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Comparison of Truck and Passenger-Car Accident Rates 

on Limited-Access Facilities 

WARRENS. MEYERS 

A lack of verifiable exposure data (vehicle miles of travel) for passenger cars 
end uucks has mode comparisons of their accident rates suspect. Such com· 
parlsons oro ~rticu l;irly important at th i~ t lmo becnllsa of the currerit trend 
toward longer and heavier trucks that travel alongside smaller end tighter 
automobiles. In response to the weaknesses in the existing accldont·rote data, 
a nationwide survey of occident rates was mode of tho 1976 through 1978 
accident experience for 34 limited-access facilities. Those lnl)!udod 21 toll 
expressways and turnpikes and 13 bridges and tunnels for which accurate 
nxpo•ure figures could be obtained. The results show that fatal ae1:ldent rates 
for light and heavy truoks on expre11ways wore slonificantly greator than that 
for passenger car$: tho rate tor light trucks was 135 percent greater than that 
for passengers cars and that for heavy trucks was 110 percent greater. The 
Injury accident rate for light trucks was 66 percent greater then that for 
p1monger cari, whareos the injury accident rate for heavy trucks was 37 per· 
cent higher compared with that for passenger cars. Tho overall e~pressway 
accident rates for light and heavy trucks exceeded that for pa11engor cars 
by 72 percent and 58 percent, respectively. For the bridges and tunnels, 
overall accident rates for light and heavy trucks wore seven and four times 
greater than that for the average passenger car. 

The American Automobile Association (AAA) Foundation 
for Traffic Safety and the Automobile Club of New 
York undertook a study of the accident potential of 
the big truck and its impact on the safety of motor­
ists. The study was conducted in part because of 
motorists ' long-standing concern about the safety of 
the bi g truck . Motorists report tha t th~y are in­
timida t ed by the size of rna ny trucks and alarmed by 
the wi nd f o rces created whe n t he l arge rigs pass 
their c ars o n t he highway. They a lso compl ain that 
many trucks tailgate on the highway. 

Based on the record, the motorists' concern would 
appear to be justified. Consider, for example, the 
fact that for every truck driver who dies in a col­
lision with a passenger vehicle, 32 automobile occu­
pants are killed (ll· 

In addition, prevailing statistir.R indicate that 
trucks are increasingly involved in fatal acci­
dents. In 1975, for example, trucks that had gross 
vehi cle we ights o f more t han 10 000 l b accounted for 
1 i n 16 vehicles i1wo lved i n a fatal accident . By 
1978, these trucks were involved in 1 of 12 fatal 
accidents (_~) • 

It became rather evident from a review of the 
truck safety li t era t u r e that the information avail­
able on the acc ide nt-involvement rates of large 
trucks was relatively limited, highly suspect, and 
unsuitable to factually establish the magnitude of 
the truck safety problem. 

The major weakness f ound was the diff iculty in 
obtaining accurate and verifiable measures of ex-

posure by federal and state agenc ies . Because t he 
p r actice i n de t ermin ing the re l a t i ve safe ope r at ing 
e xperience of different types of vehicles i n the 
t raffic st r e a m is t o p r esent t he ac ciden t expecience 
in te r ms of a n e xposu re rate [ the number of vehic le 
miles of travel (VMT)], the data available were 
inconclusive since they are based on e s t imates of 
vehicle e xposure , no t fac tual r ecording s . 

For e xa mpl" , a ce view o f the ;iccident rates p11h­
lished by t he Na tional Hi ghway Tr aff i c Sa fety Admin­
istration (NHTSI\), de r i ved f rom the Fatal Accident 
Reporting System (FARS) data, demonstrated these 
concerns. Although the number of pe r sons killed in 
car or t ruck accidents is accurately tall ied and 
probably represen t s t he most r e l iable f i gures a vail­
able on f atal t ruck accide nts , the exposure informa­
tion used to calcula t e the fa tal a cciden t r a tes for 
cars a nd t r uc ks wa s based on gross es tima t e s of 
mileage. The s e were derived from such t ypes of data 
as r egional gasolim: sales , vehi c le r eg is t rat ions, 
and national s tud i es o f driving habits . This type 
of situation is r ecur ring a nd accord i ng l y renders 
much of the cu rce ntly a vai l abl e highway accident­
rate inf ormation unsuitable to formulate the basis 
for any d iscussion of t he i mpact of t r ucks o n high­
way safety. 

A review of the trnck accident data collected by 
the Bureau of Motor Carrier Safety also revealed 
problems. Their accident records are limited to the 
self-reporting by regulated car r i er"S involved in in­
terstate commerce, whereas the exper i ence of unregu­
lated intrastate trucks is overlooked and not repre­
sented in the bureau's accident statistics. 

As a res u l t, the consensus of the literature 
search was that the problem wi t h the data available 
from the federal government and other agencies is 
that the inf ormation provided on exposure--the po­
tential for an accident--was l a rgely an estimate 
made without adequate data. The problem of big­
t ruck s afe ty could not then be effect i vely ap­
proached until it could be factually established 
that the b i g truck is actually disproportionately 
involved in traffic acci den t s. In othe r words, i n 
order to gain support for improving the safety of 
the big truck, it must f irst be documented t hat the 
big truck is i n fac t unsafe. 

