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1. INTRODUCTION 

This r e y r r r  desrribes an HSRI study designed to 

assess e..irs-j 117 7.i c i d c - n t  data pertaining to large-truck 

accidents, to e s t - ~ S l i s l ~  the strengths and weaknesses of 

the best ~ i v ~ ; r , a s ' ~  data, to derive whatever significant 

findings t he  d a t z  may show about large-truck accidents, 

and to recommc=+,C mems of improving data-collection and 

analysis of 5 c - - , - ~ .  t r u c k  accidents. The study was con- 

ducted during ?-.#. irjrr i o d  February to June, 1975 with 

general respar-t? -< ippor t  funds contributed by the Motor 

Vehicle Manufac:?lrer3 Association. 

Section 2 c ~ l n r a i n s  a summary of the study findings. 

Section 3 3 i s c u s s e ~ ~  the accident data available con- 

cerning lars - . - '  :< 4;cidents and the reasons why the 

best availa3;ie ,l i 'rLl - -nolice-reported data for the State 

of Texas-ar? less than ideal Section 4 presents what 

the data show cta~zt large-truck accidents. Section 5 

presents wha! t h e  Texas data show about truck accidents 

as compared with passenger-car accidents. Section 6 

contains recon~z e.,r5ati.~ns on means of improving data- 

collection e5rorts.  





2 .  SUMMARY OF FINDINGS 

A number of f i n d i n g s  have r e s u l t e d  from t h e  des-  

c r i p t i v e  s t u d y  of l a r g e - t r u c k  a c c i d e n t s  documented i n  

t h i s  r e p o r t  . T f L o r ~  r e s u l t s  a r e  r e f e r r e d  t o  a s  f i n d i n g s  

r a t h e r  than  c o n c l u s i o n s ,  emphasizing t h a t  t h e  purpose  of  

t h e  s tu3y  was hroa? Ira concep t ,  aimed a t  d e l i n e a t i n g  t h e  

c h a r a c t e r i s t i c s  of l a r g e - t r u c k  involvements  and t h e i r  

r e l a t i o n s h i p s  + f >  ~ ~ a s s s n q e r - c a r  involvements ,  

The findinqs 3r' l i s t e d  below w i t h  s e c t i o n  number 

r e f e r e n c e s ,  T N ~ P T ~  t ~ ~ e -  a r e  a p p l i c a b l e ,  t o  i n d i c a t e  where 

i n  t h e  r e p o r t  315 r? :evan t  d a t a  i n  s u p p o r t  of t h i s  f i n d -  

i n g  may be  E ~ 1 , 1 i t l ,  

2 . 1  D e f i c i e n c i e s  a n d  Problems i n  t h e  Data - 

A) A. rr\aj,a?: f i n d i n g  of t h i s  s t u d y  i s  t h a t  t h e  c a t e -  

g o r i z a t i o r *  of trcr4s ( 1 1  t h c  mass d a t a  f i l e s  i s  g e n e r a l l y  

poor .  I n  t h e  HSXi x c i d e n t  f i l e s ,  on ly  d a t a  from t h e  

s t a t e s  of Texas and 'flzshincton use  a  c a t e g o r i z a t i o n  

scheme of any sophi? t i c a t i o i ~  whatever  ( S e c t i o n  3 . 2 )  . 
B) I n  the Texas Truck F i l e ,  t h e  m a j o r i t y  of t r u c k s  

w i t h  smi - t r . a i ; c r s  w r e  of u n i d e n t i f i e d  t y p e  (Table  2 ) .  

Thus, t h e  catc<y.,riza t i a n  problem d i s c u s s e d  above (i. e. , 
S e c t i o n  2 . 1 ,  p a - t  1,) i s  worse f o r  s e m i - t r a i l e r  t r u c k s  

than  f o r  s t l a ; q h L  t r u z k s .  Th i s  i s  t roublesome,  s i n c e  

t h e s e  unldenA:if;.ed tykes al:caun-c f o r  more t h a n  a  t h i r d  

of t h e  t r u c k  invo i .~emsnts  recorded i n  t h e  f i l e .  

C )  The s z c u r r e n c e  of l a r g e - t r u c k  a c c i d e n t s  i s  a  

r e l a t i v e l y  rare  e v e n t ,  s o  t h a t  ve ry  l a r g e  d a t a  samples 

a r e  r e q u i r e d  t o  o b t a i n  meaningful  s t a t i s t i c s .  For exam- 

p l e ,  d a t a  froni the s t a t e  of  Texas show 3 3 , 0 0 0  l a r g e -  

t r u c k  involveinents o u t  of 4 6 0 , 0 0 0  a c c i d e n t s :  a  r a t e  o f  

one invclvement  f o r  n e a r l y  1 4  a c c i d e n t s .  



D) The perceiitage of missincj data for the TAD 

vehicle darnaye scale, developed by the National Safety 

Council's Trafftc Accident Data Project, is over twice 

as large for t:-11cks as i - c  is Ecr passenger cars 

(Section 5.3). This statistic highlights the difficul- 

ties involved i r !  appl.ying a common scale to passenger 

cars and to 2 wide variety of trucks with considerable 

structural. vciriatiorzs. 

E) ~clice-reported occupant injury information is 

generally completely recorded only for accidents 

involving fata' i-njuries. The less severe the occupant 

injuries in 3 given accident., the more likely it is that 

occupant . ~ . ; u r y  sn f  ormation will be lost. 

2.2 Characteristics ef Larqe-Truck Accidents 

A) M~Itly;li> t-:ra_'fir:-l;nj i- aczidents tend to occur 

during the r e c v l a r  40-,?(our work vveek while single- 

traffic unit accidents are more heavily represented at 

other times (Secti:in 4,1!. This finding is most proba- 

bly a reflection of the much higher traffic densities 

which occur eL1lrlncj t h e  day. 

B) S j  ngle traf f ic-unit accidents are somewhat 

more likely to occur under less ideal driving condi- 

tions than those typical of vultiple vehicle accidents. 

(Section 4 , 2 ) .  T h ~ t  is, a mailer percentage of sin- 

gle traffic-unit accidents occur in clear weather on 

dry roads in good condition. 

C )  In multiple traffic-unit accidents, the 

casualty rate (i.e,, number killed or injured per acci- 

dent) for all colllsioli configurations is about the 

same for car-car, car-truck, and truck-truck collisions. 

For certain configurations (i.e., head-on) this is not 

true (Table 5) . 



D )  The r a t e  of a l l  i n j u r i e s  and f a t a l i t i e s  f o r  

occupants  of t r u c k s  involved i n  m u l t i p l e  t r a f f i c - u n i t  

a c c i d e n t s  i s  much lower than  t h a t  of t h e  " o t h e r "  v e h i c l e  

involved i n  t h e  c o l l i s i o n  (Sec t ion  4 . 6 ) .  

E )  The r a t e  of a l l  i n j u r i e s  and f a t a l i t i e s  f o r  

occupants  of t r u c k s  involved i n  t ruck- t ruck  c o l l i s i o n s  

i s  much h igher  than  t h a t  of t r u c k s  involved i n  t ruck-ca r  

c o l l i s i o n s  and i s  about  t h e  same a s  t h a t  of s i n g l e  

t r a f  f  i c - u n i t  t r u c k  a c c i d e n t s  (Sec t ion  4 . 6 )  . 
F) A s  a  r e s u l t  of (C) , (D) , and (E) , s i n g l e  and 

m u l t i p l e  t r a f f i c - u n i t  a c c i d e n t s  a r e  comparable i n  terms 

of most s e r i o u s  i n j u r y  f o r  a l l  involved v e h i c l e s .  

2 .3  Comparison of Passenger Car and Truck Involvements 

A )  Truck involvements tend t o  occur dur ing  t h e  

r e g u l a r  work week. I n  p a r t i c u l a r ,  t h e  percentage  of 

t r u c k s  involved i n  a c c i d e n t s  drops  s h a r p l y  on weekends 

(Sec t ion  5 .1)  . 
B )  Trucks were found t o  be overinvolved i n  a l l  

t h e  v e h i c l e  d e f e c t  c a t e g o r i e s  recorded i n  t h e  Texas d a t a  

wi th  t h e  excep t ion  of f a u l t y  windshie ld  wipers .  Less 

than  two p e r c e n t  of t h e  passenger c a r s  i n  t h e  Texas Sam- 

p l e  F i l e  had a l i s t e d  d e f e c t ,  whi le  t h e  comparable 

v a l u e  f o r  t r u c k s  i s  6 . 4  p e r c e n t .  

