF COUISIONiSRD 
V863:BTH X4RhfIT.Z EVENT 
V864:4TH OTHER VEH. COWIG 
V9 1S:MANNF.R OF COUISZONI~TH 
V865:5TH X m  EVENT 
V866:5TH OTHER VEX. CONFIG 
V919RLWNER OF COLI;ISIBN/STH 
VS6O:SEATBELT USAGE-DRIVER 
V87O:SEXTBELT USAGE-P4SNGRS 
vsa l:EXPLOSION 
I T S  73:SLOWISTOPPEDrPrP4RKEDiVEH 
V S 7 4:F'Li'EL SI'ST FA1L:RLTTURE 
VS75:FUEL SYST F.U;LEXK 
V876:FUEL SYST F.4IL:CAUSE 
V877:FUEL SPILLAGE: IMPACT 
V87S:FWL SPILLAGE: REST 
V879:IGNITION SOURCE 
V68O: 1st 3L4TERIAL BURNED 
V88 1 :ENTWMENT 
V682:EJECTION 
V867:MOST HARhEV9, EVENT 
VS87:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - S.%hfP 

California 
1556 
Veh. #5 
Chris 
350-999999 
Kenworth 
9999999999 
76 
COEICab Forward 
Tractor: N1-4 
3 
Semi-trailer 
Van 
No 
No 
Intralprivate 
Under 200 
No Impact 
N1A:No rollover 
N1A:No rollover 
No 
Fue/Expiosion 
N/A:No other vehicle 
Not a collision 
No Event 
N/&No 2nd hamfukevent. 
N1A:No second ev 
No Event 
N/A:No 3rd h m f u l  event 
NIA: No 3rd event 
No Event 
Ni.kNo 4th harmful event 
NIA: No 4th event 
No Event 
N/A:No 5th harmful event 
N/A: No 5th event 
Unknown:installe 
Unknown 
Reported 
None 
None 
None 
Ni.4:No system fa 
No 
No 
Fire-0th vehicle 
Traceor or truck 
1+ 2 
None 
1st event 
I 
2 



CASE No. 4 
V 1:CASE STATE 
V2:CASE NUMBER 
V 104:VEHICLE KLXMBER 
V805:ENGINE MAKE 
V6OG:ENGINE MODEL 
V60 7:CTEHICLE RlAKE 
VSO8:VEHICLE MODEL 
V809:MODEL I'EAR 
VS10:CAB STYLE 
V8 1 l:PO\VER UNIT BODY STIZE 
VS 12:POUTR UhTT - AXLES 
VS13:TYPE OF FIRST TRAILER 
VSl5:lST TR4ILER BODY TYPE 
V840:IUZARDOUS CARGO 
1'64 1:CARGO SPILLAGE 
V842:TYPE OF CARRIER 
VS43:TYPE OF TRIP 
V850:LNITU.L IMPACT POINT 
V65 2:ROLLOVER-CAUSE 
VS5 3:ROLLOVER-DIRECTION 
V656dACKNIFE 
VS57:lST IL4RMmn EVENT 
TT858:lST OTHER VEH. C O N ' G  
V9lS:MANKZIR OF COLWSIONllST 
VS59:ZND HARMFUL EVENT 
V 860:2ND OTHER VEX. C O m G  
V9 1 6 : h W R  OF COUISION/ZND 
V86 1:3RD I L ~ ~  EVENT 
V862:3RD OTHER VEH. CONFIG 
V917:hlZANNER OF COUISION/SRD 
V863:4TH HilRMFUL EVENT 
V864:4TH OTHER I'EH. CONFIG 
V9 1S:hlANNER OF COUISIONIQTH 
V86S:STH HARMFUL EVENT 
V866:STH OTHER VEH. CONFIG 
V9 19:hUNNER OF COLLISIONl5TH 
V869:SEATBELT USAGE-DRnrER 
V870:SEATBELT USAGE-PASNGRS 
V87 1:EXPLOSION 
V8 73:SLO\ISTOPPED/PARKEDNEH 
V874:FUEL SYST FA1L:RUPTURE 
VS75:FUEL SPST FA1L:LEAK 
V676:FUEL SYST FA1L:CAUSE 
V877:FUEL SPILL-AGE: IMPACT 
V878:FUEL SPILLAGE: REST 
VS79:IGNITION SOURCE 
V880: 1st MATERIAL BURNED 
VSS 1:ENTRQhENT 
V882:EJECTION 
V867:hIOST X4RhIFUL EVENT - -  - 

V68'i:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - 

Coiorado 
420 
Veh. #1 
Cummins 
NT.9999999 
Kenworth 
W900-99999 
82 
Conventional , 

