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Goal of this thesis was to get familiar with relevant topics in the 

field of design and simulation of a roller coaster’s track and to 

combine the acquired skills in the implementation of a 

simplified physical model using MATLAB.

First, the relevant physical quantities affecting the train’s 

movement were identified and two different approaches for 

solving the equations of motion were used. 

The first one assumed the wagon and the passenger as a point 

of mass moving along a track defined by a B-Spline Curve. 

Implementation of this was made in 2D and 3D using Guide 

App editor in MATLAB, where the user can modify the curve 

and rolling resistance is considered. The final track contains a 

chain lift, a looping and a braking area.

Motivation

Wagon with a passenger as a point of mass along a

B-Spline Curve divided in sections.

Wagon with a passenger in form 

of a simple spring-mass system

The second model consisted on the wagon with a passenger in 

form of a spring-mass system using the Embedding Technique 

of Multibody Dynamics on a circle shaped track in 2D. The 

animation of this model was also implemented.

Results
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Point of mass 3D B-Spline Editor

MBD model simulation

Comparison of phase diagrams from numerical scheme RK(4,5) 

and mechanical energy equation on a circle-shaped track 

starting from the bottom with different initial velocities and final 

value of integration 𝜃𝑓 = 𝜋 [𝑟𝑎𝑑].
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