In an effort to provide national stati stics, the 
AAA foundation called on local AAA clubs to assist 
in the collection o f e xposure a nd accide nt data for 
controlled-access facilities for which the on and 
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Table 1. Expressway and turnpike Accident Rate/JOO Million VMT" overall accident rates. 

Passenger Cars Light Trucks Heavy Trucks 

Facility 1976 1977 1978 1976 1977 1978 1976 1977 1978 

California 
Interstate 15 N/A so.ob N/A 48.0b N/A 88.0b 

Florida 
Florida's Turnpike 47.6 64.4 81.2 67 .5 33.0 85.3 106.5 66.0 111.7 
Airport Expressway 172.3 228.8 292.6 208.6 489.2 359.6 1725.8 2329.6 3249.0 
East-West Expressway 187.6 214.7 216.1 201.5 251.2 167.2 1389.9 1900.3 1157.8 
Everglades Parkway 537.2 595.3 682.7 350.9 443.I 359.1 236.6 292 .7 520.5 
West Dade Expressway 45.2 63.I 60.3 30.0 45.1 23 .9 41.1 35.4 66.9 

Illinois Turnpike 174.4 192.6 N/A 380.2 368.5 N/A 129.7 135.8 N/A 
Kansas Turnpike 94.2 116.2 127.8 270.0 316 .1 365.7 162.2 180.8 205.1 
Kentucky 

Bluegrass Parkway 92.5 114.7 84.5 195.4 215.4 180.4 130.9 123.3 81.3 
Cumberland Parkway 52.2 66.0 90.6 59 .3 170.3 74.5 65.6 35.8 51.3 
Daniel Boone Parkway 195.6 119.3 220.3 242.7 255.0 420.2 136.4 155.8 145.4 
Green River Parkway 90.0 117.6 106.l 36.8 186.7 103 .5 52.0 106.6 107.4 
Purchase Parkway 114.2 121.9 118.9 323.0 196.8 174.7 107.8 146.7 68.1 
Mountain Parkway 104.2 122.5 107.9 331.4 447.2 377.9 206.5 182.9 121.2 
Pennyrile Parkway 192.6 195.4 216.l 324.5 228.6 304.7 88.3 267 .0 208.2 
Western Kentucky Parkway 94.6 103.l 106.8 131.2 169.9 220.4 83.3 151.6 111.6 

Ohio Turnpike N/A 112.4 109.5 N/A 225 .6 238.l N/A 207.8 197.1 
New Jersey Turnpike 61.6 72.5 69.4 _c _c -c 165.oc 201.2c 234.7c 
New York State Thruway 101 .od 88.0d 221.8d 
Pennsylvania Turnpike 63.9 76.1 88.3 -c -c _c 37.oc 42.5c 47.2c 
West Virginia Turnpike 97.l 128.0 105.0 851.6 376.7 530.3 71.4 174.7 241.5 

Note: N/A =not available. 
Qlnclude1 propotl)'·da.11U1go, Injury, and f'11"1 b'Ccidents. 
bt 9?7 and 1978 dnt11 w"rc c9tnbincd and aro listed under 19'1?. 
C!Llght 11.nd .he.avy tru ck d11ID were combined. 
d 19?6. 1977, 11nd 1978 data Wtte comb1.nod. 

off movements of vehicles (both passenger cars and 
trucks) were documented by toll-collection records. 
By using a controlled environment, both the exposure 
and accident experience could be accurately deter­
mined for all vehicles on the highway 1 a valid com­
parison of the safety record of the various types of 
road users was thereby produced. 

The subsequent response by AAA clubs provided 
data on the VMT and the number of accidents for each 
vehicle class for highways, bridges , and tunnels 
across the country; this study encompasseQ a repre­
sentative mix of rural and urban facilities from al­
most every region of the United States. 

STUDY METHOD 

The data used in the foundation 's study were ob­
tained from agencies responsible for the day-to-day 
operations o f controlled-access toll highways, 
bridges, and tunnels. As mentioned previously, con­
trolled-access toll facilities were used because the 
on and off movements of all vehicles are precisely 
known and because of the assured availability of ac­
curate accident statistics. 

The total VMT on a highway represents what is 
commonly referred to as exposure, and when these 
historical mileage data are related to the number of 
vehicles involved in accidents, the resulting ex­
pression is a vehicle accident involvement rate, 
that is, tbe number of vehicles in accidents for a 
specified distance o ·f travel. 

For purposes of this study and consistent with 
accepte d practices, accident rates are expressed as 
the number of vehicle accident involvements per 100 
million VMT. 

The accident information provided the number of 
vehicles by type that used the facility, their ex­
posure, the number of vehicles involved in acci­
dents, and the type of accident (whether they in­
volved property damage, resulted in injuries , or 
produced a fatality) . The data covered the years 
1976 through 1978. 

