
Green Buildings



Motivating Video



The Framework of Biological Metabolism

Courtesy of Heartland Builders, Grand Rapids, MI
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USGBC overview
•More than 12,000 national members

•More than 18,000 Greenbuild attendees (Los Angeles)

•167 countries and territories with LEED projects

LEED projects
•2.2 million certified square feet per day

•More than 205,830 certified gross square meters per day

•More than 92,200 total commercial + LEED ND projects

•More than 92,000 total commercial projects

•More than 19.3 billion total commercial square feet (excludes 

ND)

•More than 1.8 billion total commercial square meters 

(excludes ND)

•More than 39,000 certified commercial projects

•More than 6.2 billion certified commercial square feet

•More than 577 million certified commercial square meters

•More than 1.6 million residential units registered or certified 

with LEED

•2,000 K-12 projects certified

•More than 2,100 K-12 projects registered

•More than 4,200 higher education projects certified

•Nearly 3,900 higher education projects registered

•961 state government projects certified

•More than 2,900 local government projects certified

LEED credentials
•More than 202,600 total LEED credentials held

•More than 201,000 total LEED professionals

https://www.usgbc.org/articles/usgbc-statistics



The Tower at PNC Plaza

https://www.nextpittsburgh.com/city-design/frick-
environmental-center-open-public/

https://www.go-gba.org/projects/the-tower-at-pnc-plaza/


http://www.sustainablesites.org/phipps-center-sustainable-
landscapes



http://www.ppgpaintsarena.com/plan_your_visit



https://pittsburghkids.org/visit







Sustainable Sites
• Based on the principle that land is a precious finite 

resource
• Effective planning

– Minimize urban sprawl
• Overdependence on automobiles
• Excessive fossil fuel consumption
• Higher pollution level

• Land is recyclable
– Pittsburgh is known for its brownfields





Washington’s Landing







Summerset at Frick Park



SouthSide Works





Energy and Atmosphere

• Energy conservation is best addressed through effective 
building design
– Designing a building envelope that is highly resistant to 

conductive, convective, and radiative heat transfer
– Employing renewable energy resources
– Fully implement passive design

– https://sustainabilityworkshop.autodesk.com/buildings/building-
energy-fundamentals

https://sustainabilityworkshop.autodesk.com/buildings/building-energy-fundamentals


•Building’s 
geometry
•Orientation
•Mass 

to condition the 
structure using 
natural and 
climatological 
features such as 

•Site’s solar 
insulation
•Thermal chimney 
effect
•Prevailing winds
•Local topography
•Microclimate
•Landscaping.

Energy and Atmosphere

From Kibert





Water Issues

• Availability of potable water is the limiting factor for 
development and construction in many areas of the world
– In the US – western regions

• Climate changes are exacerbating the problems
• Extremely difficulty to reverse contaminated water



Water Issues

• Water conservation 
techniques
– Low-flow plumbing 

fixtures
– Water recycling
– Rainwater 

harvesting
– Xeriscaping

Convention center: 
water reclamation 
system that reduces 
potable water use by 
nearly 60 percent
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Ambient and Indoor Air Quality

• 3.5 million deaths a year are caused by indoor air pollution while another 3.3 million are caused 
by outdoor air pollution (WHO 2016)

Raw Material 
Extraction

Power Generation Distribution 
Use Phase

Americans, on average, 
spend approximately 90 

percent of their time 
indoors (EPA 2015).

Indoor pollutants may 
be 2 to 5 times higher
than outdoor pollutant 

levels (EPA 2015).





Context
• Materials flows between all economic sectors, construction uses 

about 40% in U.S.

• Materials as a problem to address in sustaining the built 
environment
– What are �green materials�?
– How do we evaluate them?
– What is the best we can do?
– What are the limitations?
– How do we implement change on an industrial scale?





Issues in Selecting Green Building Materials 
and products

• example….rapidly renewable resources
– WOOD

• Old-growth versus plantation forests
• USGBC �rapidly renewable resources�

– Growth and harvest cycle of 10 years or less

• More sustainable?
– Water, fertilizer, pesticides…



How to select?

• Natural Step
• Life cycle assessment
• CAL
• Material specific
• Databases



• Show example.
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Building products – Databases/how to rate 
products



• Number of points available in each category indicated the 
weight they place on the major issues
– �Weighting� is based solelåy on judgment
– Is this good or bad?

• Not scientific
• Based on professionals…slow process

– Still logical and rational?

• Model based.
¡ Other systems

International

Conclusion
LEED is not perfect.