Tractor: NIA 
3 
Semi-trailer 
Tank 
Yes 
Yes 
Interlprivate 
Over 200 
Left 
h s f f - r o a d  
Left 
No 
Overturn 
N1A:No other vehicle 
Not a collision 
FireExpiosion 
NiA:No other vehicle 
Not a collision 
No Event 
N/.kNo 3rd h d u l  event 
Not a collision 
No Event 
N/A:No 4th bannful event 
N/A: No 4th event 
No Event 
N/A:No 5th h d u l  event 
N:A: No 5th event 
Yes - used belt 
N/,kNo passenger 
Witnessed 
None 
L.R 
None 
FireBxplosion 
No 
Yes 
Sparks/coliision 
Liquid Cargo 
None 
None 
1st event 
NiA: No passengers 
1 



CASE No. 5 
V1:CASE STATE 
V2:CASE NUMBER 
V 104:VEHICLE NUMBER 
VSO5:ENGINE MAKE 
VSO6:ENGINE MODEL 
vso7:VEHIcLE MAKE 
VSO8:VEMCLE MODEL 
VS09:MODEL YEAR 
V8lO:CAB STYLE 
VS 1I:POWER UNIT BODY S T n E  
VS12:POWER UNIT - AXLES 
V813:TYBE OF FIRST T R U R  
VS 15: IST T W R  BODY TYPE 
VS40:HAZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
V842:mPE OF CARRIER 
VS43:TYPE OF TRfP 
V S ~ O : ~ I T L A L  DPACT POINT 
VS52:ROUOVER-CAUSE 
V853:ROLLOVER-DIRECTION 
VS55:JACKNIFE 
VS5 I: 1ST HAR1\1IFUL EVENT 
V85S:lST OTHER VM. CONF'IG 
V915:MANF;IER OF COLLXSXON/lST 
VS59:2.W ~ ~ U L  EVENT 
VS60:ZWD OTHER VEH. CONFIG 
V9 16:MANETR OF' COUISIONIPND 
VS61:3D HARMFUL EVENT 
V862~3RD OTHER VEH. CONFIG 
V9 l 7 : W N E R  OF COUISION13RD 
V863:4TH HARMFUL EVENT 
V864:4TH OTHER W. CONFIG 
V9 18:hrlANNER OF COU&SION/4TH 
VSG5:5TH H . m  EVENT 
VSG6:5TH OTHER VEH. CONFIG 
V9 19:h"WNNER OF COLLISIONl5TH 
VS69SEATBELT USAGEDRIVER 
VS 7 0:SEATBELT USAGE-PASNGRS 
VS7 1:EXPLOSION 
V 8 7 3 : S L O W I S T O P F E D P U D N E H  
VSS4:FUEL SYST F.UL:RUPTURE 
VS75:F'LIEL SYST F.4L:LEA.K 
VS76:PUEL SYST F.4ILSAUSE 
VS77:Ft'EL SPILLAGE: IMF'ACT 
VS78:FUEL SPILLAGE: REST 
VS79:IGNITION SOURCE 
VSSO: f st MATERIAL BURNED 
VS8 l:ENTR4PMENT 
VS82:EJECTION 
VSG7:hlOST HARMFUL EVEXT 
V8S7:NO. PASSENGERS ?CLLED 
V902:NO. K DUE TO F - SAMP 

Florida 
782 
Veh. 82 
Mask 
ENDT676-99 
Mack 
R686ST-999 
so 
Conventional 
Tractox N/A 
3 
Semi-trailer 
Tank 
Yes 
Yes 
Interlprivafa 
Over-the-road ( 
Front Right 
CoIl. wtfixed ob 
Left 
No 
b:Col.w/ siow mo 
Straight 
Direct-&-side 
b:Col.wl Fixed object 
N1A:No other vehicle 
Not a collision 
Overturn 
Ni4:No other vehicle 
Not a collision 
Fre/Explosion 
NlANo other vehicle 
Not a coUision 
No Event 
N l k N o  5th harmful event 
NIA: No 5th event 
No - no belt ins 
N/A:No passenger 
Reported 
Other vehicle 
None 
None 
N/A:No system fa 
No 
Yes 
Other spark 
Liquid Cargo 
Driver 
None 
4th event 
NIA: No passengers 
1 