The three broad categories of vehicles investi­
gated were passenger cars, light trucks (those that 

weighed 10 000-26 000 lb), and heavy trUJ::ks (vehi­
cles more than 26 000 lb) • 

The overall accident rates reported in this study 
include property-damage, in)ury, and fatal acci­
dents. In the calculation of the injury accident 
rate, accidents that involved both injuries and fa­
talities were included. 

The accident data provided in Tables 1-4 per­
mitted an analysis of 2 . 3 billion vehicle trips that 
covered 49.l billion vehicle miles and 73 500 truck 
and passenger-car accident involvements. 

The accident rates for controlled-access highways 
were evaluated separately from those for bridges and 
tunnels because of suspected differences in traffic 
operating characteristics between the two types of 
facilities. As a result, the conclusions of the 
study are based primarily on information from the 
controiled-access highways because the exposure in­
formation was predominantly for that type of facil­
ity ( 91. 2 percent of the exposure was for express­
ways versus a.a percent for bridges). 

RESULTS 

Because the data collected and analyzed i n connec­
tion with this report were based on reasonably ac­
curate exposure and accident data, the conclusions 
that have been drawn would likewise have greater ac­
curacy than many of the statistics that have been 
reported in the past. 

The analysis shows that, for whatever reason, 
light and heavy trucks are disproportionately in­
volved in traffic accidents as compared with passen­
ger cars. 

The fatal accident rates for controlled-access 
expressways are provided in Figure l and show that 
the fatal accident rates for light and heavy trucks 
were significantly greater than tnat for passenger 
cars. On the average, light trucks were involved in 
2.35 times more fatal accidents than were passenger 
cars for the same distance traveled. Heavy trucks 
were also found to be overinvolved; there were 2.10 
times more fatal accidents for heavy trucks than for 
passenger cars for the same exposure. 
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Table 2. Expressway and turnpike 
injury accid~nt rftt"!. Accident Rate/100 Million VMT" 

Passenger Cars Light Trucks Heavy Trucks 

Facility 1976 1977 1978 1976 1977 1978 1976 1977 1978 

ralifnrnia 
Interstate 15 [Data provided did not include specific information on injury accidents.] 

Florida 
Florida's Turnpike 17.9 24.0 29.0 20.5 18 .1 16.1 31.9 19.9 37.2 
Airport Expressway 74.9 85.4 115.9 94.8 139.8 205.5 246.5 582.4 o.ob 
East-West Expressway 66 .3 72.5 74.3 52 .6 91.4 83.7 198 .6 532.9 463 .1 
Everglades Parkway 212.6 239.5 319.8 184.3 175.4 127.7 84.7 128 .8 178 .8 
West Dade Expressway 17.5 22.5 22.9 4.3 14.l 4.3 6.9 IO.I 14.9 

Illinois Turnpike 48.5 52.3 N/A 86.1 87.l N/A 30.8 28.4 N/A 
Kansas Turnpike 42 .5 50.5 52.4 109.7 128.l 108.6 56.2 76.0 78.6 
Kentucky 

Bluegrass Parkway 31.2 40.4 16.0 65.1 123 .1 30. l 20.2 47.4 45.1 
Cumberland Parkway 18.3 24.5 22.7 59.3 42 .5 0.0 43.7 17.9 51.3 
Daniel Boone Parkway 65 .2 63.3 96.0 80.9 0.0 224.l 0.0 72.2 66.l 
Green River Parkway 24.7 33 .6 17. 1 36.8 0.0 34.5 31.2 26.7 49 .6 
Purchase Parkway 14.8 36.1 63.5 107.8 98.4 87.3 26.9 62.9 0.0 
Mountain Parkway 45.9 49.5 40.4 165.7 201.3 133.4 82.6 77.0 30.3 
Pennyrile Parkway 81.4 64.6 68.6 144.2 65 .3 60 .8 40.8 102.7 44.0 
Western Kentucky Parkway 27 .5 30.9 35.4 18.7 34.0 50.9 36.4 40.4 31.2 

Ohio Turnpike N/A 40.8 36.3 N/A 91.2 67.6 N/A 67.2 62 .1 
New Jersey Turnpike 23.6 24.5 24.4 _ c _c _c 55.0c 66.2c 7 l.7c 
New York State Thruway 26.oct 19.oct 54.8d 
Pennsylvania Turnpike 25 .2 25.1 26.6 _c _c _c 38.8c 45.oc 50.0c 
West Virginia Turnpike 40.4 73.4 50.4 310.9 235.4 85.4 46.1 85.4 120.8 

Note: N/A =not available. 
a1ncludes injury and fatal accidents. 
bua1u. provided 111.ro quc4tlt.1n111bh:i .. 
CU ghc nnd hcictY)' truck data wen~ comhln~d. 
ll t 976 , 191'1, and 1978 dflla \\ICrci combined. 

Table 3. Expressway and turnpike 
Accident Rate/100 Million VMT3 

fatal accident rates. 

