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Analysis of Intersection Signal Violation Accident Using Simulation
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Abstract Determining the cause of a traffic signal violation is difficult if the drivers' claims are
contradictory. In this study, the process of identifying signal violations using a simulation was presented
based on cases. First, statements from the driver or witness whose cause of the signal violation is unclear
were excluded. Second, the final position, final location, damaged area, steering status, braking status,
and road surface traces of the vehicle were collected. The impact point was investigated from the stop
line. Third, simulation data were modified and entered until the collision situation of the accident
vehicle and the final stop position were met. Fourth, if the simulation results were consistent with the
crash situation, the facts were verified by cross-validation to conform to the driver's statement. The
results of the simulation showed that the Lexus entered the left turn signal in the intersection at
approximately 55 km/h. In comparison, the Sonata driver saw the vehicle straight ahead at the
intersection, entered the 72 km/h intersection, and collided with the Lexus. Therefore, the Sonata was
identified as a signal violation, and the claims of the Sonata driver, witnesses, and police were

contradictory.
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Fig. 1. Direction of progress of both vehicles before
impact (Blue arrow Lexus, Red arrow Sonata)
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Fig. 4. Sonatas and Lexus don't have collisions
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Fig. 5. Sonatas and Lexus don't have collisions
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Fig. 6. Sonatas and Lexus have collisions, but they
do not match the final stop
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Fig. 7. Sonatas and Lexus have collisions, but they
do not match the final stop
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Fig. 8. After the collision between Sonata and Lexus,
the final stop position and the final stop
position are matched
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Table 2. Start Values

Vehicle Sonata Lexus
Velocity magnitude (v) [km/h] 72.01 55.05
Heading angle [deg] -137.5 0.4
Velocity direction (8) [deg] 27.19 -177.46
Yaw velocity [rad/s] 0.0 0.0
Center of gravity x [m] 22.833 68.103
Center of gravity y [m] -37.365 -13.599
Table 3. End Values
Vehicle Sonata Lexus
Velocity magnitude (v) [km/h] 0.6 0.3
Heading angle [deg] 132.29 -2.19
Velocity direction (8) [deg] 113.9 -146.4
Center of gravity x [m] 22.833 68.103
Center of gravity y [m] -37.365 -13.599
Table 4. Collision
Vehicle Sonata Lexus
Pre Impact vel. [km/h] 47.70 45.50
Velocity change (dV) [km/h] 33.28 28.2
Deformation depth [m] 0.15 0.17
EES [km/h] 34.28 31.12
Stiffness [kN/m] 5778.6 5310.7
Coefficient of restitution (e) 0.10
Separation speed [km/h] 13.3
Friction coefficient (mu) 0.60
Point of Impact x [m] 48.57
Point of Impact y [m] -13.74
Angle of contact plane (phi) [deg] 62.30
Total Deformation Energy [J] 139135.36
Impulse [Ns] 13589.58
Direction of impulse [deg] -176.74
Moment arm about C.G. [m] 0.27 0.75
PDOF (SAF) [deg] 121.83 -179.27
dV/EES 0.89 0.89
Table 5. Values Before Collision
Vehicle Sonata Lexus
Velocity magnitude (v) [km/h] 47.70 45.50
Heading angle [deg] 61.43 -177.46
Velocity direction (8) [deg] 163.4 -14.7
Yaw velocity [rad/s] 61.43 -177.46
Center of gravity x [m] 47.798 50.938
Center of gravity y [m] -13.510 -14.360
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Table 6. Values After Collision

Vehicle Sonata Lexus
Velocity magnitude (v) [km/h] 4133 20.29
Heading angle [deg] 104.60 -178.37
Velocity direction (8) [deg] 109.9 -134.1
Yaw velocity [rad/s] -42.70 105.02
Center of gravity x [ml] 47.172 47.850
Center of gravity y [ml] -4.356 -14.484
Table 7. Sonata Start Values
Vehicle Sonata
Velocity [km/h] 72.01
Friction coefficient 0.8
Reaction time [sec] 0.2
BRAKE LAG Threshold time [sec] 0.2
BRAKE maximum stopping distance [m] 30.7
BRAKE LAG Threshold time [sec] 0.2
Axle 1, left 42.47
Axle 1, righ 42.4
Brake force (%] xXe L rient !
Axle 2, left 27.15
Axle 2, right 27.15
mean brake acceleration [m/s’] 3.42
STEERING Steering time [s] 0
New steering angle Axle 1 3.3 3.2
[deg] Axle 2 0 0
Turning circle [m] 100.14
Table 8. Lexus Start Values
Vehicle Lexus
Velocity [km/h] 55.05
Friction coefficient 0.8
Reaction time [sec] 0.2
BRAKE LAG Threshold time [sec] 0.2
BRAKE maximum stopping distance [m] 14.0
BRAKE LAG Threshold time [sec] 0.2
Axle 1, left 29.11
Axle 1, right 29.11
Brake force [%] ° . I8 2
Axle 2, left 19.01
Axle 2, right 19.01
mean brake acceleration [m/s’] 2.36
STEERING Steering time [s] 0
New steering Axle 1 0
angle [deg] Axle 2 0
Turning circle [m] 0
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