CASE No, 6 
V1:CASE STATE 
V2:CASE h W E R  
V 104:VEHICLE NUMBER 
V805:ENGINE MAKE 
VSO6:ENGINE MODEL 
VSO7:VEHICLE MAKE 
VSO8:l"EHICLE MODEL 
T7SOS:MODEL YEAR 
V6lO:CAB STYLE 
VS 11:POm;ER UNIT BODY STYLE 
TrS12:POWER LWT - AXLES 
V6 13:TEIPE OF FIRST TRAILER 
VS15: 1ST TRAILER BODY TYPE 
VS40:HAZARDOUS CARGO 
VSB 1:CARGO SPILLAGE 
V842:TYPE OF CARRIER 
V843:TYPE OF TRlP 
V850:IhTIA.L W A C T  POINT 
V852:ROLLOVER-CAUSE 
VS53:ROUOVER-DIRECTION 
VS55:JACKNIFE 
V857: 1ST HARMFUL EVENT 
V85S: 1ST OTHER VEH. CONFIG 
1791B:MANNER OF COUISIONIlST 
VS59:2ND HARMFUL EVE.?JT 
V860:ZND OTHER VEH. CONFIG 
V9 1G:MANNER OF COLLISIONI2ND 
VS61:3RD X4RhfF'UL EVENT 
VS62:3RD OTHER VEH. CONFIG 
V9 1 7 : K W R  OF COLLISIONl3RD 
V863:4TH HARMFUL EVENT 
V864:4TH OTHER VEH. CONFIG 
\'9 18:MANNER OF COLLISION/4TH 
VS65:5TfI HARMFUL EVENT 
V866:5TH OTHER VEH. CONFIG 
V9 19:MANNER OF COLLISIONl5TH 
V869:SEATBELT USAGE-DlUVER 
V87O:SEATBELT USAGE-PASNGRS 
V87 1:EXPLOSION 
P873:SLOW/STOPPEDIP.4RKEDNEH 
VSi4:FUEL STST FAIL:RUPTURE 
17S75:FUEL SYST F.4IL:LEAK 
V876:FUEL SYST FAIL:CAUSE 
V877:FUEL SPILLAGE: IMPACT 
VS78:FUEL SPILLAGE: REST 
V879:IGNITION SOURCE 
V880: 1st MATERL4L BURNED 
V88 1:ENTRiPhfENT 
V882:EJECTION 
VSG7:MOST H4RMFUL EVENT 
V887:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - SAMP 

Ahine 
190 
Veh. #2 
Cumrnins 
FORMULA230 
M 
6-2575-999 
7 8 
Conventional 
Tractor: NIA 
3 
Semi-trailer 
Tank 
Yes 
Yes 
Inter/authorized 
Over 200 
Front Left 
N/A:No rollover 
N/A:No rollover 
No 
f:Coi.u~/motor ve 
Carpickup 
Sideswipe - oppo 
ECol. wlmotar ve 
Carpickup 
Sideswipe - oppo 
FireExplosion 
N / k N o  other vehicle 
Not a coIiision 
No Event 
N/A:No 4th hannful event 
N/A: No 4th event 
No Event 
N/A:No 5th harmful event 
NJA: No 5th event 
Unknorn:insta.De 
NJkNo passenger 
Witnessed 
None 
None 
Some leak, unkno 
FireExpiosion 
No 
Yes 
Unknown 
Liquid Cargo 
Driver 
None 
3rd event 
NIA: No passengers 
1 



CASE No. 7 
V 1:CASE ST.4TE 
V2:CASE NUMBER 
V lO4:VEHICLE NUMBER 
V805:ENGINE PvfAKE 
VSO6:ENGINE MODEL 
V807:VEHICLE M.4KF: 
V808:VEHICLE MODEL 
V809:MODEL YEAR 
V810:CAB STYLE 
VS 11:POWER UNIT BODY STYLE 
V812:POWER UNIT - AXLES 
VS 13:TYPE OF FIRST TRAILER 
V815:PST TRAILER BODY TYPE 
V840:HAZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
V842:TYFE OF CARRIER 
V843:'PYPE OF TRIP 
V850:INmAL IhPACT POINT 
V852:ROUOVER-CAUSE 
V853:ROLLOVER-DIRECTION 
V85S:JACKNIFE 
VS57: IST HARhlFUL EVENT 
VS58:lST OT&R VEH. COMFZG 
V915:NANNER OF COLLISIONIlST 
VS59:2ND i9A.RhIFUL EVENT 
VS60:2ND OTHER VEIf. CONFIG 
V9%6:M.4NNER OF COLLXSIONIPND 
V861~3R.D HARMFUL EVENT 
V862:3RD OTHER VEH. CONFIG . 
V917:hWNNER OF COLLISIONl3RD 
VS63:4TH K . l e v L  EVENT 
V861:4TH OTHER VEH. CONFIG 
V9fS:MANNER OF COUISIONIQTH 
V865:5TH X W U L  ElrENT 
VS66:jTH OTHER VEH. CONFIG 
VS f 9:MANNER OF COLLISION/BTH 
V86kSEATBELT USAGE-DRJVER 
VS7O:SEATBELT USAGE-P-4.SNGR.S 
VS7 1:EICPLOSION 
V S 7 3 : S L O W I S T O P P E D / P ~ N E H  
VSi4:FUEL SYST FAIL:RUPTURE 
V875:FUEL SYST F.4IL:LEAK 
VS76:FUEL SYST FAIL:CAUSE 
VS77:FUEL SPILLAGE: IMPACT 
VS78:FUEL SPILLAGE: REST 
V ~ ~ ~ : I G L W T I O N  SOURCE 
V880: 1st MATERZAE BURNED 
V88 1:ENTRAPMENT 
V882:EJECTION 
V867:MOST HARbPUL EVENT 
V867:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - SAW 

