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Abstract: The paper presents an example of an accident situation using Virtual Crash software in the reconstruction of a high -speed side-

impact accident of two vehicles at intersection. The simulation allowed estimating the velocity of the vehicles at the moment of collision and 
the determination of the location of the vehicles. We also focus on the result of the mathematical simulation of this accident situation at 

intersection when two vehicles and two pedestrians take part in this collision. 
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1. Introduction 

The purpose of traffic accident reconstruction is to estimate the 
velocity of the vehicles at the moment of collision. Other objective 

of the reconstruction is the determination of the location of the 
vehicles in the cases when evidence is insufficient to estimate their 

positions and orientation at the moment of impact.[1] 
The velocity of a vehicle in an accident can be determined using 

possible tire marks left on the road surface, or by measuring the 

amount of deformation caused during impact. In mapping the 
accident site, debris scatter analysis and driver and eye-witness 

statements are also utilized. Nowadays, substantial use is made of 
computers in traffic accident analysis. Crash analysis computer 

programs serve investigators in determining the relative velocity 
between the two vehicles  prior to impact - an essential piece of 

information in most accidents.[2] 
We will analyze an accident situation in its three phases through 

mathematical simulation and its modeling through the Virtual 

CRASH computer program which performs car collisions and 3D 
simulation trajectories, also represents the speed of vehicles in the 

positions before contact, at the moment of collision and after the 
collision. We will examine an accident situation when two vehicles 

( Alfa Romeo 147 and Audi A2) and two pedestrians participate in a 
crash. As a result of the collision of the two vehicles,the collided 

vehicle hits the two pedestrians as well. 

 

1. Accident Description 
 
   Research is based in a road accident where was involved two 

vehicles and two pedestrians who were crossing the white lines and 
as a result of the collision of these two vehicles, one of the collided 

vehicles hits and two pedestrians. The mass of the Alpha Romeo 

was assumed to be 2080 kg, and the mass of the Audi A2 was 
assumed to be 890 kg. The accident happened during daylight at the 

intersection, in heavy traffic. The road surface was in favorable 
conditions with no precipitation. The common restitution coefficient 

was set equal to 0.25, which is a probable number in case of high-
speed collisions of automobiles.[3] 

 

2. Computer simulation  
  
    PC-Crash - performs 3D collisions & 3D trajectory 

simulation. Provides vehicle speeds, at pre-impact, collision, and 

post-impact positions. It has 3D road tool for constructing or 
importing 3D scenes and automatic calculation of secondary 

impacts including sustained contact.[4] 
The vehicles involved in the accident are present with blue 

color (Alfa Romeo 147) and with red color (Audit A2). Collision 
process between vehicles happened while they was movements in 

different directions with vehicle at angle about 900 (Figure 1). 
 

 

 

  

  

 

            
    

    Fig. 1 Virtual Crash simulation of “Alpha Romeo”- “Audi”. 

 

        

         

   Fig. 2 Virtual Crash simulation after crash moments. 

 

3. Mathematical simulation of this accident situation 
at intersection. 

We need to calculate the speed and movements of the vehicles 

involved in the accident. Then it is possible to evaluate the spins 
and linear movements under which the two vehicles have gone 

under in the movement from the first contact location on to the final 

location.[5] 
Spins and displacement (centre of importance) provided as 

follows: 
 

α1 = 137˚= 2,4 rad - rotation of Audi A2 (running clockwise) 
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α2= 107˚= 1,9 rad - rotation of Alpha Romeo (running anti-

clockwise) 

S1=7.90 m - linear displacement of the center of importance of Audi 
A2 

S2=7.40 m- linear displacement of the center of importance of 
Alpha Romeo. 

