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Our Goal:

Reduce “Bicycle Footprint” by 40% compared to the current 
parking solution which is designed to hold 8 bicycles. 

Secondary Goals:

• Aesthetically pleasant (blending with the surrounding landscape) 
• Practical and User Friendly (allowing users to park, lock and 

remove bicycle easily and rapidly) 
• Weatherproof (resisting snow and rain) 
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Our product truly stands out from its predecessors with its aesthetic 
appearance and most importantly with its user and environment friendly 
design. We have reduced the bicycle footprint by at least 41%.

Further suggested features:
• Sheltered rack: Giant umbrella or shed placed in center void space
• Lighting for night-time use: Solar powered system
• Flexible arrangements and configurations to fit around various

structures: Trees, lamp posts, against walls, corners etc

[1] BicycleTree. 2010. Web. 17 Sept 2010. < http://www.biketree.com/>
[2] "Commercial Parking." Saris Cycling Group. 2010. Web. 18 Sept 2010. <http://www.saris.com/commercial-
parking/commercial-racks.html>. 
[3] "Marguerite BicycleParking Rack for Urban Environment." Tuvie: Design of The Future. 
2010.Web. 21 Sept 2010. <http://www.tuvie.com/marguerite-bike-parking-rack-
for-urban-environment/>. 
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Fig 2: The Marguerite by Yoann Design

3 Our Concepts
How?

• Researched existing innovative bicycle
parking systems around the World

• Surveyed bicycle users
across McGill’s Downtown 
campus

• Identified the key criteria 
from both the customer 
and manufacturer’s 
point of view

We brainstormed and employed the PUGH Matrix, a tool to help us   
iterate effective concepts which respect the required criteria. 

Overall, 11 tentative concepts were generated through this 
iterative process!

Fig 3: The Bike Tree

Our Top 3 Ideas:

In order to reduce space, one of the most effective solutions was found 
to be positioning the Bicycles vertically. 

The Grand Piano, as we call it is a 
hybrid of both vertical and horizontal 
parking solution. It was named due to its 
side view resembling a piano.

The Hybrid 1.0: In order to avoid impeding 
the view, the use of vertical space is minimized. 
Also the height is alternated to allow more 
bicycles to fit within the same amount of space.

The Oasis 1.0’s Design was found to be 
the most space efficient. Both the circular 
arrangement and the vertical parking method 
speak directly to this concern.

Fig 7: Concept 3-The Oasis 1.0

Fig 5: Concept 1-The Grand Piano

Fig 6: Concept 2-The Hybrid 1.0

Why Were We Approached?

• Current campus capacity 
of only 2,000 bikes. This is estimated 
to increase to 10,000 in coming years 
with more environment conscious 
students than ever before!

• Surplus of bikes affects both the students’ campus life as well as the
landscape

Introduction1

Fig 1: Parking Spots Beside McConnell Bldg

The Criteria:
•Space efficient
•User friendly 
•Ease of manufacturing
•Ease of maintenance
•Durable
•Cost Effective
•Sustainable
•Aesthetically pleasing

The Oasis 1.0 satisfies the majority of the criteria and is 
significantly better than the current solution on Campus.

Design Embodiment4

Fig 4: Morphological Chart

Key aspects to consider for optimal area saving design:

•Minimize angle of the parked bicycles to the ground
•Minimize wasted space in the center
•Maximize number of bicycles
•Allow for adequate spacing between handlebars

By using a scaled down model, 1/10th of a real average bicycle, we first 
setup 10 configurations with varying inclination angles.

The formula used  to calculate how much space each
front tire requires:

Fig 8: The 10 configurations were 
incremented between these two 
positions

Several calculations were made for varying setups holding from 6 to16 
bicycles. Each of these setups was further elaborated for having a 
“width allocated per tire” of 5 cm, 6 cm and 7 cm. 

The Final Design: 
Modeled using SolidWorks™ through which loading analysis was also 
conducted:

Fig 10: Top View with 10 bikes.     
Outer circle formed by handlebars.

This information then indicated how big of a circle 
the front tires would make given an X number of 
bicycles. Based on this, we also determined 
whether there would be interference between the 
handlebars

We concluded that the best inclination angle 
is 64.20° with a ramp tire spacing of 5.7cm on 
a rack that could hold 10 bicycles. 

Fig 13 : Stress analysis of various 
components. High stresses in red, low 
in blue

Fig 9: Top View with 10 
front tires forming a circle 
at the core 

Fig 12 : Pre-assembly. 
Ramp for 1 bicycle

High-Lighted Features:
• Stem & Leaf locking mechanism 
which returns to its initial position when not in
use due to inbuilt counter-weight 

• Foot pedal system which secures
bicycle in place while user is locking

• Railing along parking ramp to ensure
bicycle stability

• Sturdy steel structure which can hold
10 bicycles and ensures their safety

• Weatherproof rack for year around
service

Fig 11 : Fully assembled Oasis 1.0 with inactive 
and active Stem & Leaf locking mechanism
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