hlississippi 
432 
Veh. 722 
Detroit Diesel 
6-71-99999 
GMC 
ASTRO-95-9 
7 8 
COEICab Fonr*ard 
Tractor: Nl.4 
2 
Semi-trailer 
v a n  
No 
Unknown 
Interlprivate 
Over-the-road ( 
Right 
Coll. wimov vehi 
Right 
No 
f:Col.w/motor ve 
CarPickup 
Direct-to-side 
FireBqlosion 
N/.4:No other vehicle 
Not a collision 
Overturn 
N/A:No other vehicle 
lsiot a coilision 
Other 
N1A:No other vehicle 
Not a collision 
No Event 
N/A:No 5th hannfui event 
N / k  No 5th event 
No - installed b 
N/A:No passenger 
None 
None 
Right 
None 
Coll. wlmoving m 
Yes 
Yes 
Sparkslcollision 
Diesel fuel 
None 
Driver 
f s t  event 
N/A: No passengers 
1 



CASE ru'o. S 
V1:CASE STATE 
V2:CASE NUMBER 
V 104:tTHICLE N t . . E R  
V805:ENGINE MAKE 
V806:ENGTN'E MODEL 
V607:VEHICLE MAKE 
V608:VEHICLE MODEL 
V809:MODEL YEAR 
VSl0:CAB STYLE 
V811:PO\TER UNIT BODY STELE 
1's 12:POWER UhIT - AXLES 
VS'I3:TYPE OF FDiiST TRAILER 
V8 15: 1ST TRAILER BODY TI'PE 
V640:KAZARDOUS CARGO 
VS4 1:CARGO SPILLAGE 
V842:TYPE OF CARRIER 
V643:TYPE OF TRIP 
V85O:INITLAL IMPACT POINT 
V652:ROUOVER-CAUSE 
V853:ROUOVER-DIRECTION 
V855:JACKNIFE 
V65i:lST HA.RMFUL EVENT 
V65S:lST OTHER VEH. CONFIG 
V9lS:MGNNER OF COUJSIONI'IST 
V859:ZND HARMFUL EIEIVT 
V860:2hQ OTHER VEH. CONFIG 
V916:M.4NNER OF COLLXSIONI2ND 
V861:3RD HARhlFUL EITEhT 
V662:SRD OTHER VEH. CONFIG 
V9 1 ?:MANNER OF COLLISION/SRD 
V863:4TH HARMFUL EVENT 
V864:4TH OTHER VEH. CONFIG 
V916:M.UWER OF COLLISIONMTH 
VS65:5TH HARhlFUL EVENT 
V666:STH OTHER VEH. CONFIC 
V919:hWNNER OF COLLISION/STH 
V869:SEATBELT USAGE-DRIVER 
V8iD:SEATBELT USAGE-PASNGRS 
V8il:EXPLOSION 
V8 73:SLO WISTOPPEDIPARKEDIWH 
V874:FUEL SYST FA1L:RUPTURE 
VS75:FUEL SYST FA1L:LEAK 
VS76:FUEL SYST FAIL:CAUSE 
V 877:FUEL SPILLAGE: IMPACT 
V878:FUn SPILLAGE: REST 
V879:IGNITION SOURCE 
V8SO: 1st MATERIAL BURNED 
V68 1:ENTRAPMENT 
V882:EJECTION 
'V867:MOST HARMFUL EVENT 
V867:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - SAMP 

Missouri 
222 
Veh. R3 
Cummins 
9999999999 
White 
ROAD-BOSS9 
76 
Conventional 
Tractor: N/A 
3 
Semi-trailer 
Tank 
Yes 
Yes 
Interlprivate 
Over-the-road ( 
Rear Left 
Ran-off-road 
Unk. Direction 
No 
b:Col.wi moving 
Car/Pickup 
Sideswipe - oppo 
FireExplosion 
N/A:No other vehicle 
Not a collision 
b:Col. w/ Fixed object 
NIA:No other vehicle 
Not a collision 
Overturn 
N/A:No other vehicle 
Not a collision 
No Event 
N/A:No 5th harmful event 
NIA: No 5th event 
Unknown:insde 
NIkNo passenger 
Reported 
None 
unknown 
unknown 
unknown 
Unknown 
Unlinown 
Sparkslcollision 
Liquid Cargo 
None 
None 
2nd event 
N/.4: No passengers 
1 



