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Results

Abstract
The COVID Coaster is a 16-foot-high, 4191-foot-long
coaster that features 108 supports and spans through the
campus of The College of New Jersey located in Ewing,
New Jersey. The design and construction planning of this
roller coaster will provide students at the College with a new
and alternative method of transportation around campus.
This project focuses on the structural and kinematic
components of the coaster and was designed in accordance
with AASHTO and ASTM Specifications. The coaster will
feature a rail track which was designed using W14X48
columns, W14x48 beams and W10x45 girders. The track
will have three launching mechanisms at each platform..
The car was designed in accordance with CDC social
distancing guidelines. It will weigh 2500lbs, have an axle
distance of 7.79 feet and dimensions of 10’x5’x3’. The ride
will feature 8 carts which would accommodate 3 riders per
cart bringing the maximum capacity of the ride to 24 riders.
The total construction costs of the project will be $7,200,000
while the total engineering cost will be $32,200.

Figure 1: Full Platform

Figure 4: Rail track Model

Design/Methods
Site Planning
•

Used topographic map to determine placement and height
of each support

•

Determined the placement of all three platforms

•

The rail track was placed in order to avoid existing traffic
patterns.

•

The clearance height of the coaster was determined to be
16 ft in accordance with AASHTO (Articles 2.2 to 2.6).

Figure 5: Beam to Column Connection
Connection

Structural
• Beams Girders and Columns were designed for moment and
deflection using Visual Analysis
• The rail track for the coaster was designed to support the cart
loading, be within the allowable deflection and minimize
material costs.
• The three platforms were designed using loading conditions
outlined in ASCE 7-10: Minimum Design Loads for Buildings
and Other Structures for walkways and elevated platforms.
• The welded and bolted connections for the rail track &
platforms were designed to withstand the live loads of the cart
while also the dead load of the rail track. The welded
connections for the rail track were designed to withstand the
loading outlined in ASCE 7-10, while also withstanding the
loading of the grating and the self weight of the steel

Figure 2: Site Plan

Conclusion
Figure 6: Beam to Girder Connection

Mechanical
•

ANSYS Workbench static-structural analysis was performed
on each of the three different materials to analyze structural
stability and deflection of cart
• Wind Loading Analysis of cart was completed on solid works
for an optimal design
• Stratasys Dimension Printer was used to print FDM prototype
of model
•
•
•
•
•
•
•
•
•

3 Person Wishbone Design
Steel Body
Plexiglass Barriers
Plastic Seats
Polyurethane Tri-Dimensional Wheel Interface
Classic Train connection
Electromagnetic Launch Track
Magnetic V- Shape Braking System
Additional PID Control System

The coaster was placed in order to minimize traffic alterations. The
clearance height of the coaster was determined to be 16 feet in
accordance with AASHTO (Articles 2.2 to 2.6). The rail track was
designed using the loading conditions of the cart & passengers in
accordance with ASTM F2291and was designed to be within the
allowable deflection. The platform was designed using loading
conditions ASCE 7-10. The car was designed to be aerodynamic,
ergonomic and sustainable as well as structurally adequate for all
factored loads. The launching mechanism was designed to be
integrated into the rail track design was also providing a safe
method of take off.
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