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Abstrac t : 

This study involves trucks accidents investigation where occupants are injured . 
l t  has been made from the analys is of S I  accidents in which we found 59 
occupants . 

These crashes are on an average very ser ious and usually the occupants ar e 
polytrauma injured ; the main lesion being in the cephalic segment . 

We found main lesions either in case of frontal impact and rol lover , or in 
case of the cab is very col lapsed . 
We conc luded that the increase of occupants ' safety during a crash involved 
either a better stiffness or a higher protect ion of the cab . 

INTRODUCTION 

The aim of this study is to analyse the conunercial vehicles accidents 
with the intention of bettering the safety of their occupants . 

On the r oad , s afety scope of heavy t�ucks occupants is apart from 
the other r oad-users .  Up to now, a few studies have been conducted for their 
safety . 

This lacuna is probably due to the fact of  this type of accidents 
sma l l  statistical rate. So ,  in 1979 in France, 202 heavy trucks occupants 
died and 3529 have been inj ured , that is to say 3 and 2 per cent of the 
totality of cars and trucks occupants . 

lt is also important to 
profes sionnals and on this  point , 
in other profes sions so studies 

METHOD 

notice that these victims of accidents are 
profes sionnal r isk is more impor tant than 

are j ustified to better safety condit ions . 

To answer the question of the Transportation Hinis try , we use the 
methodology of bidis cip linary accidental invest igation which exists from 1 0  
years in our laboratory . 

In order to have an enough representative number,  we extended the 
investigat i on area .  
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Since 1980, our inves tigat ions concern all  the accidents in which 
one at least heavy truck occupant is wounded ; this takes p lace : 

- On the A7 highway be tween Vienne and Salon de Provence ( Societe des Auto
routes du Sud de la France, the alarm has been given by the "exp loitat ion 
service" of the Company) . 

- On the other r oads in departments of AIN and ISERE ( the alarm has been given 
by the "Direction Departementale de la Gendarmerie") . 

Today, this s tudy is composed of  5 1  accidents in which we find 59  
vict ims with 1 1  deaths . 

In these 5:1 accidents ,  32  take place on highway and 1 9  on the other 
roads ( mainly on national roads ) .  

ACCIDENTS CONDITIONS 

As we wrote , heavy trucks accidents are works accidents , so they 
occure during the week and we can notice that the accidents are more frequent 
at the end of the �eek ( on Friday) . 

Besides , if we consider accidents occurence during the day, we notice 
a bigger number of accidents in the night ; 1 6  accidents on 5 1  (which means 
30%) happen between midnight and four o ' clock in the morning. (Fig 2) . 
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The maj or portion of accidents during the night results of s leepiness . 
In our samp le,  1 6  accidents on cyighway are such accidents (accident with 
running out the road with small angle, without braking) . 

This  point has been analysed in a s tudy of  ONSER : conditions of  
trucks circulation on highway (4) . 

We noticed that s traight trucks and essentially tractor trailers 
are the most involved . 

TYPES OF COLLISIONS 

Concerning different types of collis ion we find s ome characteristic 
crashes (F ig 3) . 

- Frontal impacts : 24 case s ,  s o · approximatively 50% of impacts . 

Among them, we can f ind s ome impacts against road side rigid obstacles 
and one collis ion with head on impact .  

Though the maj ority of  cases ( 1 4  cases on 24 )  shows a frontal impact 
against the back of another truck, Figure 4 shows that in the maj ot ity of  
cases,  the deformation involves the totality of t�e cab frontal structure.  
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Concerning vehicles damages ,  the accidents are characterized by 
important deformations on the front of the cab . 

lt  is right for collisions either with high speed variations 
(frontal imp acts against roadside r igid ob stacles and head on impacts ) , or 
with low speed var iations ( frontal impacts against b ack of another truck) . 

lt  results of the fact that the frame of the b ack part of impacted 
truck is higher than the front par t of the concerned truck . So durine the 
crash,  loads are directly app lied on cabs which present more deformations . 

- Side swipes and Rol lovers 

An other very frequent case involves side swipes and rollovers 
( 23 cases on 5 1 ) .  The frequencies of these types of accidents are sens ib ly 
equa l .  

In the case o f  s imp le s ide swipe s ,  it  can b e  either on the curve 
or on the s traight line, because o f  a bad stab ility of vehicle or a runnine 
out the road on the verge at the s ame level .  So damages of the cab are 
s light if the cab on its  s ide does not meet obs tacles during its movement .  

Usua lly,  the case of  side  swipes i s  a running out on  embanked 
road . This type of accident is frequent on - highways ; the vehicle falls down 
below the road level .  

lt  r esults important deformations on the cab which in general 
is completely collapsed up to the belt  l ine . 

The driver s tays incarcerated in the be low of the belt  line of the 
c� . 

- The other types of impac ts : They are impacts on lateral struc
tures or on the b ack of the truck, which are rare . 