Passenger Cars Light Trucks Heavy Trucks 

Facility 1976 1977 1978 1976 1977 1978 1976 1977 1978 

California 
Interstate 15 N/A 4.o• N/A 3.23 N/A 8.o• 

Florida 
Florida's Turnpike 0.3 0.7 1.3 2.0 0.0 4.6 1.0 1.4 3.2 
Airport Expressway 2.6 1.8 2.5 0.0 0.0 0.0 0.0 0.0 0.0 
East-West Expressway 0.3 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0 .0 
Everglades Parkway 3.1 4.5 6.3 0.0 0.0 16.0 4.7 17.6 15.8 
West Dade Expressway 0.4 0,5 0.6 0.0 0.0 0.0 0.0 0.0 0 .0 

Illinois Turnpike 0.9 1.2 N/A 2.5 1.4 N/A I.I 0.9 N/A 
Kansas Turnpike 2.7 1.7 2.3 5.9 8.5 7 .9 0.0 8.7 2.3 
Kentucky 

Bluegrass Parkway I.I 0.0 0.0 0.0 0.0 0.0 IO.I 0.0 0.0 
Cumberland Parkway 2.6 4.9 2.3 0.0 0.0 0.0 0.0 0.0 0.0 
Daniel Boone Parkway 2.6 7.3 10.9 0.0 0.0 56.0 0.0 0.0 13.2 
Green River Parkway 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24.8 
Purchusc Purkway o.o 0.0 4.0 0 .0 0.0 87.3 o.o 0.0 0.0 
Mountain Parkway 1.0 4.0 3.8 0.0 22.4 44.5 0.0 9.6 0.0 
Pennyrile Parkway 12.5 1.4 0.0 0.0 0.0 0.0 13.6 0.0 0.0 
Western Kentucky Parkway 2.8 2.8 2. 1 0.0 17.0 0.0 0.0 0.0 0.0 

Ohio Turnpike 1.0 1.2 0.8 0.0 3.0 1.0 3.0 3.9 2.0 
New Jersey Turnpike 0.6 0.5 0.4 -b _b -b 3.0b 2.2b 2.7b 
New York State Thruway 1.oc 1.oc 2.Sc 
Pennsylvania Turnpike 0.3 0.5 1.0 _b - b -b l.8b 2.5b 2.8b 
West Virginia Turnpike 6.7 12.5 11.0 13.5 94.2 32.5 11.5 2.0 29.8 

Note: N/A =not available. 
a1977 and 1978 accident data were combined and are listed under 1977. 
bLight and heavy truck data were combined. 
Ct 976, 1977, and 1978 accident dotn worn oombined. 

The dramatically disproportionate invol vement of 
light and heavy trucks in fatal accidents can be at­
tributed to the fact that when big trucks were in­
volved, the results unfortunately were not just 
property-damage accidents but instead fatal acci­
dents. 

As shown in Figure 2, light trucks were involved 
in 1.55 times more injury accidents than were pas­
senger cars , whereas heavy trucks were involved in 
1.37 times more injury accidents than were passenger 
cars. 

The overall a ccide nt-involvement ra t e presented 
in Figure 3 shows that, compared with passenger 
cars, light and heavy trucks were involved in 1. 72 
and 1.58 times more accidents, respectively, than 
were cars. Light trucks and heavy trucks were thus 
involved in 72 and 58 percent more accidents, re­
spectively, than were passenger cars for the same 
distance traveled under the same driving conditions. 

Figure 4 shows that, whereas all trucks account 
for only 20. 3 percent of the highway exposure (a 
product of the number of vehicles and the miles they 
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Table 4. Bridge and tunnel overall and injury accident rates. 

Passenger Cars Light Trucks Heavy Trucks 

Facility 1976 1977 1978 1976 

Bridge and Tunnel Overall Accident Rate/ 100 Million VMT" 

California 
Curquinez Bridge, Solano County 189.I 127.9 168.2 0.0 
Golden Gate Bridge, San Francisco 155.3 178.7 170.8 849.8 
San Franclsco·Onkland Bay Bridge 191.4 186.3 200.0 202.0 
San Mateo Bridge 78.5 74.I 85.1 243.9 

Delaware 
Delaware Memorial Bridge 117.7 95.8 99.4 408. I 

Ao rid a 
Warren Bridge 361.8 511.1 632.3 206.2 

Maryland 
Baltimore Harbor Tunnel 379.3 276.9 274.6 _b 

New York 
Bronx Whitestone Bridge N/A 225.0 233.0 N/A 
George Washington Bridge 861.0 1054.0 1057.0 2690.0 
Throgs Neck Bridge N/A 186.0 172.0 N/A 
Triborough Bridge N/A 253.0 242.0 N/A 
Verro:iano Narrows Bridge N/A 187.0 199.0 N/A 

Virginfo 
Chesapeake Bay Bridge and Tunnel 101.4 159.6 161.5 -b 

Bridge and Tunnel Injury Accident Rate/JOO Million \IMT 

California 
Cllrquinez Bridge, Solano County 55 .9 64.0 44.9 0.0 
Gold<m GateBridgc, San Francisco 29.3 34.8 38.6 255.0 
San Francisco·Oakland Bay Bridge 68.3 70.6 72.0 40.4 
San Mateo Bridge 36.7 25 .5 36.8 0.0 