C )  Trucks a r e  l i k e l y  t o  r e c e i v e  l i t t l e  damage i n  

an a c c i d e n t  as  measured by t h e  TAD damage e x t e n t  s c a l e .  

However, t r u c k s  a r e  over- represented  i n  comparison t o  

passenger c a r s  i n  a c c i d e n t s  where s e v e r e  damage 

occurred  (Sec t ion  5 . 3 ) .  I n  terms of t h e  f i n d i n g s  of 

S e c t i o n  2 . 2 ,  i t  i s  probable  t h a t  low damage involvements 

a r e  g e n e r a l l y  a s s o c i a t e d  wi th  ca r - t ruck  m u l t i p l e  t r a f f i c  

u n i t  c o l l i s i o n s ,  whi le  s e v e r e  damage a r i s e s  i n  s i n g l e  



traffic unit accidents or in truck-truck multiple traf- 

fic unit accidents. 

D) Driving a large truck is a predominantly male 

occupation. In the accident-involved population, only 

1.2 percent of the involved drivers were female, 



3. STRENGTHS AND WEAKNESSES OF THE DATA 

Data derived from police reports of accidents are 

a comprehensive, widely used source of information on 

the full gamut of these destructive events. These re- 

ports contain hundreds of descriptive factors on essen- 

tially all notable accidents. The data consequently 

are a valuable resowce to determine the frequency of 

various events and to describe, for instance, the dif- 

ferences between car and truck accidents. 

Police reports, however, were never conceived with 

research applications in mind so that the data are, in 

many respects, less than ideal. For instance, the 

categorization of trucks by type is generally poor. In 

this section, the strengths and weaknesses of the data 

with regard to truck investigations are discussed and 

the rationale for selecting Texas data is presented, 

A. Strengths of the Data 

In order to obtain an accurate estimate of des- 

criptive statistics concerning trucks, it is necessary 

to have a data sample that is not biased on some char- 

acteristic thet would clearly distort the results. For 

example, the widely used CPIR file, which is excellent 

in its detaii cf vehicle damage information, is of 

little value in a study of large trucks simply because 

they are systematically excluded from the data. 

Police-reported data, on the other hand, approximate a 

census of accidents and consequently reflect the dis- 

tribution of event occurrences. In a presentation of 

descriptive statistics, mass data files represent the 

best available sanrce of accident information. 

A second value of the mass data files with respect 



to the study of trucks derives from the sheer volume of 

such data. Accidents themselves are relatively rare 

events within the framework of the total vehicle expo- 

sure miles that constantly occur on our roadways. 

Within the accident population, moreover, the occurrence 

of large truck collisions is itself a rare event. In 

studying the descriptive measures of these accidents, 

then, it becomes quickly apparent that there are simply 

too few occurrences of some configurations of interest 

to provide reliable frequency-of-occurrence estimates 

unless a very large sample is used. As an example, the 

data presented in Section 4 indicate that there were 

only 31 large truck fatalities in multiple traffic unit 

accidents during 1973 in the entire state of Texas. In 

a total accident population on the order of 460,000 

cases, it is evident that a set of sampled data might 

completely miss these cases. A data base of the magni- 

tude of the Texas truck file is thus deemed necessary 

for successful investigation of many aspects of a truck 

study . 
The data files generated by HSRI from the Texas 

data also provlde a means of comparing certain charac- 

teristics 117 a well defined but geographically diverse 

area. The 5% sample fFle, derived from a random sam- 

pling of the zntire state accident population for the 

year, provides a useful source from which to determine 

frequencies of gross categories without processing the 

entire accident population. As discussed above, how- 

ever, such a sample is inadequate to address the detail 

required in a study of rare events-such as large truck 

collisions, The special purpose files developed by 

HSRI contain all. the information available from the 



entire state's experience on certain selected events. 

Files of this type axe the Fatal, Large Truck, and Vehi- 

cle Defect files. By using such special purpose files 

in combination with the 5% sample data, it is possible 

to investigate selected accident factors in detail using 

the special purpose data, and to infer the relationship 

of these factors with the entire population through the 

sample file, 

B. Weaknesses of the Data 

Many of the biases, underreportings, and other 

common failures of police data in accident investigation 

and research are well known, and need not be discussed 

further here.* Certain aspects of this problem bear 

more directly upon a study of trucks (or at least have 

more significant implications there) and will be dis- 

cussed in more detaii in this section. 

One important aspect of truck accident research is 

the categorization of truck types into a set of somewhat 

standardized groups. This categorization can be c om- 

sidered as the basis for a successful and meaningful 

reporting of results. It is difficult, if not impossi- 

ble, to relate results between data sets that employ 

different groupings- Nor can one be ever completely 

sure of the reported results in terms of vehicle types 

when the categorization is not well defined. 

There are at least two aspects of the categoriza- 

tion problem that are important: (1) a simple method is 

needed for recording all the information necessary for 

*See, for example, "HSRI's Oakland County 1971 Data 
File: A Critique," Thomas Lawson, HIT Lab Reports, 
Volume 3, Nurnbcr 11, July 1973. 



categorization under field conditions, and (2) there is 

a need for the compilation and grouping of existing 

truck types by the manufacturers. 

The mest damaging aspects of the study of truck 

data in police files are the failure of police reports 

to use adequate definitions of truck types and the wide 

differences i ~ .  existing categorizations used by the 

various police -jurisdictions. To illustrate these con- 

clusions, truck type codes used by some of the police 

jurisdictions from which HSRI obtains data are shown in 

Table 1. Only data from the states of Washington and 

Texas contain any meaningful breakdown of truck types. 

The other states 50 little more than differentiate , 

trucks from cars. Even Washington and Texas use coding 

schemes that dlffer in many respects. It is, of course, 

unreasonable to expect an officer under emergency con- 

ditions on a 10' night at 4 am. to be aware of truck 

subtleties that require an engineer to classify. What 

is needed is some selected item or items of information 

that could be yulckl-y recorded in the field and later 

decoded under laboratory conditions to provide the 

needed grouping. 

The basic categorization of truck types is compli- 

cated by the diversity of configurations that exist and 

post-manufacture alterations that may completely modify 

the structural cr dynamic handling capabilities of the 

vehicles after they have been sold. Because of the 

modular nature of truck construction there is a tremen- 

dous amount of variation in manufactured trucks as 

buyers employ a "'design your own" approach. In many 

areas, it is no4: even clear what constitutes a truck. 



T a b l e  I - Truck  Type C a t e g o r i e s  i n  P o l i c e  Data  

COLORADO 

Pick-up Truck 
Pick-up Truck With Camper 

T ruck  - S e l f  Con ta ined  
Truck T r a c t o r  

Truck T r a c t o r  - Semi T r a i l e r  

FLORIDA 

Truck o r  Truck T r a c t o r  
Truck T r a c t o r  and Semi T r a i l e r  

Otbez Track  Combination 

MICHIGAN 

P i c k u p  o r  P a n e l  Truck 
S t r a i g h t  Truck 

T ruck  T r a c t o r  (Semi) o r  Road T r a c t o r  

Beverage 
Bob-Tail  
Dump 
F i r e  Truck 
F l a t b e d  
F l o a t  

(Lowboy-, G r a i n ,  
Garbage 
Mixer 
P a n e l  (Small Va.n) 
I? i c!:up 

C a r r y a l l ,  P a n e l ,  9s 
T r a v e l a l l  

Chass i s - cab  
Dump 
Flat-bed. o r  P l a t f o r m  
F l a t  Rack 
S t a k e  o r  Rack 
Tanlc 
F i r e  Truck 

TEXAS 

P o l e  (Log) 
R e f r i g e r a t o r  
S t a k e  
Van (La rge ,  F u r n i t u r e ,  E t c .  ) 
Wrecker 
Truck N.E.C. o r  t y p e  unk. 