To calculate the velocity, we apply the general momentum 
equations. The task of the reconstructionist is to determine how the 

vehicles came together from the evidence. These are: the point of 
impact, pre-collision angle of each vehicle, post-collision angle of 

each vehicle, weights of each vehicle, post-collision velocity of 

each vehicle.[6] 
Note꞉ m1- measures of Audi A2 with two people on board, m2- 

measures of Alpha Romeo with two people on board, v1, v2 - the 

velocities of  vehicles before the collision, 
'

v1
, 'v2  the velocity of  

the vehicles after the collision, 1q - the angle formed by the vector 

v1, 2q - the angle formed by the vector v2 , 
'
1
 - the angle formed by 

the vector 
'

v1
, '

2q = the angle formed by the vector 'v2  .  

Then 

2.080 1.40 2.220 -1 2
226 kg m  s1

9.81 9.81
m


  

 

890 140 1.030 -1 2
105 kg m  s2

9.81 9.81
m


  

 

1 = 0 and cos 0 = + 1,00, 
2 = 111˚  and cos 111˚ = - 0.36 

     
'

1 = 4˚ and cos 4˚ = + 0,99, 
'

2 = 16˚ and cos 16˚ = + 0.96 

We see that after the collision velocities – listed with 
'

v1
 and 

'v2  - can be determined primarily on the theoretical route by 

considering only linear displacements S1 and S2 by the formulas: 

'v 2g f S 2 x 9.81 x 0.40 x 7.90=28 km/h1 1
0
 

'
v 2 g f S 2 x 9.81 x 0.40 x 7.40 27 km/h2 2

0
    

Also, for the first and second vehicle  we calculate꞉ 

'
v g f p 9.81 x 0.45 x 2.54 x 2.4 19 km/h1 1    

 

'
v g f p 9.81 x 0.45 x 2.39 x 1.9 16 km/h2 2    

 
Now we obtain the velocity after collision: 

' ' '
v   v   v   28 19  47 km/h1 1 1

0
      

' ' '
v   v v   27  16 43 km/h2 2 2

0
      

Equations for the velocities before collision are:  
, , , ,

cos cos cos1 1 1 2 2 2 2 2 2
1

cos1 1

v m v m v m
v

m

  



 
  

, , , ,
sin sin1 1 1 2 2 2

2
sin1 2

v m v m
v

m

 




  

Then v1=80km/h, v2=70km/h. 

 
 
 

 
 

4. Conclusion 

Modern methods of analyzing accidents allow for a rather precise 

reconstruction. Such reconstruction is based on the precise 

specifications of the forensic evidence. Among the most basic of 
these are tracks and marks left at the place of the accident, damage 

to the respective vehicles, and objects (including persons involved), 
and their mutual positions occupied after the accident. With regard 

to such source data and material, we can determine the impact speed 
very precisely. To evaluate the accident, we also have to determine 

the speed of the involved vehicles at the time of the reaction of the 

drivers. It is only possible to determine this in accidents at light 
controlled intersections if the signal plan of the intersection is 

implemented into the accident scenario.[7] 
At the presented paper the values found for the speed of 

movement  of two vehicles show: 

a.for the vehicle Audi A2, an overcoming speed with 60% 
related to the allowed norm (50 km / h) which is known in the 

waiting area of widely hazard warning and situation of countries 

(Article 141 and 142 of the Highway Code).[8] 

     b.for  the vehicle Alpha Romeo, failing to stop at the Stop 

located at the exit from the road crossing the, because if it was 

given the rest to reach the crash at a speed of 70 km /h = 19.4 m/s in 

the confined space of S= 6.50 meters should have won an 

acceleration a=v2/2S=19.4/13=29 m/s2. In a time of t = v/a = 19.4 / 

29 = 0.7s (violation of Article 5,139 and 143 of the Highway Code 

of Albania).  While not stop at Stop and instead taking a crossing 

speed of 19.4 m/s to reach Stop the crash of traversing 6.50 meters 

has occupied a time t= s/v= 6.5/19.4 = 0.3s. Value that gives an 

idea of the overcoming speed on this situation.  
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