Delaware 
Oolaware Memorial Bridge 26.4 23.3 24.5 N/A 

Florida 
Warren Bridge 99.5 163.9 273 .7 0.0 

Maryland 
Baltimore Harbor Tunnel 83.3 65.3 68.3 -c 

New York 
Bronx Whitestone Bridge N/A 53 .0 73.0 N/A 
George Washington Bridge 105.0 121.0 136.0 247.0 
Throgs Neck Bridge N/A 43.0 42.0 N/A 
Triborough Bridge N/A 78.0 68.0 N/A 
Vurrauno Narrows Bridge N/A 54.0 54.0 N/A 

Virginia 
Chesapeake Bay Bridge and Tunnel 40.6 61.4 61.4 _c 

Note: N/A =not available. 
ll lne1udes ptopen y·damagc and injury llCcldents. 
bLigJ11 11nd hon.vy truck dra to woro comblmad. 
CIUght and heavy lt llck dalo were combined. 

Figure 1. Fatal accident rates for controlled-access expressways. 
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traveled), t he y represented 35. 3 percent of the ve­
hicles invol ve d in fa tal accidents. 

More ove r, Fig u re 5 shows that , al t houg h l ight and 
heavy trucks made up 2 9 p erce nt o f a ll the vehi cles 
invo lved i n accidents , t hey were i nvol ved i n more 
than o ne-t hird of t he fatal a cciden ts . 

The a na lysis also s howed that , although 1 in 85 
car accid e nts is fata.1 , l in 6 3 he avy-t ruck acci­
den ts results in a fa t a lity . 'rh i s s uggests the ef-

1977 1978 1976 1977 1978 

378.5 1383 .6 838.9 1355 .0 1500.6 
951.5 1267.9 4732.8 3702.7 4481.4 

80.3 316.8 2543.6 2893.6 2360.5 
548.5 172.5 1058.8 1074.8 945 .7 

302.1 626.6 170.7 205 .0 214.2 

873.4 292.2 429.6 315.4 519.0 

-b -b 13 16.7b 897 .sb 886.4b 

3864.0 3017.0 N/A 4147.0 4049 .0 
3368.0 3024.0 2238.0 33 16.0 3121.0 
1155.0 858 .0 N/A 2826.0 1982.0 
2381.0 2379.0 N/A 3036.0 2933.0 
1564.0 151 6.0 N/A 1554.0 2938 .0 

_b -b 188.lb 283.Sb 325 .6b 

0.0 691.8 0.0 338.7 300.l 
173 .0 338 .1 364.I 0.0 344 .7 
40.2 79.2 514.8 661.8 442.6 

274.2 86.3 302.5 286.6 337.7 

151.1 289.2 22.2 29.3 35 .7 

249.5 146.l 0.0 0.0 0.0 

-c _ c 246.lC 180.2° 123 .6c 

601.0 670.0 N/A 444.0 675.0 
124.0 182.0 90.0 104.0 96.0 
495 .0 241.0 N/A 491.0 375 .0 
729.0 870.0 N/A 479.0 800.0 
512.0 497.0 N/A 473.0 1079.0 

-c -c 47.0c 87 .2c 101 .7c 

Figure 2. Injury accident rates for controlled.access expressways. 
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feet of a t ruck's substantially greater size and 
weight on acc i d e n t severity. 

The number of trucks involved in fatal accidents 
wa s also f ound to have risen dispr oportionately whe n 
c o mpared wi th i ncreases reported f or t ruck expo ­
su r e . This is s ho wn in Fi g u r e 6 , which illustr ates 
tha t betwe e n 1976 and 1978, truc k e xpo s u re inc r eased 
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Figure 3. Overall accident rates for controlled-access expressways. 
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Figure 4. Fatal truck accidents in relation to vehicle exposure. 
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Figure 5. Fatal truck accidents in relation to all truck accidents. 
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by SB percent, whereas fatal truck accidents on the 
highways studied increased by a staggering 96 per­
cent. 

Accident rates for the toll bridges and tunnels 
in the study are provided in Figure 7 and show that 
the differences in the overal l accident rates for 
light and heavy trucks compared with those for the 
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Figure 6. Changes in truck accident involvement, 1976-1978. 
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Figure 7. Overall accident rates for bridges and tunnels. 
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passenger cars were e ven greate r than t hose for 
expressways. On the a verage, light trucks were in­
volved in 6.7 times more accidents than were passen­
ger cars for the same distance traveled. Heavy 
trucks were found to be involved in 3. 9 times as 
many accidents as were passenger cars for the same 
exposure. 

As shown in Figure B, light trucks were involved 
in 5.8 times more injury accidents than were passen­
ger cars for the bridges and tunnels, whe rea s heavy 
trucks were involved in 2.3 times the number of in­
jury accidents for the same distance tra vel ed. 

The overall bridge and tunnel accide nt rates for 
light and heavy trucks were 10.4 and 6.7 times 
greater, respec tively, than those for expressways. 
The accident rate for passenger cars for bridges and 
tunnels was, on the other hand, only 2.7 times 
greater than that for expressways. 
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Figure 8. Injury accident rates for bridges and tunnels. 
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The find i ngs may be summarized as follows: 

l. The fatal accident rate of trucks is more 
than two times greater than the accident rate for 
passenger cars f o r the same exposure on the highway . 