CASE No. 9 
V 1:CASE STATE 
V2:CASE NU3IBER 
V104:VEHICLE NUMBER 
VBO5:ENGWE MAKE 
VSO6:ENGINE MODEL 
V8OS:VEHICLE MAKE 
VSO8:VEHICLE MODEL 
VSO9:fiIODEL YEAR 
V81O:CAB STYLE 
VS11:POWER UNIT BODY S m L E  
V812:POWER CWXT - AXLES 
VS13:TYPE OF FIRST TRAILER 
V815:lST TRAILER BODY TYPE 
V84O:HAZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
V842:'lWE OF CARFUER 
V 8 4 3 : W E  OF TRIP 
V85O:INITIAL IMPACT POINT 
V852:ROLLOVER-CAUSE 
VS53:ROLLOt'ER-DIRECTION 
V835:JACKNIFE 
VS57:lST HARbIFUL EVENT 
VS58:lST OTHER VEH. CONFIG 
VS'1S:ALANNER OF COLLLSION/1ST 
V859:Z.W HARMFUL EVEXT 
VS60:2ND 0'iXX.X VXH. CONFIG 
V916:MANNER OF COUISIONi2ND 
VSGl:3RD HARbfFUL EVENT 
V862:3RD OTHER VXH. CONFIG 
V9 17:RIANNER OF COLLISIONJ3RD 
VS63:4TH HARhlFUL EVENT 
V864:ATH OTHER VEH. CONFIG 
V918:hilA,WR OF COLLXSIONI4TH 
V865:STH HARMFUL EgTENT 
V866:jTH OTHER VEH. CONFIG 
V919:hlANNER OF COUPSIONIbTH 
V86Q:SEATBELT USAGE-DRIVER 
VS7O:SEBTBELT USAGE-PASNCRS 
VS71:EXPLOSION 
VS73:SLOWISTOPPEL)PmDNEH 
V874:FUEL SYST F.a:RUPTL'RE 
VS75:FLIEL SYST FAIL:LEAK 
VS76:FUEL SYST FA1L:CAUSE 
VS77:FUEL SPILLAGE: IMPACT 
V87S:FL'EL SPILL4GE: REST 
VS79:IGNITION SOURCE 
VSSQ: lq LUTERLAL BURNED 
V88 l:ENTR4PMENT 
VS82:EJECTION 
VSG7:hlOST HARMFUL EVENT 
VS87:NO. PASSENGERS KILLED 
V902:NO. K DCTE TO F - S U P  

Nebraska 
101 
Veh. $2 
Caterpillar 
3406-99999 
Peterbilt 
9999999999 
80 
COEJCab Forward 
Tractor: N/A 
3 
Semi-trailer 
Tank 
N/A No cargo 
NJA No cargo 
Hteriprivate 
Under 200 
Front 
N/A:No rollover 
N/A:No rollover 
Yes:subsequent e 
b:Col.w/ moving 
CwIPickup 
Direct- to-side 
Jacknife 
N1A:No other vehicle 
Not a coliision 
FireiExplosion 
N/A:No other vehicle 
Not a collision 
No Event 
N1A:No 4th h m f u l  event 
MIA: No 4th event 
No Event 
N1A:No 5th h a d  event 
NIA: No 5th event 
No - installed b 
N/A:No passenger 
Witnessed 
None 
L,R 
None 
Fire/Explosion 
No 
Yes 
Fie-0th vehicle 
Tractor or truck 
None 
None 
1st event 
X'A: No passengers 
1 



CASE No. 10 
T7 1:CASE STATE 
TT2:CASE NUMBER 
VlO4:VEHICLE NUMBER 
VSO5:ENGINE MAKE 
VSO6:ENGINE MODEL 
V807:VEHICLE MAKE 
P808:VEHICLE MODEL 
VS09:MODEL YEAR 
TTS 10:C.4B STYTI 
VG11:POtVER UNIT BODY STYLE 
VS12:POV7ER UNIT - AXLES 
T7B13:TYPE OF FIRST TRAILER 
V81S:lST TRAILER BODY TYPE 
V840:HAZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
V642:TITE OF CARRIER 
TTS43:TYPE OF TRIP 
\TS50:INITIAL IMP.4CT POINT 
V852:ROLLOVER-CAUSE 
V85 3:ROUOVER-DIRECTION 
T7S55:JACK,WE 
V857: 1ST HARhPUL EVENT 
V858:lST OTHER VEH. CONFIG 
V915:MANNER OF COLLISION/lST 
V859:ZND H4RMFUL EVENT 
V960:2ND OTHER VEH. CONFIG 
V916:MANNER OF COLLISION/2.W 
VS61:3RD HARhfFUL EVENT 
V862:3RD OTHER VEH. CONFIG 
V9 17:MANNER OF COLLISIONf3RD 
V863:JTH HARMFUL EVENT 
V864:4TH OTHER VEH. CONFSG 
V918:MANNER OF COLLISIONI4TH 
VS65:5TH HARXIFUL EVENT 
P866:STH OTHER VEH. CONFIG 
V919:bLWNER OF COUISION/STH 
V869:SEATBELT USAGE-DRniZR 
VS 7D:SEATBELT US AGE-PASNGRS 
7'87 1:EXPLOSION 
VS 73:SLOt;GISTOPPEDPTP4RKEDNEH 
V8iQ:FUEL SYST FA1L:RUPTURE 
V8 75:FUEL SYST FA1L:LEAK 
V676:FUEL SYST FAILCAUSE 
VS77:FUEL SPILLAGE: IMPACT 
'V87S:FUEL SPILLAGE: REST 
'VS79:IGNITION SOURCE 
'P880: 1st MATEIUAL BURIhi'ED 
'VS8 1:ENTRUMENT 
'VSS2:EJECTION 
'1786 7:MOST H.4Rhe'UL ET'ENT 
VSS 7:NO. PASSENGERS KILLED 
'rT902:NO. K DUE TO F - S A b P  