Goi>dola ) Truck and T r a i l e r  
Truck and Semi T r a i l e r  
Truck and House T r a i l e r  
O the r  Truck Combinat ions 

PJASHINGTON 

T r a c t o r  T r a i l e r  
P ickup 
Van 
Va.net te  ( i n c l u d e s  Metro, 

S t e p  Van, & Handy Van) 
P ickup w i t h  Camper 
Truck w i t h  chass i s -mounted  

Camper 
Garbage Truck 



Many modifications performed on trucks after manu- 

facture can only be detected by an engineer after care- 

ful perusal. Braking systems, for instance, are 

commonly computer-selected for each vehicle at the time 

of manufacture. Later modifications to the vehicle 

braking system, tires,or load distribution characteris- 

tics could result in a behavior in accidents that was 

completely unanticipated from design information. 

Because of the resulting variations that occur, a first 

step in the development of a truck grouping scheme is 

the cataloging and definition of existing truck types 

and modifications* The entire categorization task is 

not a trivial problem and is certainly one that is 

beyond the scope of the current study. 



4.  CHARACTERISTICS OF LARGE-TRUCK ACCIDENTS 

The HSRI l a r g e - t r u c k  f i l e  f o r  Texas d e s c r i b e s  a c c i -  

d e n t s  i n  which a t  l e a s t  one  o f  t h e  v e h i c l e s  i nvo lved  i n  

t h e  a c c i d e n t  i s  a  l a r g e  t r u c k  ( a s  d e f i n e d  be low) .  The 

1973 f i l e  r e c o r d s  32,014 a c c i d e n t s  i n v o l v i n g  56,651 

v e h i c l e s .  Tab le  2 shows t h e  breakdown o f  v e h i c l e s  i n  

t h e  f i l e  by t y p e .  

Tab le  2 - V e h i c l e  Types i n  t h e  1973 Texas 
Large-Truck F i l e  

Type Number P e r c e n t  

Large Trucks of  Defined Type 10,899 19.2 
Large Trucks  o f  Unknown Type 9 ,595  16.9 
Semi -Tra i l e r  Trucks-Unk. Type 12 ,588  22.2 

T o t a l  Large  Trucks 33,082 58.4 

Passenger  Car s  
Small  Trucks  
Other  T r a f f i c  U n i t s  
Unknown Type 

T o t a l  "Other"  V e h i c l e s  23,569 41.6 

T o t a l  V e h i c l e s  56 ,651  100% 

The d e f i n i t i o n  of  l a r g e  t r u c k s  h a s  been made i n  

terms of two v a r i a b l e s  used  by t h e  Texas p o l i c e  agen- 

cies:  V a r i a b l e  60 ( V e h i c l e  Body S t y l e )  and V a r i a b l e  61 

( S p e c i f i c  V e h i c l e  Type) .  Tab le  3 shows t h e  l a r g e - t r u c k  

t y p e s  used i n  t h i s  s t u d y  i n  terms of  t h e i r  code  v a l u e  

d e s c r i p t i o n s  i n  t h e  Texas Truck F i l e .  S i n g l e  t r a f f i c -  

u n i t  a c c i d e n t s  i n  t h i s  f i l e  a r e  n e c e s s a r i l y  l a r g e - t r u c k  

a c c i d e n t s  w h i l e  m u l t i p l e  t r a f f i c - u n i t  c o l l i s i o n s  may 

i n v o l v e  p e d e s t r i a n s ,  b i c y c l i s t s ,  o r  any o t h e r  t r a f f i c  



u n i t s  d e f i n e d  by t h e  Texas p o l i c e  codes ,  For concise-  

n e s s ,  t h e  term "Tra f f i c -Uni t "  w i l l  be  denoted by "TU" 

i n  t h e  remainder  of t h i s  s e c t i o n .  S i n g l e  TU a c c i d e n t s  

account  f o r  7,654 o r  1 3 . 5  p e r c e n t  of t h e  56,651 involved 

v e h i c l e s .  O f  t h e  remaining 48,997 v e h i c l e s  involved i n  

m u l t i p l e  TU a c c i d e n t s ,  25,428 o r  4 4 . 9  p e r c e n t  were 

" l a r g e  t r u c k s "  a s  d e f i n e d  i n  Table  3 ,  23,502 o r  41.5 

p e r c e n t  " o t h e r "  motor v e h i c l e s ,  and 67 o r  0 . 1  p e r c e n t  

miss ing  d a t a .  Truck-Truck two-vehicle  a c c i d e n t s  account  

f o r  5 ,291 o r  17.9 p e r c e n t  of t h e  33,082 recorded  l a r g e -  

t r u c k  involvements .  

Table  3 - D e f i n i t i o n  of Large Trucks i n  t h e  H S R I  
Texas Truck F i l e  

Code Values 

D e s c r i p t i o n  

Beverage 
Bob-Tail 
Dump 
F i r e  Truck 
F l a t b e d  
F l o a t  
Garbage 
Mixer 
P o l e  (Log) 
R e f r i g e r a t o r  
S t a k e  
Van 
Semi-Tra i ler  
Unknown Type 

(Unknown Type) 

D i s t i n c t i o n s  between s i n g l e  and m u l t i p l e  TU a c c i -  

d e n t s  were i n v e s t i g a t e d  a s  a  f u n c t i o n  of a  number of 

p o l i c e - r e p o r t e d  v a r i a b l e s .  These can b e  grouped,  f o r  



purposes of d i s c u s s i o n ,  i n t o  s e v e r a l  c a t e g o r i e s :  

1. T i m e  of  Accident  (Month, Day, Hour, E t c . ) ,  

2. S i t e  D e s c r i p t i o n  F a c t o r s  (Weather, Road S u r f a c e ,  
E t c . )  , 

3. Accident  Conf igura t ion  (Type, Maneuver, E t c . )  

4 ,  I n j u r i e s  Sus ta ined  by Occupants. 

4 . 1  Temporal F a c t o r s  

D i f f e r e n c e s  between s i n g l e  and m u l t i p l e  TU a c c i -  

d e n t s  have been found a s  a  f u n c t i o n  of t ime.  F igures  1, 

2 ,  and 3  show t h e  pe rcen tage  of s i n g l e  and f i u l t i p l e  TU 

a c c i d e n t s  a s  a  f u n c t i o n  of month, day of week, and hour 

of day. 
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Figure 2 - Single and Multiple Traffic Unit 
Accidents by Day of Week 
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VarintSons oy lw-~nth dr) not show any consistent 
. . dif f r t rencc?~ . - I cw(J -m=- ,  j-giilre 2 shows that while both 

multiple ? ~ d  s L n 5 l t ~  '"Li accidents occur mainly on week- 

days, rnu1.c p l ~  *' ; ? - I ; L ' ~ C Q ~ S  are slightly more prevalent 

in that perloci ~i?iond.&y - Friday) , while single TU acci- 
dents pr3Ccj~ i.: cri -?~ekn l ^ '~ ,  

T l m ~  p i  day  ' k ' l - ~ r ~  3 )  a l s o  illustrates a consis- 

tent dlf f fxer; -; 2 f~.:':b-eer~ eitegories although passenger 

cars and t ~ ~ i c h s  5 ,ctv 9cr.a-i deal of similarity (both 

cateqorlee h e - ~ f i  1 ' ;e ,;;catest concentration of accidents 

between 3 317, c' 1' p:rIn I From 7 pm. to 6 am. (that 

is, essen~i d:i -, 711: i a j  :.1e non-business hours) single 

TU acc4.dtrl-; :,I-? nr- 5 h&z.vxly represented. From 7 am. 

to 6 pm* rnl-~l t i  97 e Ti! sc;. idcnts are more heavily repre- 
.- - sented. I ~ l v i : - ? ~ , ! ~  - 1 )  a z ~ ~ i d l e r - t s  have their peak occur- 

rence at 4 QX. wne.?  3Ln3.l.e tyaffic unit accidents are 

already i leg- r-lj T,$ i-c;\ *: "pe r  off , 

j r l  st.muFi'ar,v' i:~2e;!, +he kine variables indicate a 

greater re: r5ssnl- s : .. ,;I; of multiple TU truck accidents 

during t h ~  zq:' ar 4 L  - h9,r work week. Single TU acci- 

dents, cc1;-ccr re 7 2:'e more heavily represented during 

non-bus i n k s  t i>c .;I 5 , 

4 - 2  --- I i ~ a c ~ o ; - - ~ ~ ~ - ~ ~ , ~  t ~ ~ c . r  Conditions - - -- -- ---- 

S j  . c (-;. .: 3 ;pear somewhat more likely to 

occur lint e : ,?: 3 ".L,I ; d e a l  zonditions. For instance, 

80 .4  perc2,:c : h s ;  ?$-.t. T 3ccj.dents take place in clear 

weath6r 11 ccqtras - 87  -5 percen t  of multiple TU's. 