2 . Other accident rates for light a nd heavy 
trucks , which i nclude inju r y and property-damage ac­
cidents , are also d isproportionately greater com­
pared wi th those for passenger cars for the same 
dis tance t r aveied under identical cond itions . 

3. Big trucks are involved i n a significantly 
greater sha re o f fatal accident s than might be ex­
pected for their mileage and population on the high­
way. 

4 . A substantially higher number o f truck acci­
dents resuit i n a fa t ality than do passenger-car ac­
cide nts , which suggests that the trucks' size and 
weight influence accident severity. 

S. As the VMT of t he big truck increases , there 
has been a disproportionate i nc r ease in fatal truck 
a ccident involvements . 

6 . Although t r ucks now account for 20 percent of 
t he vehicle exposure on expressways and t u rnpikes , 
they are involved in 35 percent of the fatal acci­
dents . On s ome major thoroughfares, such as the 
Pennsylvania , Ohio , and New Jersey Turnpikes , about 
SO percent of all fatal accidents involve a truck. 

CONCLUSIONS 

This study presents , perhaps for the first time , ac­
cident rates based on accurate exposure data that 
document the serious overinvolvement o f trucks in 
t raffic accidents . The results are based o n acci­
dent a nd exposure data that have been provided f o r 
facilities t hat make. up what are generally regarded 
as the na.tion' s safest highways . 

Al.though the study obviously can only account for 
t he traf f ic mix as it currently prevai ls , the si tua­
t ion can only be expected to worsen as t he disparity 
between weig ht and size of the passenger car and the 
truck continues to increase . 

Unfortunately, there is every indication that the 
fu ture will present a bleak picture fo r the motor ing 
public . Because of the concern about fuel economy, 
au tomobiles are getting s maller and lighter, whereas 
trucks are getting bigger and heavier . 

I n addition to the growin9 dispropor tion i n size 
and weight of the traffic mix , the numbe r of large 
vehicles in the traffic stream has grown rapidly in 
recent years . In 1977, trucks carried t hree times 
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the number of ton miles of intercity freight as they 
did in 1950 (}). 

As a result , all this would seem to indicate that 
as far as big-truck safety is c oncerned, the worst 
is yet t o c ome • 
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Discussion 

John Brennan 

The stated purpose of the paper presented by Meyers 
of AAA was to determine whether large trucks were 
involved in a disproportionate number of accidents. 
At the outset , Meyers criticized the practice of us­
ing estimated vehicle miles as opposed to known 
levels of exposure for each vehicle group in ques­
tion. Thus the AAA foundation set out to collect 
actual numbers of vehicle miles and accident occur­
rences. From that point on, the Meyers study ap­
pears to rely on selective, incomparable, and even 
estimated data. 

By confining· the inquiry to toll roads, Meyers 
focuses on only one particular roadway type. Origi­
nally, 52 facilities were to be analyzed, and these 
were broken down into expressway, turnpike, bridge, 
and tunnel facilities. However, the objectivity of 
the data from 18 facilities was questionable and as 
a result not used. From the remaining 34, Meyers 
narrowed the analysis to 21 facilities after exclud­
ing bridges and tunnels due to their operational 
uniqueness. Beyond asserting that the original 52 
facilities encompass a representative mix of high­
ways in rural and urban areas, the degree to which 
these remaining 21 road segments represented the 
situation on all toll roads, let alone all roadways, 
was not examined. 

Some criticisms of Meyers' study result from our 
effort at the American Trucking Associations (ATA) 
to trace through the data selected for the study and 
to validate the conclusions. In the course of this 
checking, we contacted each of the toll facilities 
recognized in the Meyers study. The Illinois State 
Toll Highway Authority wrote us that they had given 
the AAA figures that were used to calculate accident 
rates. However, the Illinois authority was unclear 
as to how their figures could be used to calculate 
accident rates for specific vehicle classes because 
Illinois does not collect vehicle miles by various 
classe s of vehicles. Similarly, the New York State 
Thruway Authority responded to our inquiry with a 
copy of their letter to the Automobile Club of New 
York that stated that their data-coll ection system 
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precludes determination of vehicle mileage by vehi­
cle type or class . 

Even tor toll facl lities thal tlid record mi le11 by 
vehicle class, the data were presented only in the 
form of accident rates. By banning the actual num­
bers from the study, Meyers' position mlghl be mis­
leadinq interpretations of the accident situation. 
An example of this is illustrated by the results 
Meyers cited for the Bluegrass Parkway in Kentucky 
(Table 3). The only fatal accident rate for trucks 
for that facility was 10.1/100 million VMT in 1976. 
Yet, that rate is based on one fatal truck accident 
for 9 934 306 VMT. This single accident was the 
only fatal heavy-truck accident on that facility 
during the t hree y ears covered by the study . In ad­
dition, 6 of the 21 turnpikes had no fatal truck ac­
cidents during any of the three years. 

