
“Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not 
necessarily reflect those of the European Union or the European Education and Culture Executive Agency (EACEA). 

Neither the European Union nor EACEA can be held responsible for them.”

Forces and moments acting on a vehicle, 
tire-road contact forces 

Sustainable Transportation within the Framework of Green Deal - SPHERE 
Call: ERASMUS-EDU-2023-CBHE-STRAND-2

Project Number: 101128065



Forces acting on a car



EQUATION OF MOTION AND MAXIMUM TRACTIVE EFFORT
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Tire deformation (a) and diagram (b) under the influence of a turning 
moment:

+ - compression zone; – - elongation zone

Diagram of the deformation of the wheel surface during traction and braking.



8

Rolling resistance force

Pf = fRzcosα = fGkcosα

f – Coefficient of Drag Resistance

Rzcosα – Vertical vertical when pressing the wheel against the base surface -

normal force

Gk – Weight that falls on the wheel on the horizontal ground

cosα – Cosine of the slope angle along the road
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Resistance strength of 
the oblique to 

automobile behavior

Pп= Gа sinα = Gа i = mag sinα
Pп – The force of resistance of the car to climb the slope

Gа – Weight of the car

ma – vehicle mass

α – Angle of longitudinal slope of the path

i – Value of angle of slope of the road tgα
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Road Resistance Force to Automobile Behavior

Pψ= Pf + Рп

Pψ=fGа cosα + Gа sinα = Gа(f cosα + sinα)= Gаψ

Ψ=(f cosα + sinα) – Coefficient of Road Resistance to Traffic



Sustainable Transportation within the Framework of Green Deal - SPHERE

Program: ERASMUS-EDU-2023-CBHE-STRAND-2  
Project number: 101128065

Thanks for your attention!

11