The corre~ponding frzczfons for dry road surface are 
* - 75 .8  percc?nt a:i3 r . ,  jxrc?nt and for no defects in 

road c l 2 n d i t i ~ r 1 ~  3re 3 5 percent and 95.2 percent, 

These f a c t o z s  5 .- ~?-$ .hcare  tr, some degree then, that a 

great2r  ? z r : z - ~ t a g ~  cf sxnqle TU accidents take place 



when c o n d i t i o n s  a r e  n o t  f a v o r a b l e  than  i s  t r u e  f o r  mul- 

t i p l e  T U 1 s .  

The c l a s s i f i c a t i o n  of a c c i d e n t s  according t o  road 

a l ignment  ( i . e . ,  s t r a i y h t / c u r v e d ,  l e v e l / h i l l y )  uncovers  

l a r g e  d i f f e r e n c e s .  For s i n g l e  TU a c c i d e n t s  8 6 . 5  per-  

c e n t  occur red  on s t r a i g h t ,  l e v e l  roads  i n  c o n t r a s t  t o  

95 .1  p e r c e n t  f o r  m u l t i p l e  TU a c c i d e n t s .  Much of t h e  

d i f f e r e n c e  can be  a t t r i b u t e d  t o  t h e  l e v e l / c u r v e  conf ig -  

u r a t i o n  which involved 10.5  p e r c e n t  of t h e  s i n g l e  TU 

a c c i d e n t s  b u t  on ly  3.9 p e r c e n t  of t h e  m u l t i p l e  T U 1 s .  

I f  t h e  d i s t r i b u t i o n  of  a c c i d e n t s  by road c l a s s i f i -  

c a t i o n  i s  c o n s i d e r e d ,  then  t h e  pe rcen tage  of s i n g l e  TU 

a c c i d e n t s  t h a t  occur  on county and s t a t e  secondary 

roads  i s  g r e a t e r  than  t h e  corresponding pe rcen tage  of 

m u l t i p l e  TU a c c i d e n t s .  On I n t e r s t a t e  highways and US 

o r  S t a t e  r o u t e s  t h e  s i t u a t i o n  i s  r e v e r s e d .  Cit ies rank 

about  t h e  sarne f o r  both  c a t e g o r i e s .  The a c t u a l  percen- 

t a g e s  a r e  shown i n  Table 4 .  

Table  4 - Percentages  of S i n g l e  and M u l t i p l e  TU 
Accidents  by Road C l a s s i f i c a t i o n  

S i n g l e  TU M u l t i p l e  TU 

I n t e r s t a t e / U S / S t a t e  Routes 56.7% 5 9 . 3 %  
S t a t e  Secondary & County Roads 11.0 7.3 
C i t i e s  3 2 . 3  3 3 . 4  

100% 100% 

4 . 3  Accident  Con£ ~ g u r a t i o n  

The d i s t r i b u t i o n  of s i n g l e  and m u l t i p l e  TU a c c i -  

d e n t s  by a c c i d e n t  c o n f i g u r a t i o n  i s  s t r o n g l y  (and i n  



some cases exclusively) determined by the categorization 

into single or multiple TU itself. For instance, 

"object struck" cannot be another traffic unit in single 

TU accidents, but is assured of being another TU in mul- 

tiple accidents. Considering only single TU accidents, 

therefore, 58.6 percent involved a collision with some 

fixed object while 28.5 percent were rollover or ran- 

off-the-road types. Tihe remaining 12.9 percent involved 

collisions w:.th dn animal or were non-collision acci- 

dents. In the pue-crash phase of these accidents, 75.2 

percent of the vehicles were reported as going straight. 

For multiple TU a e c l d e n t s ,  76.6 percent involved a col- 

lision between a car and a truck and 20.0 percent were 

Truck-Truck coPlisl.ons 

The vehicle ridx variable available in the Texas 5% 

file was used to corr~pare accidents and resultant 

casualty rates f o r  various truck and passenger car com- 

binations. The results are shown in Table 5. Unfor- 

tunately, the Texas file has vehicle mix grouped into 

the categories showc and the striking and struck vehi- 

cles are not identiEied. Car-car head-on collisions 

had the highest casualty rate of all the collision con- 

figurations and vehi~ie combinations. Car-truck head- 

on collisjons had the second highest casualty rate, 

probably hecause truck drivers in such collisions were 

not injured 71s severely as passenger car occupants and, 

perhaps, because there are generally fewer occupants in 

trucks than in cars, Angle and head-on accidents have 

a fairly high cascnalt:, rate for all the vehicle combin- 

ations while rear-end collisions were always the most 

common and always had the second lowest casualty rate. 

Overall, the casualty rates for the different vehicle 

combinations are quite similar. 





4.4 Truck Type 

The relative involvement of large trucks in fatal 

and injury-producing accidents was determined for both 

single and multiple TU accideats. 

Given the vehicle-type categorization shown in 

Table 3, it is evident that meaningful involvement fig- 

ures for these trucks must take into consideration the 

utilization of 2ach vehicle type in the driving popula- 

tion. Fire Trucks, f ~ r  example, are certainly subject 

to less accident exposure than dump trucks or large 

vans. Such exposure data is not included in this 

report. 

As stated in Section 4.0, the 56,651 vehicles 

involved in large-truck accidents were divided into 

7,654 single TIT and 48,997 multiple TU involvements. In 

single TU accidents, chere were 6,386 no-injury involve- 

ments, 89 fatal involvements (75 known large trucks), 

and 1,179 injury involvements (873 known large trucks). 

For multiple TU accidents, there were 43,948 no-injury 

involvements, 355 fatal involvements and 4,694 injury 

involvements. 

Tables 6 and 7 show the percentages of each vehi- 

cle type involved in fatal ow injury-producing acci- 

dents for both single and multiple TU configurations. 

Only 31 or 8.7 percent of the 355 vehicles whose 

occupants sustained fatal injury in multiple vehicle 

collisions were large trucks. As one would expect, 

therefore, the collision of a large truck with another 

vehicle results in more severe injuries to the occu- 

pants of the other vehicles. Based on the occurrence 

frequencies shown in Table 2, semi-trailer truck occu- 

pants sustain injuries at a rate far in excess of 

their representation in the accident population. 



T a b l e  6 - P e r c e n t a g e s  o f  T r u c k  Types  Wi th  F a t a l i t i e s  
f o r  S i n g l e  a n d  M u l t i p l e  TU C o l l i s i o n s  

B e v e r a g e  
Bob T a i l  
Dump 
F i r e  
F l a t b e d  
F l o a t  (Lowboy, G r a i n ,  Gondola )  
G a r b a g e  
Mixer  
P o l e  (Log)  
R e f r i g e r a t o r  
S t a k e  
Van ( L a r g e ,  F u r n i t u r e ,  E t c . )  
Semi T r a i l e r  (Unknown Type)  

T o t a l  F r e q u e n c y  

M u l t i p l e  TU 

0.0% 
3 .2  
0 .0  
0 . 0  
9 .7  
3 .2  
0.0 
0.0 
0 . 0  
3 .2  
0 .0  
3 .2  

7 7 . 5  

T a b l e  7 -- P e r c e n t a g e s  o f  T r u c k  T y p e s  w i t h  I n j u r i e s  
f o r  S i n g l e  a n d  M u l t i p l e  TU C o l l i s i o n s  

B e v e r a g e  
Bob T a i l  
Dump 
F i r e  
F l a t b e d  
F l o a t  (Lowboy, G r a i n ,  Gondola )  
G a r b a g e  
M i x e r  
P o l e  (Log') 
R e f r i g e r a t o r  
S t a k e  
Van ( L a r g e ,  ~ u r n i t u r e  , E t c  . ) 
Semi T r a i l e r  (Unknown Type) 

T o t a l  F r e q u e n c y  

S i n g l e  TU 

0 .8% 
3 .6  

1 0 . 3  
0 . 2  
6.0 
1 . 8  
1 . 3  
2 . 5  
0 .8  
1 . 9  
6 . 5  
5.7 

5 8 . 5  

1 0 0 %  
873 

M u l t i p l e  TU 

0 .7% 
3.7 

1 1 . 4  
0.7 
9 . 8  
1 . 9  
2 . 1  
0 .9  
1.1 
2 . 1  
7 .2  
5 .4  

53.0 

1 0 0 %  
570 



Only 570 or 12.1 percent of the 4,694 vehicles 

whose occupants sustained A ,  B, or C injuries in multi- 

ple-vehicle collisions were large trucks. Based on the 

occurrence frequencies shown in Table 2, semi-trailer 

trucks are overrepresented in occupant injury involve- 

ments in both single and multiple TU accidents. 