Given the facts in our discussion, the heavy­
truck accident situation does not appear to compare 
with Meyers' study . In our opinion, the c onc lusions 
reached in Meyers ' study are not represe nta t i ve of 
the heavy-truck accident situations throughout the 
country. 

Author 's Closure 

This study was undertaken to make comparisons of the 
accident rates of trucks and passenger vehicles 
traveling under the same conditions on the same 
highways. Further, in order to get actual mileage 
figures and avoid any criticism that has been made 
in the past, toll-road information was collected 
from a total of 54 turnpike, bridge, and tunnel fa­
cilities because of the accuracy in the statistics 
available from these types of facilities from the 
standpoint of miles traveled, accidents, and types 
of vehicles on the road. The data were refined to 
21 turnpikes and 13 bridge and tunnel facilities in 
order to meet the criteria of having unchallengeable 
mileage and accident data for cars and trucks. 

The American Trucking Associations has repeatedly 
scoffed at statistics provided by the Bureau of 
Motor Carrier Safety and other state and federal 
agencies on the basis that the fatal accident rates 
do not consider the true exposure of trucks accur­
ately. It is their contention that trucks travel 
more than cars and that estimatP.s of miles traveled 
based on gasoline sales, vehicle registrations, and 
travel characteristics do not accurately reflect the 
situation that prevails. 

As far as data collection is concerned, no esti­
mates were made in the study--all rates were deter­
mined from actual mileage figures and accident data 
provided by the reporting agencies. The toll au­
thorities were specifically requested to provide the 
number of vehicles of each class involved in 
property-damage, injury, and fatal accidents as well 
as the mi les they traveled. In this connection, in 
correspondence dated May 16, 1980, from their traf­
fic engineer, the Illinois State Toll Highway Au­
thori ty provided the actual number of VMT and the 
number of vehicles involved, by type, in fatal, in­
jury, and property-damage accidents f rem which ac­
cident rates reported in my paper were determined . 
In essence, the Illinois State Toll Highway Author­
ity complied with the request for specific informa­
tion as described previously. 

Similarly, in the case of the New York State 
Thruway Authority, a spec ial printout that provided 
the volumes of each vehicle class that traveled from 
interchange to interchange for both directions of 
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the toll-ticket portion of the Thruway was ob­
tained. The traffic volumes between interchanges 
were multiplied by the exact dis;tanc,. 1:i .. t.w,.Pn PACh 
two interchanges, which provided a measure of the 
VMT for each vehi.-le class. The procedure was suc­
cessively repealed for the entire length of the 
toll-ticket portion of the Thruway until a total 
measure of VMT for each vehicle class was obtained. 

One indication that the data used were not selec­
tively chosen is the fact that on six of the turn­
pikes included in the study, no fatal accidents were 
reported for trucks and the fatal accident rates for 
trucks were (as might be expected) zero. However, 
it is important to note that the inclusion of these 
six facilities did not significantly change the 
overall outcome of the study because the truck mile­
age for these six facilities represented only 3.8 
percent of the total truck exposure for all turn­
pikes. 

Accident and fatality rates are commonly accepted 
measures by the engineering community for compari­
sons of accident involvement. This practice relates 
the number of accident involvements by type for a 
specified distance of travel, generally 100 million 
VMT. The study abided by that practice and pre­
sented truck as well as passenger-vehicle accident 
experience e xpressed as a rate in order to permit 
direct compar i sons of the accident i nvolvement for 
the two type s of vehicles . 

In short , this study is based on accident rates 
calculated on actual miles traveled (not estimates) 
for trucks and passenger vehicles for the same high­
way environment. 

Discussion 

Paul Ross 

Meyers calculates the truck accident rates on 34 
toll facilities for which the VMT by each type of 
vehicle are quite accurately known. This calcula­
tion shows that trucks are involved in a greater 
percentage of the accidents than their proportion of 
the total VMT, from which the conclusion is drawn 
that trucks have a greater accident risk than do 
other vehicles. 

This conclusion seems valid if only single­
vehicle accidents are reported, since the exposure 
of vehicles to single-vehicle accidents is clearly 
proportional to their miles of travel. However, 
Meyers is silent as to accident type and it is not 
unreasonable to assume that all accidents--single­
vehicle and multiple-vehicle--are included. The ex­
posure of vehicle types to multiple-vehicle acci­
dents is not proportional to their VMT as may be 
seen by a simple example. 

We take the distribution of VMT as given in Fig­
ure 4, namely, 3.2 percent light trucks and 17.1 
percent heavy trucks, which leaves 79.7 percent non­
trucks. Assume that all vehicle types are i dentical 
in accident potential. With two-vehicle accidents, 
we would expect the 3. 2 percent of the light-truck 
traffic to hit another light truck 3.2 percent x 3.2 
percent = 0.10 percent of the time. Similarly a 
light truck should hit a heavy truck 3. 2 percent x 
17.1 percent = 0.547 percent, and light trucks 
should be hit by heavy trucks in 1 7 .1 percent x 3. 2 
percent = 0.547 percent of the two-vehicle acci­
dents. The total number of accidents involving 
light trucks and heavy trucks should be about 1. 09 
percent of all two-vehicle accidents. Similarly, if 
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we allow for the times that a light truck hits one 
of the 79. 7 percent of the vehicles that are not 
trucks or is hit by one of these vehicles, we should 
expect about 5.10 percent of all two-vehicle acci­
dents to involve a light truck and a nontruck in one 
way or a no ther . The total involvement of light 
trucks in two-vehicle accidents should be about 6.29 
percent, which is not significantly different from 
the 6. 2 percent of fatal accidents reported in the 
paper but somewhat greater than the 5.0 percent of 
all accidents actually attributed to light trucks. 

