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The paper presents a dynamie spatial mathematical model in which a head, seven cervical 

vertebrae, a group of 19 couples of neck muscles, 6 intervertebral discs, ligaments and facet 

joints are taken into consideration. The created model enables simulation of dynamical forces 

inside anatomical parts of human neck. The behavioui: of the modelled body exposed to action 

of a force corresponding to the real enforcement, which occurs at a head-on collision during 

the road accident was simulated, and the model was verified on the basis of the data obtained 

from published experiments. 

1. lNTRODUCTION

Model researches concerning human body behaviour under dynamical loading 
are carried out mainly for motor industry needs. It is connected with injury 
consequences very often experienced by people involved in car accidents. In the 
time of treat rise carried by modern motorization, safety of road users has become 
very important and it is reflected in the latest car constructions. However, the 
applied safety increasing systems are still imperfect. It can be seen in the car 
accidents injury statistics, which prove the necessity of further research in the 
field of occupant protection [1, 4, 5]. 

During car crashes the head and human cervical spine are the two parts of 
human body mostly exposed to injuries, the result of which could be perma
nent disability or even death. Movement of head directly depends on interna! 
forces between cervical vertebrae. Experimenting on people is usually impossi
ble because of its dangerous character. As a result, crash tests are carried out 
on dummies and cadavers. Another w,1y to study the behaviour of the human 
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