Frequency and Severity of Injuries 

Occupant injuries in Texas are recorded on a K, A, 

B, C scale commonly used by police agencies. These 

injury levels have the following definitions: 

K - Fatality, 
A - Incapacitating injury (unable to walk, drive, 

etc.), 

B - Non-incapacitating injury, 
C - Possib1.e injury (complaint of pain or momentary 

unconsciousness) . 
Such injury scales lack a great deal in preciseness of 

injury definition, and are applied by persons without 

professional medical training. Results derived from 

such data should consequently be used with regard to 

these inherent 1imi.tations. Furthermore, detailed 

injury information for specific occupants is generally 

available in any degree of completeness only for fatal 

accidents. The less severe the injuries received by a 

given occupant, the less likely these injuries are to 

be recorded. Injury information for specific occupant 

injuries is thus biased toward more severe injury 

levels. It is not known how this bias affects the sum- 

mary measures of accident severity (i.e., total acci- 

dent severity, total injured in accident, etc.). 

The percentage of single and multiple TU truck 



accidents recorded at different levels of overall acci- 

dent severity is recorded in Table 8, In accidents 

involving large trucks, therefore, multiple TU accidents 

generally result in the most severe injury to vehicle 

occupants. Chi-Square tests show that the differences, 

2 while small, are statistically significant (X = 59.8, 

df = 4, p = 0 )  . The major contribution to the X 2  sta- 

tistic comes from the "C" injury level. 

Table 8 - Percentage of Single and Multiple Traffic 
Unit Accidents at Different Accident Severity Levels 

Fatal 
A Injury 
B Injury 
C Injury 
No Injury 

Total Frequency 

Sinqle TU 

1.2% 
3.4 
7.9 
4.1 
83.4 

Multiple TU 

1.4% 
3.9 
6.7 
6.1 
81.8 

4.6 Occupant Injury 

The analysis of occupant injury has been treated 

in three separate parts as described below. In single 

TU accidents, the involved vehicle is necessarily a 

large truck. In multiple TU accidents, injuries sus- 

tained in large trucks and in "other" vehicles have 

been treated separately. 

4.6.1 Occupant Injuries in Other Vehicles. Table 

9 shows the injuries sustained by occupants of these 



other vehicles as a function of vehicle type. In this 

table the percentage figures represent the portion of 

injuries of a given type as a function of the total 

involvements for that vehicle type. 

Table 9 - Most Serious Injury in an "Other" Traffic 
Unit Involved in a Multiple Traffic Unit Large-Truck 

Accident 

No 
Injury K A B C Frequency - - - -  

Coach 83.6 1.2 3.3 6.1 5.8 
2-Door Hardtop 82.5 1.4 3.4 6.1 6.7 
2-Door Coupe 82.9 0.0 1.8 4.5 10.8 
4-Door Sedan 83.0 1.3 3.1 5.8 6.8 
&Door Hardtop 81.8 1.7 4.6 6.8 5.2 
Station Wagon 84.6 1.0 4.1 5.3 5.1 
Convertible 77.7 1.7 3.4 10.6 6.7 
Minibus 86.8 0.0 0.0 7.9 5.3 
Ambulance 100.0 0.0 0.0 0.0 0.0 
MotorHome/Camper 84.2 0.0 2.6 5.3 7.9 
Panel (Small Van) 85.1 0.9 2.8 6.4 4.7 
Pickup 81.1 1.3 4.9 7.0 5.7 
Wrecker 79.2 0.0 4.2 4.2 12.5 
Farm Tractor 75.0 0.0 3.6 17.9 3.6 
Road Machinery 86.7 0.0 6.7 0.0 6.7 
Bus - Commercial 82.3 1.3 2.5 6.3 7.6 
Bus - School 90.4 0.0 3.8 1.9 3.8 
Motorcycle 23.6 6.1 25.0 35.8 9.5 
'Pedestrian 0.0 19.3 24.7 34.7 21.3 
Other TU 0.0 6.3 18.8 38.5 36.4 

- ---- 
Total Percent 81.6 1.4 3.9 6.7 6.4 
Total Frequency 18,435 316 885 1505 1440 

Many of the vehicle categories showed fewer than 

100 involvements in accidents with trucks. This means 

that the percentage figures for such vehicles are likely 

to display large chance variations. 



From Table 9 we see that the passenger car with 

the largest percentage of no injury collisions with 

trucks in the over-100-involvement-group is the station 

wagon (84.6 percent). The vehicle with the second lar- 

gest percentage of no-injury collisions overall is the 

school bus (90.4 percent). This statistic attests to 

the safety a£ this vehicle even in collisions with large 

trucks. Overall, motorcycles (23.6 percent) have the 

lowest percentage of no-injury involvements for vehi- 

cles. For collisions between motorcycles and large 

trucks, it is not surprising to find that motorcycle 

drivers suffer injury or death in 76.4 percent of the 

recorded cases. 

4.6.2 Occupant Injuries in Large Trucks in Multi- 

ple-TU Accidents. Large trucks involved in multiple- 

vehicle col.lisions (including truck-truck collisions) 

have an injury rate well below that of the "other" vehi- 

cles involved in these collisions. In Table 10 the 

overall percentage of trucks with no injury to the occu- 

pants is 96.6 percent compared to 81.6 percent for 

"other" vehicles as shown in Table 9. Due to the low 

frequency of injuries for any particular truck type it 

is difficult to draw any conclusions about differential 

injury rates by truck type in these accidents. 

From Table 10 it can be seen that dump and flatbed 

trucks are involved in more multiple-vehicle collisions 

than other truck types. Without information concerning 

the number of these vehicles on the road or some other 

exposure measure, it is not possible to conclude that 

these vehicles are overinvolved in these accidents. 

Float, pole, stake, and van trucks, on the other hand, 

have a lower multiple-vehicle accident frequency but 

seem to be overrepresented on occupant injury. 
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4.6.3 Comparison of.0ccupant Injuries in Large 

Trucks in Single-Vehicle Accidents. Table 11 shows the 

injury and fatality rates for various large-truck types 

involved in single vehicle accidents. It is interesting 

to note that the overall injury rate in this class of 

accidents is very similar to the injury rate of "other" 

vehicles in truck/"othern vehicle accidents. 

Stake and dump trucks experience a high frequency 

of involvements and are overrepresented on injuries. 