TYPOLOGY OF INJURIES : 

General evaluation : Fig 5 .  

If we consider the global severity (OAIS) (5 )  occuring on the 59  
injured occupants , we can notice an important number of deaths and serious 
inj uries (OAIS = 5 , 6) ,  as it  says 1 3  cases ; bes ides , there is a small  
proportion of medium les ions (OAIS = 3 , 4) ; the minor les ions being very 
represented . 

We find these expended characterist ics in some types of accidents ,  
mainly in frontal impacts and in rol lovers i n  which serious inj uries and 
deaths represent 30% . 

The gravity of frontal impact s ,  in particular agains t roads ide 
rigid ob stacles or other trucks has been noticed by GRATTAN and HOBBS ( 2 ) . 

73 



LESIONS REPART ITION 

TOTAL NUMBER OF LESIONS : 97 

Number of 
cases 

37 

OAIS 

These 59 inj ured people present 97 lesions (Fig 6) , which means 
an average of 1 , 7  les ion. 

If we compare this repartition with inj ured cars occupants , i t  
results that the cephalic segment is  not frequently affected . 
Neverthe les s ,  these head inj ur±es involve the overall  severity 

We also notice the low les ions number of the limb s .  On 97 lesions , 
we have 20 les ions of the ehest and pelvi s ,  with three very serious or f atal 
les ions . 
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2 3 4 5 6 and + 

He ad - 8 1 4  4 4 

Face 6 1 

Neck 1 1 1 

S-pin 4 1 1 1 

Upper limbs 8 6 

Chest  5 2 2 1 1 

Thorac ic viscera 

Pe lvis 3 1 1 1 

Abdomen 1 1 1 

Lower limbs 8 6 2 

ASSOCIATED LESIONS 

Among these 59 inj uries,  there are 5 unknown cause of death . 

We have 23  inj ured people with head AIS� 2 . We can notice amone 
them : 8 po lytrauma with head AIS � 5 ,  and as sociated lesions being serious 
lesions , to  ehest ,  pelvis or abdomen . (AIS4 3) . 

We can find these injured people in two types of impacts , either 
in frontal imp acts agains t an other truck , or against a roadside rigid obst acle . 

The cab shows important deformations in frontal s tructures or in 
rollover impacts ( the occupant is encarcerated under the collapsed top) . 

We have to not ice that only one s ingle case presents an only hurt 
on the head which has been morta l .  

We notice too, head lesions (AIS = 2 )  associated t o  ehest les ions 
(AIS =2 or 3) in two cases and two sp ine les i ons (AIS = 3 or 4 )  in four 
cases . 

Serious les i ons o f  pelvis are always associated to  other serious 
hur ts (head - thorax - ab domen) . 

We can not find inj ury mechanisms coming from the intrusion of the 
front under belt  line of the cah of b ackward movement of the steering whee l .  

These mechanisms mus t certainly exist  ( frontal impacts)  but they 
are diss imulated by important deformations o f  the cab and very serious or 
fatal hurts that they involve (head) - (Tab le 87 
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Table 8 Associated les ions for OAIS 3 

Unknown cause Polytraurna Head AIS=6 Head AIS = 2 
of deaths OAIS head � 5 one les ion thorax sp ine 
Polytrauma OAIS thorax AIS = 2 or 3 AIS = 3 or 4 pe lvis 3 

5 8 1 2 4 

20 

We can not show simple mechanism for occupants who have principal 
les ions such as thoracic or spine hurts ( 6  cases) . 

lt looks like if  these les ions were , in some cases consequences 
of complex kinematic of occupants in the cab during rollover crashes .  

S o  in any case i t  happens during pure frontal impacts which are 
the only one involving s imp le and known movement s .  

We also find some cases i n  which occupants are ej ected ( 5  cases) . 
In these cases ,  severity is  very important but the prob lem is not so di fferent 
as in eject ions cars crashes . 

CONCLUSION 

This analys is  made from an investigation which started in 1 980,  is  
cons ti tuted by  an insufficient number of cases and does not  al low us to give 
a defini tive conc lus ion . 

Neverthe les s ,  we can make s ome remarks 

- heavy trucks crashes are different from cars crashes .  
In term of dece leration,  we notice that heavy trucks accidert is on average , less  
important than in cars accident . 

There is a certain difference between the types of imp act s ,  and we could show 
the importance and gravity of frontal impacts and rol lovers when the cabs 
show very important deformations . 

In consequence, the occupant suffers very often polytrauma with severe head 
lesions . 

The safety improvement of heavy trucks users might cons ist  in a better protec
tion of. cabs during impac ts . ;  which means for cabs behaviour during the 
rol lover and a better protect ion during frontal impacts . 
lt is  particularly important to s tudy the impacts compatibility between front 
and b ack areas of heavy trucks . 

We can not yet really appreciate th·e advantage of the ins ide safety devic e .  
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