Pu'ol-th Carolina 
133 
Veh. #2 
Detroit Diesel 
6V-9999999 
GMC 
595-999999 
7 9 
Conventional 
Tractor: N/A 
3 
Semi-trailer 
Tank 
Yes 
Yes 
Lntrdprivate 
Under 200 
Front 
CoIl. wlmov vehi 
Right 
No 
b:Col.w/ moving 
CarPickup 
Sideswipe - same 
Overturn 
N1A:No other vehicle 
Not a collision 
Fire/Explosion 
NikNo other vehicle 
Not a collision 
No Event 
NIA:No 4th h d u l  event 
N/A: No 4th event 
No Event 
N/.4:No 5th h m f u l  event 
NIA: No 5th event 
No - instdied b 
NIkNo passenger 
Reported 
None 
None 
None 
N/A:No system fa 
No 
No 
Other spark 
Liquid Cargo 
None 
None 
2nd event 
N/A: No passengers 
1 



CASE No. 1 I 
V 1:CASE STATE 
V2:CASE NUMBER 
V104:VEHICLE NUMBER ' 

V8OB:ENGINE lMAXE 
V806:ENGINE MODEL 
V807:VEHICLE MAKE 
VS08:VEHICLE MODEL 
V809:MODEL YEAR 
V810:CAB S m L E  
VS11:POWER UNIT BODY STYLE 
VS1P:PO~VER UNIT - AXLES 
V8 13:TETE OF FIRST TRAILER 
VSl5:lST TRAlLER BODY TYPE 
VS40:HAZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
VS42:TYPE OF CARRIER 
V843:R'PE OF TRIP 
V850:INITIAL IMPACT POINT 
VS523lOLLOVER-CAUSE 
V853:ROUOVER-DIRECTION 
V855:JACKNFE 
v857:  ST HARMFUL EVENT 
V858: 1ST OTHER VEH. CONFIG 
V915:MANNER OF COLLXSION/lST 
V859:ZND H.4R,MFVL EVENT 
V860:2ND OTHER VEX CONFIG 
V916:NAXVER OF COIdLISIONI2.W 
V861:3RD HARMFUL EVENT 
VS62:3RD OTHER VEX CONFIG 
V917:RUNh'ER OF COLLISIObJ/SRD 
VS63:4TH HARMFLZ EVENT 
V863:4TH OTHER VEH. CONFIG 
V9 18:?UZ4NNER OF CQL6JSION14TH 
VS65:JTH HARMFUL EVENT 
VS66:5TH OTHER VEH. CONHG 
V919:iMANNER OF CQLLISIONIB~ 
V869:SEATBELT USAGE-DRIVER 
V87O:SEATBELT USAGE-PASNGRS 
VS7l:EXPLOSION 
VS73:SLO W,'STOPPEDi'P.4RKEDNH:M 
V874:FLTL SYST F.AL:RUPTT,'RE 
VS7B:FUEL SYST F.;UL:LEAX 
V876:FUEL SYST FAE:CAUSE 
V877:FUEL SPILLAGE: IMPACT 
V878:FUEL SPILLAGE: flEST 
V8 79:IGNITION SOURCE 
VSSO: 1st MATERIAL BULWD 
VS8 1:ENTWMENT 
V882:EJECTION 
V867:MOST HARBVUL EVENT 
VS87:NO. PASSENGERS KLLLED 
V902:NO. K DUE TO F - SXBIP 

North Caroiina 
217 
Veh. #I 
Cummins 
300-999999 
IH 
COF9670-99 
82 
COWCab Forward 
Tractor: N/A 
3 
Semi-trailer 
V m  
No 
Unknown 
Interlprivate 
Over-the-road 
Front 
N/A:No rollover 
N1A:No rollover 
Yes:subsequent e 
b:Col.w/ Pedestr 
N/A:No other vehicle 
Not a collision 
b:Coll.w/ Fixed object 
N/A:No other vehicie 
Not a cobion  
Jacknife 
N/A:No other vehick 
Not a collision 
FireBxplosion 
NiA:No other vehicle 
Not a collision 
No Event 
N/A:No 5th bannfui went  
N/A: No 5th event 
No - installed b 
None 
Raportad 
None 
Right 
None 
Coll. w lked  ob 
Yes 
No 
Other 
Tractor or truck 
Passenger (Autho 
None 
2nd event 
'2 
3 +  