T a b l e  11 - M o s t  Ser ious  I n j u r y  i n  a L a r g e  T r u c k  I n v o l v e d  i n  a S i n g l e  
T r a f f i c  U n i t  L a r g e - T r u c k  A c c i d e n t  

No 
I n  ju ry  K A B  C - - - - F r e q u e n c y  (Semi) * 

B e v e r a g e  9 3 . 1  0 . 0  2 .0  1 . 0  4 . 0  1 0 1  ( 7  

B o b - T a i l  8 8 . 1  0 . 4  2 . 2  8 . 6  0 . 7  269  ( 3 )  

Dump 7 8 . 7  1 . 7  4 . 6  9 . 5  5 . 4  4 6 1  ( 5 8 )  

F i re  9 1 . 7  0 . 0  4 . 2  4 . 2  0 . 0  24  ( 0 )  

F l a t b e d  

F l o a t  

G a r b a g e  9 1 . 1  1 . 9  1 . 3  4 .4  1 . 3  1 5 8  ( 1 )  
0 
m M i x e r  7 2 . 2  0 . 0  3 . 8  1 7 . 7  6 . 3  7 9  ( 5 )  

P o l e  8 1 . 1  0 . 0  8 . 1  5 . 4  5 . 4  3 7  ( 2 9 )  

R e f r i g e r a t o r  8 2 . 5  1 . 0  1 . 9  1 1 . 7  2 . 9  1 0 3  ( 4 1 )  

S t a k e  7 0 . 8  1 . 9  8 , l  1 2 . 0  7 . 2  209  (7'5) 

Van ( L a r g e )  8 4 . 0  1 - 2  3 . 3  7 . 4  4 . 2  3 3 7  ( 3 2 9 )  

S e m i - T r a i l e r  
T y p e  Unknown 8 4 - 0  1 . 2  3 . 1  7 . 4  4 . 3  3 4 6 3  - - - 

T o t a l  P e r c e n t  8 3 . 3  1 . 3  3 . 4  7 . 7  4 . 2  1 0 0 . 0  

T o t a l  F r e q u e n c y  4 , 7 2 6  7  5 1 9 5  4 3 9  239  5 , 6 7 4  

* F r e q u e n c y  of S e m i - T r a i l e r  T r u c k s  o f  i d e n t i f i e d  type .  



5 .  A COMPARISON OF TRUCK AND PASSENGER CAR INVOLVEMENTS 

The 5% sample f i l e  f o r  t h e  s t a t e  of Texas 

mainta ined by HSRI r e c o r d s  22,531 a c c i d e n t s  and 3 9 , 1 6 4  

t r a f f i c  u n i t s  f o r  t h e  y e a r  1973. S i n c e  t h i s  f i l e  docu- 

ments a  random sample of a l l  a c c i d e n t s  t h a t  occur  i n  t h e  

s t a t e ,  it r e p r e s e n t s  a  u s e f u l  s o u r c e  of in fo rmat ion  t o  

compare t h e  c h a r a c t e r i s t i c s  of t r u c k s  involved i n  a c c i -  

d e n t s  with t h e  corresponding c h a r a c t e r i s t i c s  of o t h e r  

t r a f f i c  u n i t s  t h a t  a r e  invo lved .  

For t h e  purposes  of comparison, l a rge - t ruck  

involvements  a r e  compared t o  passenger  c a r  involvements .  

The d e f i n i t i o n  of l a r g e  t r u c k s  i n  t h e  Texas f i l e  i s  

g iven  i n  Tab le  3 .  The passenger  c a r  c a t e g o r i z a t i o n  used 

i s  shown i n  Table 12.  

Table  12 - Passenger  Car C a t e g o r i e s  i n  t h e  Texas F i l e s  

Code* 

0 1  
0 2  
03 
0 4  ' 

05 
0 6  
0 7  

Vehic le  Bodv S t v l e  

Coach (2-Door Convent ional )  
2-Door Hardtop 
2-Door Coupe 
4-Door Sedan 
4-Door Hardtop 
S t a t i o n  Wagon 
C o n v e r t i b l e  

- 
*Codes r e f e r  t o  v a l u e s  of V a r i a b l e  60 (Veh ic le  Body 
S t y l e )  i n  t h e  Texas Sample F i l e .  The r e s t r i c t i o n  t h a t  
V a r i a b l e  6 1  ( S p e c i f i c  Vehic le  Type) have t h e  v a l u e  1, 
2 ,  o r  3 i s  a l s o  used i n  t h i s  d e f i n i t i o n .  

With t h e s e  i n d i c a t e d  groups t h e r e  a r e  a  t o t a l  of 

32,401 v e h i c l e s  r e p r e s e n t e d :  30,817 passenger  c a r s  

(95 .1  p e r c e n t )  and 1,584 l a r g e  t r u c k s  (4.9 p e r c e n t )  . 



To de te rmine  t h e  d i f f e r e n c e  between t r u c k s  and 

passenger  c a r s  i n  a c c i d e n t s ,  t h e  pe rcen tage  of  t r u c k s  

involved i n  a c c i d e n t s  was c a l c u l a t e d  a s  a  f u n c t i o n  of  

s e l e c t e d  v a r i a b l e s .  An overinvolvement  f a c t o r  Q h a s  

been d e f i n e d  a s  a  compara t ive  measure equa l  t o  t h e  d i f -  

f e r e n c e  i n  t h e  pe rcen tage  of t r u c k s  involved a t  a  g iven  

v a r i a b l e  code v a l u e  t o  t h e  pe rcen tage  of t r u c k s  f o r  a l l  

non-missing code v a l u e s  of th,e  v a r i a b l e .  That  i s :  

f ,  (i) 
!J (i) = - 1-v~- + f c (i) 1 0 0 ,  

where : 

f (i) = frequency of t r u c k s  a t  code v a l u e  i ,  
t 

f c ( i )  = f requency o f  passenger  c a r s  a t  code v a l u e  i ,  

i 
and,  t h e  sums a.re t a k e n  f o r  non-missing code v a l u e s  

o n l y .  With t h e  d e f i n i t i o n  used h e r e ,  t h e  over involve-  

ment R may have a p o s i t i v e  o r  n e g a t i v e  v a l u e .  A nega- 

t i v e  R then  i s  equivalent t o  an underinvolvement .  

This  te rminology w i l l  b e  used throughout  t h i s  s e c t i o n .  

To c l a r i f y  t h i s  concep t ,  c o n s i d e r  t h e  v a r i a t i o n  

of t r u c k  a c c i d e n t s  by month. The number of t r u c k  

involvements  i n  May, f o r  example, a s  a  pe rcen tage  of  

t h e  t o t a l  involved v e h i c l e s  i n  May was found t o  b e  

5.0 p e r c e n t .  The mean pe rcan tage  of  t r u c k s  f o r  a l l  

c a s e s  used was 4 , 9  p e r c e n t  ( i . e . ,  1 ,584/32,401) .  The 

f a c t o r  f2 i s  t h e n  d e f i n e d  t o  be  il = 5.0 - 4 . 9  = 0.1  

p e r c e n t  f o r  May. Note t h a t  w i t h  t h i s  d e f i n i t i o n  of 



overinvolvement, trucks may be overinvolved because 

the number of truck involvements is greater for a par- 

ticular code value, or because passenger car involve- 

ments are lower. 

The statistical validity of variations in 

overinvolvement was determined by means of a standard 

analysis of variance technique using a dichotomous 

dependent variable with the binary values: 

8 = Passenger Car 

1 = Truck 

For a discussion of the use of dichotomous variables 

with ANOVA, see Schultz and OIDay.* 

5.1 Temporal Factors 

Truck overinvolvement as a function of month, day 

of week, and hour of day have been investigated. The 

data for these factors are shown in Figures 4 to 6. 

~ l l  three time factors produced statistically signifi- 

cant variations in fi at a five percent level. The 

associated F-ratio and significance level a are shown 

in each figure, 

The variation in overinvolvement fl by month of 

year (see Figure 4) indicates periods of relatively 

large positive values of fl in February, July, and 

August and large nega.tive values in January and April. 

Table 13 shows the vehicle involvement by month for 

cars and trucks separately. Comparing Figure 4 and 

Table 13, the truck overinvolvement in July and 
- 

*"Analysis of Variance with Dichotomous Dependent Vari- 
able: A Tool for Gaining Insight From Traffic Accident 
Data," Samuel Schultz I1 and James O'Day, HIT Lab 
Reports, November 1972 ,  Volume 3, Number 3. 



~ugust is due to an increase in truck involvements 

during those months while the February peak is mainly 

the result of a decrease in passenger car involvements. 

The January and April underinvolvement periods are the 

result of reduced truck involvements in these months. 

The monthly variations shown in Figure 4 do not suggest 

any simple pattern that is readily interpretable. 

Table 13 does show, however, that truck involvements 

vary more widely from month-to-month than passenger car 

involvements. 

Figure 4 - Truck Overinvolvement by Month 

r 1 

Average = 4.9% 
I 

F-ratio = 1.86 

l 
a = 3.9% 

0.8 . / 

-0.8 . 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Month of Year 
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F i g u r e  5 - Truck  Over involvement  by Day 
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Figure 6 - Truck Overinvolvement by Hour of Day 



Table 13 - Vehicle Involvements by Month 
Month Cars* - Trucks* 

January 8.7% 7.3% 

February 7.4 8.5 

March 8.8 8.3 

April 8.4 7.1 

May 8.3 

June 8.3 

July 8.1 

August 8.4 

September 8.6 

October 9.0 

November 8.1 

December 8.0 8.0 
- - 
100% 100% 

Total Frequency 30817 1584 

*Percentage of total involved vehicles of the given type. 

