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INTRODUCTION
How can we better support non-motorized transportation 
with sustainable infrastructure in Downtown Denver? From 
Tokyo to Copenhagen, examples of more bike-friendly roads 
coupled with sheltered bike parking inundate the urban fabric. 
In Denver, a proposed 5280 Bike Loop linked to a vast network 
of biking trails prompted a similar response. 

The Auraria Higher Education Center (AHEC), an educational 
facility in the heart of downtown Denver, houses three 
different universities and colleges: the University of Colorado 
Denver, the Metropolitan State University of Denver, and the 
Community College of Denver. AHEC is home to over 38,000 
students and approximately 5,000 faculty and staff. It is also 
home to the city’s highest bike theft rate.

ColoradoBuildingWorkshop operates within a framework 
of three Core Design Principles: Sustainability, Security, and 
Utilization to encourage new ridership and protect current 
bikers. The two bike storage pavilions designed by the 26 
Masters of Architecture students house over 50 bicycles per 
structure. The project focuses on innovative sustainable design 
solutions and materials promoted by the Auraria Sustainable 
Campus Program. The project emphasizes building security 
and unique design features to attract students to utilize the 
structure as a bike shelter and a communal gathering space.

The building’s walls are constructed from composite louvers 
made of steel and limestone. This innovative structural system 
leverages the weight of the dry-stacked limestone and the 
tensile strength of the steel to create tectonic elements that 
serve as walls, columns, shear walls, and parking spaces for the 
bikes. Each louver is designed for disassembly allowing the dry-
stacked limestone to be reused and the steel to be recycled if 
the building ever outlives its useful life.

DESIGN FOR RESOURCES
To better assess the impact of the building on the 
environment, the students chose to assess their earliest 
designs using Tally software. They focused their research on 

carbon footprint, landfill diversion, material reduction, and 
embodied energy. 

The Larimer Street location 
Reduced the CARBON FOOTPRINT by 61% equaling 60 tons of 
carbon
Diverted 31 tons of WASTE which was a 45% reduction
Reduced the MATERIAL USAGE by 52% equaling 93 tons
Decreased the EMBODIED ENERGY by 57% or 679,150 
megajoules

The Curtis Street location 
Reduced the CARBON FOOTPRINT by 62% equaling 96 tons of 
carbon
Diverted 51.5 tons of WASTE which was a 53% reduction
Reduced the MATERIAL USAGE by 64% equaling 184 tons
Decreased the EMBODIED ENERGY by 66% or 1,379,000 
megajoules

DESIGN FOR DISASSEMBLY
If the building is ultimately determined to be demolished, 
the design considers disassembly. The dry stacked limestone 
louvers are connected with stainless steel pins and clipped 
to the steel using stainless steel clips every four courses. This 
construction detail creates a monolithic louver but allows 
the stone to be separated from the steel so the limestone 
can be reused and the steel can be recycled. The CLT roof 
was produced in 8’ x 14-15’ sections. Over 85% of the panels 
have not been modified and are attached with screws to the 
steel fascia. The lights are integrated at the panel seams to 
help with construction tolerance and ensure the CLT panels 
remain largely undisturbed. These design decisions leave 
only the EPDM membrane and concrete mat foundation as 
construction elements that cannot be reused or recycled.
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Figure 1. Poster. Erik Sommerfeld.

CARBON
FOOTPRINT
REDUCTION

15 TONS OF CO2 19 TONS OF WASTE 88,000 MEGAJOULES

84% 44%
EMBODIED
ENERGY

REDUCTION
80% LANDFILL

DIVERSION

Carbon footprint is led by the 
material choice of CLT 
panels. These panels alone 
contribute 3 tons of carbon 
sequestration for the project. 

The use of wooden 
components within the roof 
assembly increased available 
recycled materials during the 
end-of-life phase of the 
building.

The avoidance of high 
energy materials such as 
concrete allowed for overall 
embodied energy reductions.

9 TONS OF WASTE

56% LANDFILL
DIVERSION

Louver adjustments through the 
design process focused on 
reductions of material usage. 
Overall height of louvers were 
lowered and steel profiles 
were thinned where possible to 
achieve maximum efficiency.  

Initial designs of the structural 
louver system used fired-clay 
bricks with supporting mortar 
and rebar. The transition away 
from brick to limestone 
allowed for the removal of the 
mortar and rebar, reducing 
overall embodied energy.

565,000 MEGAJOULES

76%
EMBODIED

ENERGY
REDUCTION

To balance visual transparency 
goals with sustainability 
initiatives, overall louver counts 
were reduced through the 
design process leading to 
large reductions in material 
quantities of steel and masonry.

CARBON
FOOTPRINT
REDUCTION

76%

42 TONS OF CO2

CARBON
FOOTPRINT
REDUCTION

2.5 TONS OF CO2 3 TONS OF WASTE 25,700 MEGAJOULES

10% 10%
EMBODIED
ENERGY

REDUCTION
10% LANDFILL

DIVERSION

A typical slab on grade with 
24” thickened edge was 
changed to an 8” mat 
foundation, reducing the 
amount of reinforced 
concrete and therefore the 
foundation’s overall carbon 
footprint.

By reducing the size of the 
retaining wall, the amount of 
material and required 
form-work needed was 
reduced, limiting the amount 
waste from the foundation.

Concrete and steel have high 
embodied energy when 
compared to other building 
materials. Reducing the 
foundation to the minimum 
required for structural stability 
reduced the concrete and 
steel rebar used in the 
project.

NATIVE
COLORADO
PLANTS

120 PLANTS 988 GALLONS 4 SEASONS

SEASONAL
DIVERSITY

RAINWATER
DIVERSION

Native Colorado plants are 
introduced to surrounding 
landscape. Native plants are 
adapted to the local 
environment and require less 
maintenance once 
established.

Rainwater is diverted from the 
roof to infiltrate into the 
landscape, limiting the 
amount of irrigation needed 
for the native plants.

The landscape is designed to 
change with the four seasons. 
Unique colors and textures 
emerge as the seasons 
change while providing 
pollinator habitats to support 
the local environment.

A Case Study in Sustainable Infrastructure: 
The Auraria Bike Pavilions 

DESIGN FOR DISASSEMBLY DESIGN FOR RESOURCES 

FIX-IT STATIONS, BENCHES,  
AND LANDSCAPING PROMOTE 
USERS TO SIT AND STAY

UTILIZATION

SUSTAINABILITY
CLT PANELS CAN BE RECYCLED

STEEL CAN BE RECYCLED

LIMESTONE CAN BE REUSED

WATERSHED IS KEPT FROM THE  
STORM DRAIN AND USED TO 
WATER LANDSCAPING

KEY CARD ACCESS ALLOWS 
ONLY REGISTERED USERS 
ENTRANCE INTO THE SHELTER

SECURITY
LOUVERS ALLOW USERS TO 
BOTH SEE IN AND OUT OF THE 
SHELTER
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Curtis Street Bike Station 

Early student design concepts and Tally software analysis

Detail photo of the limestone disassembly clips Curtis Street Limestone Louvers