CASE No. 12 
V1:CASE STATE 
V2:CASE NUhIBER 
V104:VEHICLE NUMBER 
V605:ENGINE h W  
VRO6:ENGINE MODEL 
V607:VEHICLE MAKE 
V80S:VEHICLE MODEL 
V609:MODEL YEAR 
V81O:CAB STYLE 
VS 1l:POM'ER UNIT BODE' STYLE 
VS 12:POWER UNIT - AXLES 
VS 13:TYPE OF FIRST TRAILER 
V815: IST TRAILER BODY TYPE 
V640:H4ZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
V842:TYPE OF CARRIER 
V843:TYPE OF TRIP 
VS50:INITN IMPACT POINT 
V652:ROLLOVER-CAUSE 
V653:ROLLOJrER-DIRECTION 
V855:JACKNIFE 
V857: IST HARMFUL EVENT 
V858:lST OTHER VEH, CONFIG 
V915:AUhWER OF COUISIONIlST 
V659:2hrD HARMFUL EVENT 
V860:ZND OTHER VEH. CONFIG 
VD16:MANNER OF COLLISIONMND 
V66 1 : 3 m  HARhlFUL EVENT 
V862:3RD OTHER VEH. CONFIG 
V9 17:MANNER OF COLLISION/3RD 
V863:4TH HARMmn EVENT 
V864: 4TH OTHER VEH. CONFIG 
V9 l8:MANNER OF COLLISION/4TH 
V665:5TH HARMFUL EVEhT 
VS66: 5TH OTHER VEH. CONFIG 
V919:MAh'NEIR OF COUISION/5TH 
V869:SEATBELT USAGE-DRIVER 
V870:SEATBELT USAGE-PASNGRS 
V671:EXPLOSION 
VS 73:SLOWISTOPPEDIPARKED~'EH 
VS74:FUEL SYST FA1L:RbTTURE 
VS7B:FUEL SYST FA1L:LEAK 
V676:FUEL SYST FAILCAUSE 
VS77:FlEL SPILLAGE: IMPACT 
VS76:FUEL SPILLAGE: REST 
V879:IGNITION SOURCE 
VS80: 1st MATERIAL BURNED 
VS8 1:EhTRAPMENT 
V882:EJEXTION 
V867:MOST HARMFUL EVENT 
V687:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - SAMP 

Oklahoma 
238 
Veh. #1 
Mack 
ENDT676-99 
Mack 
RWS700LST9 
79 
Conventional 
Tractor: N/A 
3 
Semi-traiier 
Tank 
Yes 
Yes 
Intrahh-e 
Over-the-road ( 
Right 
Ran-offoroad 
Right 
No 
Overturn 
N/A:No other vehicle 
Not a collision 
Fire/Expbsion 
N/A:No 0 t h  vehicle 
Not a collision 
No b e n t  
N1A:No 3rd harmful event 
NIA: No 3rd event 
No Event 
N1A:No 4th harmful event 
NIA: No 4th event 
No Event 
N1A:No 5th harmful event 
N/A: No 5th event 
No - instailed b 
NIANo passenger 
None 
None 
L,R 
None 
Fire/Expiosion 
No 
Yes 
Unknown 
Liquid Cargo 
None 
None 
1st event 
N/A: No passengers 
1 



CASE No. 13 
V1:CASE STATE 
V3:CASE NUMBER 
V104:VEHICLE NUMBER 
V8OS:ENGINE K4KE 
VSO6:ENGINE MODEL 
V807:VEHICLE MAKE 
V809:VEHICLE MODEL 
V809:MODEL YEAR 
V8lO:CAB SI'YLE 
VS L1:POWER UNIT BODY STYLE 
V812:POWER UNIT - AXLES 
V813:TYPE OF FIRST TRAILER 
V8 15: IST TRAILER BODY TYPE 
VS40:HAZARDOUS CARGO 
V84 1:CARGO SPILLAGE 
VS42:TYPE OF CARRIER 
V843:TYPE OF TIbIP 
V85O:INITIAL IMPACT POINT 
VS52:ROLLOVER*CAUSE 
V853:ROLLOVER-DIRECTION 

V857:lST HARMFUL EVENT 
VS58:lST OTHER VEH. CONFIG 
V915:MANNER OF COLLXSION/1ST 
V859:2ND HARMFtZ EVENT 
V860:2ND OTHER VEIL CONFIG 
V9 16:.WUNER OF COLLISION/2ND 
V86 1:3RD HARMFUL EVENT 
V862:3RD OTHER VEH. CONFIG 
V917:b-R OF COUISION/SRD 
VS63:4TH M.MMTUL EVENT 
V864:4TH OTHER VEH* CONFIG 
V91S:MANNER OF COUISIONi4TH 
MS65:STH K4RMFWL EVENT 
V866:STH OTHER VEH. CONFIG 
V91B:MANNER OF COUISION/B%H 
V869:SEATBELT USAGE-DRNER 
VS7O:SEATBELT USAGE-PASNGRS 
VS7 1:EXPLOSION 
V873:SLOWISTOPPEDP..wcED/WEH 
VS74:FUEPI SYST FXIL:RUPTURE 
V875:FUEL SYST FAIL:LE.U 
VS76:FUEL SYST FA1L:CAUSE 
V877:FUEL SPILWGE: IMPACT 
VS78:FUEL SPXLLAGE: REST 
V8 79:IGNITION SOURCE 
V880: 1st K4TERL4L IBURN1EB 
V88 1 : E N W b f E N T  
V882:EJECTION 
V867:MOST H-ARMFUL EVENT 
M887:NO. PASSENGERS WUED 
V902:NO. K DUE TO F - S U P  