AS a function of day of the week, trucks were 

sharply underinvolved (fi<O) on weekends and overinvolved 

during the five-day work week as shown in Figure 5 .  

Table 14 shows the percentages for each vehicle type as 

a proportion of total vehicles of the given type. It 

could be anticipated that overinvolvement is lower on 

weekends because of a combination of two factors: 

(1) Trucks tend to be involved in business activities 

that predominate during the normal five-day work week, 

and (2) passenger cars are used for private or family 

uses that tend to increase on the weekends. Table 14 



shows t h e  involvement pe rcen tages  f o r  each v e h i c l e  

t y p e .  These d a t a  show t h a t  t r u c k  involvements  do  d rop  

s h a r p l y  on weekends a f t e r  r i s i n g  moderately a t  t h e  end 

of t h e  work week. Passenger  c a r  involvements  a r e  a l s o  

h i g h e r  on F r i d a y s  and Sa tu rdays  b u t  d r o p  w e l l  below 

t h e i r  weekday l e v e l s  on Sunday. The l a r g e  under- 

involvement on Sunday shows t h a t  bo th  passenger  c a r  and 

t r u c k  involvements  a r e  low b u t  t h a t  t r u c k  involvements  

undergo a much s h a r p e r  d e c r e a s e .  

Table  1 4  - Vehic le  Involvements by Day of Week 

T)ay 
Monday 

Tuesday 

Wednesday 

Thursday 

Fr iday  

Sa tu rday  

Sunday 

Cars* 

13.6% 

T o t a l  Frequency 

Trucks* 

*Percentage  of T o t a l  Involved v e h i c l e s  o f  t h e  g i v e n  t y p e .  

Overinvolvement by t i m e  of day i s  shown i n  F i g u r e  

6 .  Trucks t end  t o  be  over involved i n  t h e  mornings and 

e a r l y  a f t e r n o o n  ( 5  am. - 2 pm.),  w i t h  a pronounced d i p  

i n  a t  7 am. and a t  noon. F i g u r e s  7 and 8 show t h e  

t r u c k  and passenger  c a r  involvements ,  r e s p e c t i v e l y ,  a s  



a percentage of all vehicles of that type for the day. 

Note that the truck distribution is approximately two- 

valued, i.e., it is about 1-2 percent during the night 

and 7 - 9  percent during the day. Passenger car involve- 

ments, on the other hand, dip to near zero in the early 

morning then rise uniformly to a 5 pm. peak with sub- 

sidiary peaks occurring at the morning rush hour and at 

noon time. In combination, then, Figures 6-8 show that 

the positive overinvolvement at 4-6 am. is due to the 

large reduction of passenger car involvements at this 

hour, while the decreases at 7  am. and at noon are 

caused by rush-hour increases in passenger car involve- 

ments, 

Total Trucks = 1 , 5 8 4  

8.0 - 

4J 
G 
al 
U 

AM Hour of Day PM 

Figure 7 - Truck Involvements by Hour of Day 



Hour of Day 

Figure 8 - Passenger Car Involvements by 
H0u.r of Day 

5 . 2  Roadway and - Weather Conditions 

In this category, variations in i-2 that result 

from changes in weaLher, road surface, road condition, 

and intersection type were studied. Only variations 

due to i n t e r s e c k i c n  type were found to be significant 

at the five percent level. 

The categcries for the "weather" variable in the 

Texas file are "'clear," 'training," "snowing," "foggy," 

"dust," and 'btther-'' Clear weather accidents accounted 



for 83.8 percent of the vehicle involvements. The 

weather variable did not show statistically significant 

changes in 0 ,  

Overinvolvement does not depend significantly on 

road surface (dry, wet, etc.) or road condition factors 

either, but does depend upon the intersection classifi- 

cation of the roadway. Overinvolvement is positive 

where no intersections are present or where there is an 

intersection with a main highway, with the frontage 

road of a main highwaylor with a ramp. It is negative 

at the intersection of city or county roads. 

5.3 vehicle Defects and Vehicle Damage 

Over 98 percent of the vehicles involved in the 

study were found to have no reported defects. However, 

6.4 percent o f  the trucks had reported defects in con- 

trast to 1,7 percent for the passenger cars. Of the 

defective vehicles, overinvolvement S2 was positive in 

all of the defect categories listed except windshield 

wipers. Wipers are not included in Table 15 because 

only one passenger car with defective wipers was noted 

in the entire data file. In many categories, the num- 

ber of cases is small and consequently the overinvolve- 

ment factor is not statistically stable. The number 

of involved cars and trucks and the overinvolvement 

for all defect types recorded are shown in Table 15. 

Of the seven factors shown in Table 15, only the 

"defective trailer equipment" category applies more 

generally to trucks than to cars and understandably we 

find an overlnvolvement of 31 percent for that cate- 

gory. Fourty-four percent of the vehicles that lost a 

wheel were trucks, however, even though less than five 

percent of the total vehicles were trucks. 



Table  15 - Overinvolvement by Veh ic le  Defec t s  

Defect  

Brakes 

S t e e r i n g  

L i g h t s  

Tires 

T r a i l e r  Equipment 

Stop/Turn S i g n a l s  

Wheel Came O f f  

Other  o r  MD 

No Defect 

Cars  

295 

2 4  

11 

9 1  

1 6  

15 

1 8  

51 

Trucks 

43 

5 

1 

1 4  

9 

3  

1 4  

12 

T o t a l  Frequency 

Veh ic le  damage i n  Texas a c c i d e n t s  i s  recorded  by 

t h e  TAD method.* The TAD s c a l e  r e c o r d s  bo th  t h e  veh i -  

c l e  damage a r e a ,  and a  n l m e r i c a l  i n d i c a t i o n  of  damage 

s e v e r i t y ,  Overinvolvement by damage a r e a  i s  g iven  i n  

Table 1 6 .  Note t h a t ,  because of miss ing  d a t a ,  o n l y  

3.9 p e r c e n t  of the v e h i c l e s  f o r  which damage d a t a  a r e  

a v a i l a b l e  are t r u c k s ,  Of t h e  30,817 passenger  c a r s  

used i n  t h e  s t u d y s  14 .5  p e r c e n t  had no v e h i c l e  damage 

a r e a  i n f o r m a t i o n ,  O f  t h e  1,584 t r u c k s ,  however, 31.8 

p e r c e n t  had miss ing  d a t a  f o r  t h i s  v a r i a b l e .  I t  i s  

e v i d e n t ,  t h e n ,  that t r u c k  damage i s  less f r e q u e n t l y  

*Vehic le  Damage ..,--. Sca1.e f o r  T r a f f i c  Accident  I n v e s t i g a -  
t o r s ,  TAD Project Techn ica l  B u l l e t i n  Number 1, ~ r a f f i c  - 
~ c c i d e n t  ~ a t a - p r o j e c t  , Nat iona l  S a f e t y  Counc i l ,  
Chicago,  1 9 7 1 ,  



reported, undoubtedly because of the greater difficulty 

in categorizing truck damage. In interpreting the data 

in Table 16, it should be remembered that a bias may 

exist as a result of the missing data exclusion. 

Table I6  - Overinvolvement by Vehicle Damage Area 

Area 

Right Side and Top 

Left Side and Top 

Left Side Distributed 

Right Side Dis trib~ted 

Back Left 

Back Right 

Right Side-Back Quarter 

Left Passenger Compartment 

Front Right 

Left Side-Back Quarter 

Left Side-Front Quarter 

Right Side-Frcht Quarter 

Right Pass~nger Compartment 

Front Left 

Front Distribute6 

Back Distxibzted 

Front Cecter 

Missing Data 

Cars Trucks 

Total Frequency 

In interpreting the damage data for trucks, there 

are several problems that come immediately to mind. A 

main concm-n is that, due to the essentially different 



construction of trucks and cars, the damage scales are 

probably applied differently by the police for the two 

vehicle types. 