There is a general formula for the expected dis­
tribution of types in n-vehicle collisions. If A, 
B, c, ••. represents vehicle types and a, b, c, ••. 
represents their relative proportions in the traffic 
stream, the expected fraction of collisions of vehi­
cle types XYZ ••• is the coefficient of XYZ ••• when 
the expression (aA + bB +cc+ ••• )n is multipl ied 
out. If we work out the expected distr i bu tion of 
two-vehicle accidents by using the VMT distribution 
given in Figure 4, we get the following: 

Vehic les in Accident Distribution (%) 

Light truck-light truck 0.10 
Light truck-heavy truck 1. 09 
Light truck-nontruck 5.10 
Heavy truck-heavy truck 2.92 
Heavy truck-nontruck 27.26 
Nontruck-nontruck 63.52 

We see that light trucks, heavy trucks, and non­
trucks should be e xpected to be involved in 6. 29, 
31.27, and 95.88 perc ent , respectively, of all two­
vehicle accidents. Meyers reports that light trucks 
were actually involved in 6. 2 percent of the fatal 
accidents and 5.0 percent of all accidents; heavy 
trucks were involved in 29.l percent of the fatal 
accidents and 24.0 percent of all accidents. If all 
the accident s involved two vehicles , it would appear 
that t r ucks are not signific antly different from 
other vehicles in t heir fa t al accident e xperience 
and are bette r than o ther vehicles for nonfa t al ac­
cidents. However, a firm conclusion on this s ubject 
cannot be reached without knowing what propor t i on of 
the a ccidents were s i ngle-vehicle, two-vehicle, 
three-vehicl e accidents, etc. 

Accident rates cannot be compared (except for 
single-vehicle accidents) simply on the basis of 
VMT, since this always overstates the accident rates 
of individual components of the traff ic stream, es­
pecially those c omponents that cons t itute very small 
proportions of t he traffic stream. For example, 
suppose that ordai ned ministers drove about l per-
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cent of the total vehicle miles. Then t hey c an be 
expec ted t o be involved in almost 2 percent of the 
two-vehicle a ccidents . If in fact ordained minis­
ters were invo lved i n onl.y l. 5 percent o f all t wo­
vehicle accidents, it would indic ate exceptio na lly 
safe behavior on t heir pa r t . A compa rison o n the 
basis of VMT would , nevertheless, make it appear 
that ordained ministers were 50 percent more danger­
ous t han a verage drivers . 

Author 's Closure 

With regard to Ross' s assumption that "all vehi­
cle t ype s a re identical in ac cident potential ," this 
is, unfortunately , a research-class r oom type of sup­
posit ion . The conditio n a ssumed d oes no t exist on 
the r oad : All ve h i c les have varying steering, brak­
ing, and other opera tional c haracteristics and not 
every driver has the same driving p r oficie ncy . Fur­
ther, it is generally recognized t ha t statistical 
probability theory should not be used as a substi­
tute for factual data. 

On t he other hand, Ross may have been misled by 
the l abel ing of Figures 4 and 5 in the preprint 
paper. I hope that any misunderstanding has been 
corrected by the ref ined labeling of Figures 4 and 5 
in thi s paper and t hat this will show more ade­
quate l y t hat the comparisons in these f igures are 
for the perc entage o f vehicles ac tual l y involved in 
the fata l accidents. 
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Relationship of Accident Frequency to Travel Exposure 
WERNER BROG AND BERND KUFFNER 

An at te mpt 15 made to doter111ino the accident risk for ponons who w o variol(s 
modes of tran•portatlon. Tho number of porsons Injured or kill ed In traffic not 
only is calculated in proportion to the total population but also is related to 
three different faotors that pertain to travel exposure: tho number of trips 
made, tho number of kilometers traveled, and the amount of time spont travel· 
ing. The results of a survey done in the Federal Republic of Germany in 1976 
(KONTIVJ were the data base. The survey technique i• shown that was ap· 
piled to uso data on the behavior of individuals on random sampling days to 
determine yearly values for traffic exposure. Tho accident rates for different 
modes vary according to tho factors used to determine traffi c exposure. Thus, 
by using kilometers traveled, tho accident risk Is least for persons who travel by 

car. However, by using number of trips made and ti me spent traveling, the ac­
cident risk is least for pedertrions. The ovaluation shows that the Individual 
accident rate does not give a complete and accu rate picture of accident risk. 
Only tho combined analysis of ell three accident rates can do t his. An in­
crca.sed international exchange of data and experiences that pertain to this sub­
ject would bo desirable. 

In transportation safety research, it is very impor­
tant to ident i fy the accident risks for specific 