Texas 
2258 
Veh. #1 
Other Diesel 
9999999999 
IH 
F 4 3 7 0 T W S  
8 1 
Conventional 
Tractor: Ni.4 
3 
Semi- trailer 
Tanis 
NIA No cargo 
NIA No cargo 
Intralhire 
Local pick-up and delivery 
Left 
NIA:No rollover 
N1A:No rollover 
Yes:primary event 
Jacknife 
N1A:No other vehicle 
Not a collision 
f:Col.w/motos ve 
CarRichp 
Direct-to-side 
Fie/Expiosion 
N/A:No other vehicle 
Not a coilision 
No Event 
NiA:No 4th harmful event 
N / A  No 4th event 
No Event 
NiA:No 5th harmful event 
N/A: No 5th event 
No - i n s d e d  b 
N/A:No passenger 
Reported 
None 
Right 
None 
Coli. wlmoving m 
Yes 
Yes 
Fire-oth vehicle 
Diesel fuel 
U ~ o w l a  
None 
3rd event 
N/A: No passengers 
1 



CASE No. 14 
V1:CASE STATE 
V2:CASE NUMBER 
V 104:vEHICLE NUh5ER 
VSO5:ENGINE MAKE 
V806:ENGINE MODEL 
VS07:VEHICLE hL4KE 
VS0S:t'EHICLE MODEL 
V6OS:MODEL YEAR 
VS 10:CAB STYLE 
VS11:POWER UNIT BODY STSLE 
VS12:POMfER UNIT - A.';LES 
V8 13:TYPE OF FIRST TRAILER 
VS15:lST TRAILER BODY TYPE 
V84O:HUARDOUS CARGO 
VS41:CARGO SPILLAGE 
V842:TYPE OF CARRIER 
VS43:TfTE OF TRZP 
V850:LMTLAL IMPACT POINT 
V852:ROLLOVER-CAUSE 
VS 53:ROUOVER-DIRECTION 
V855:JACKNIFE 
VS5 7: 1ST H A R h a  EVENT 
VS58:lST OTHER VEH. CONFIG 
V 9 1 5 : h M E R  OF COLLISIONIIST 
VS59:2ND H.4RMFUL EVENT 
VS60:ZND OTHER VEH. CONFIG 
V916:hkYNER OF COLLISION/ZND 
V861:3RD HARMFUL EVENT 
V862:3RD OTHER VEH. CONFIG 
V9 17:bUNEZR OF COLLISIONl3RD 
VS63:4TH HARMFUL EVELNT 
VS64:4TH OTHER VEH. CONFZG 
V918:hUNNER OF COLLISIONI4TH 
VS66:5TH HARhIFUL EVENT 
VS66:5TH OTHER VEH. CONFIG 
V9 19:bMNNER OF COLLXSIONl5TH 
VS69:SEATBELT USAGE-DRIVER 
VS 7 0: SEATBELT USAGE-PASNGRS 
VS7 1:EXPLOSION 
VS73:SLOWISTOPPEDIP.~DNEH 
VBi4:FL'EL SYST F-4IL:RUPTURE 
V875:FUEL SYST FA1L:LE.U 
V676:FUEL SYST F.A&CAUSE 
V87t:FUEL SPILLAGE: IMPACT 
VS78:FUEL SPILLAGE: R.EST 
VS79:IGNITION SOURCE 
V880: 1st hZATERIAL BURNED 
VSS 1:ENTRAPMENT 
VS82:EJECTION 
V867:MOST HARMFUL EVENT 
V867:NO. PASSENGERS KILLED 
V902:NO. K DUE TO F - SAMP 

Texas 
3 108 
Veh. #2 
Other Diesel 
9999999999 
M 
F4370-9999 
81  
Conventional 
Tractor: NIA 
3 
Semi-trailer 
Tank 
NIA No cargo 
NIA No cargo 
Inmatprivate 
Local pick-up and deiivery 
Front 
NIkNo rollover 
N1A:No roilover 
No 
a:Col.wl on road 
Tractorlsemi 
Direct-to-side 
FireExpiosion 
N1A:No other vehicle 
Not a collision 
No Event 
NlkNo 3rd harmful event 
N/A: No 3rd event 
No Event 
N/A:No 4th h d u l  event 
N/A: No 4th event 
No Event 
N1A:No 5th h d d  event 
N/A: No 5th event 
No - installed b 
NIkNo passenger 
Reported 
None 
None 
None 
N1A:No system fa 
No 
No 
SparksIcoUiion 
Liquid Cargo 
None 
None 
2nd event 
NIA: No passengers 
1 





APPENDIX G 

DictionarylCodebook for the Accident File 

Codebook is bound separately 