Keeping the ambiguity in mind, side and top damage 

for trucks represented an area of overinvolvement for 

these vehicles. It is also evident that the trucks 

were high on left and right side distributed damage but 

low in front and rear distributed damage. 

Overinvolvement as a function of the TAD damage 

scale is shown in Figure 9, The ambiguities of inter- 

pretation and the missing data bias mentioned above 

hold as well for the damage scale. Because of a truck's 

inherent structural strength, it is not surprising to 

find large positive values of at a damage scale of 

zero. Table 17 shows the involvement of cars and 

trucks as a percentage of the tokal vehicles of each 

type. For non-zero damage values, both passenger cars 

and trucks show a monotonic decrease in the number of 

vehicles with increasing damage scale up to a value of 

six. At a TAD scale of seven there is an increase an 
the number of trucks leading to an overinvolvement of 

trucks with severe damage. These heavily-damaged 

vehicles are no doubt associated with single traffic 

unit or truck-truck accidents. 

5.4 Driver Factors 

I A number of driver-related factors are available 

in the sample file which permit a comparison between 

cars and trucks. Driver age, sex, and violation will 

be considered below. The effects of driver impairment 

(bad eyesi@ht or hearing, fatigue, etc.) were consi- 

dered also, but variations in overinvolvement due to 

this factor were not statistically significant. 



TA9 Damage Extent 

Figure 9 .- 'Tl'uck Overinvolvement by TAD Damage Scale 
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Examining truck accidents, it was found as one 

might expect, that most truck drivers were men. Of the 

1,481 large trucks for which data were available, only 

18 (1.2 percent) were driven by females. 

Data for two possible driver violations are coded 

by the Texas police agencies. However, the number of 

involvements where no violation is indicated amounts to 

over 2/3 of the total. Trucks represent 4.2 percent of 

the involved vehicles with violations in contrast to 

4.9 percent of the total population. Consequently, 

there are no apparent severe biases as a result of the 

missing data. Improper turns were the major violation 

for which trucks were overinvolved. 

5.5 Occupant Injury 

The overinvolvement as a function of the most 

severe injury sustained by occupants of the vehicle is 

shown in Table 18, together with the actual involvement 

frequencies of cars and trucks. 

Table 18 - Overinvolvement by Most Severe Injury 

Injury i 2  Cars Trucks 

Fatal 1.8 97 7 

A Injury -0.5 650 30 

B Injury -2.4 1603 41 

C Injury -2.8 1390 30 

No Injury 0.3 27,077 1476 - 
Total Frequency 30,817 1,584 



From Table 18, trucks are overinvolved in both 

fatal occupant injury involvements and in no-injury 

involvements. 

This conclusion is compatible with other findings 

in this report: In multiple vehicle accidents, trucks 

fare very well in contrast to the "other" vehicles and 

consequently have a high number of no-injury involve- 

ments. At the same time, the occupants of a truck 

involved in a single vehicle collision or a truck-truck 

collision are more likely to receive severe injuries 

because these collisions are generally serious. 





6. RECOMMENDATIONS 

AS a result of the large-truck investigation pre- 

sented in this report, a number of recommendations have 

been formulated. These recommendations involve new 

areas of study that should be pursued, as well as 

developmental work that needs to be accomplished before 

further investigation can profitably be carried out. 

As a general comment, it can be stated that the 

mass data files (typified by the Texas data used in 

this report) were designed primarily for reporting fac- 

tors pertinent to passenger car accidents. For example, 

occupant seating positions are based on automobiles and 

damage scales are derived from automobile crush exper- 

ience. For analytic purposes, this means that factors 

describing the various traffic units involved in an 

accident provide readily interpretable information for 

cars, but their recorded values for trucks, buses, 

motorcycles, pedestrians, and other traffic units are 

often ambiguous. 

6.1 Truck-Type Categorization 

The difficulty of successfully categorizing the 

numerous truck types that exist as a result of manufac- 

turing options and post-manufacture alterations has 

been discussed in Section 3. The meaningful analysis 

of most accident data, however, and the relationship of 

accident data to other aspects of the transportation 

field, requires a useful categorization. 

Consequently, it is recommended that a four-part 

program be instituted to provide the needed categoriza- 

tion. The successful development of such a 

categorization is not a trivial task and could involve 



federal and state governments-particularly police 

agencies, manufacturers, technical associations, and 

research organizations. The four tasks that are 

envisioned follow : 

a) Catalog existing truck types as they are found 

in the actual highway traffic population throughout the 

country. 

b) Group the vehicle types that have been cata- 

loged into a number of categories with similar charac- 

teristics. A determination of the defining 

characteristics for each category must come from the 

various users to be served by the proposed categoriza- 

tion. 

c) Evaluate the proposed categorization with 

existing data. 

d) Develop a simple identification system that 

will permit operational field personnel to classify an 

accident-involved vehicle as a member of one of the 

categories described in (b). The form of this identi- 

fication system will depend upon the complexity of the 

proposed categorization and the ability of field per- 

sonnel to identify differences among vehicles in 

different categories. 

The recommendation is straightforward to formulate 

but not trivial to carry out, since it has significant 

organizational interactions as well as technical diffi- 

culties. In particular, steps (b) and (d) may present 

a considerable taxonomic challenge. 

6.2 The Collection of Detailed Vehicle Data 

In the engineering design of vehicles or in an 

analysis of the effects of Federal Standards on vehicle 



safety, it is usually highly important, and often 

critical to the analysis, to have detailed vehicle dam- 

age and occupant injury information available. Thus, 

typical important questions relative to truck design 

might be "Did the seat back yield when the vehicle was 

impacted in the rear?", or, "What component of the 

vehicle was contacted by the occupant, causing injury?". 

Such questions generally require a detailed explanation 

of the condition of an accident-involved vehicle and 

its occupants in comparison to their pre-crash condi- 

tion. 

It is evident that these types of questions can 

not be answered by the descriptive analysis presented 

in this report. In fact, detailed vehicle and injury 

information is generally not available for large 

trucks. Data files that record this detailed informa- 

tion (e.g., the H S R I  CPIR Revision 3 file) do not 

include large trucks. Police data, on the other hand, 

generally lack any of the detailed information 

required. 

It is recommended, therefore, that data comparable 

in depth to the CPIR file be gathered for an adequate 

sample of large trucks to permit analysis of these 

vehicles in the same depth used for passenger cars. 

6.3 Truck Damage Scale 

The investigation of vehicle damage using the TAD 

scale showed a wide difference in the missing-data 

rate for trucks and passenger cars: the percentage of 

trucks where damage extent was missing was found to be 

twice as high as the corresponding percentage for pas- 

senger cars. This statistic highlights a basic 



d i f f i c u l t y  i n  t h e  a p p l i c a t i o n  of t h e  TAD s c a l e  t o  t r u c k s  

and t o  c a r s .  

Because of t h e  i n h e r e n t  s t r u c t u r a l  d i f f e r e n c e s  i n  

t r u c k s  and passenger  c a r s ,  i t  i s  d i f f i c u l t  t o  a s s i g n  a 

common damage index t o  both  v e h i c l e  types  t h a t  w i l l  

a c c u r a t e l y  r e f l e c t  t h e  s e v e r i t y  of t h e  a c c i d e n t .  I n  

a d d i t i o n ,  t h e  widely d i f f e r e n t  degrees  of c r u s h  r e s i s -  

t a n c e  a t  d i f f e r e n t  p a r t s  of t h e  t r u c k  body d i l u t e  t h e  

a b s o l u t e  meaning of a damage s c a l e .  

A t  t h e  same t ime,  a vehicle-damage index of some 

s o r t  i s  c u r r e n t l y  one of t h e  most u s e f u l  measures of 

a c c i d e n t  s e v e r i t y  t h a t  i s  a v a i l a b l e .  I t  i s  recommended, 

t h e n ,  t h a t  e f f o r t  be  p u t  i n t o  an a n a l y s i s  of  e x i s t i n g  

damage s c a l e s  f o r  t r u c k s .  Such an  a n a l y s i s  could  i l l u -  

minate  t h e  d i f f e r e n c e s  t h a t  e x i s t  between c a r s  and 

t r u c k s  and pave t h e  way f o r  improvement of  t h e  t r u c k  

damage s c a l e .  
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