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Geothermal Foundations for 
Buildings as Energy Savers

Geothermal ground loops placed separately from buildings to a typical depth 
of 300 ft. below ground have been in use for several decades to minimize 
energy consumption in buildings. Geothermal foundations are a recent 
innovation where the ground loops are placed in the foundation, thereby not 
requiring separate drilling.

Geothermal foundations stand to save on utility bills by taking advantage of 
the fact that the soil stays at an even temperature year around equal to the 
mean air temperature during one year. In the summer when the air is much 
hotter than the soil, the coolness of the soil can be drawn out and used to 
optimize the cooling system for the building. In the winter when the air is much 
colder, the heat of the soil can be drawn out and used to optimize the heating 
system of the building. 

The air inside a building is typically maintained around 72°F. Heating and cooling 
of buildings is conventionally done by using systems that work with respect to the 
outside air temperature. The difference between the temperature of the air inside 
the building and the temperature of the air outside the building may reach + or – 
30°F during the year. Meanwhile, the difference between the temperature of the 
air inside the building and the temperature of the soil underneath the building is 
much smaller and may only be a few degrees F. Therefore, a heating and cooling 
system which works against the soil temperature is much more efficient than a 
heating and cooling system which works against the outside air temperature. This 
is the idea of a geothermal foundation. More specifically, 1-inch diameter pipes 
are placed inside the foundation piles and water is continuously circulated through 
the piles to use the soil as a heat source in the winter and a heat 
sink in the summer.

Abstract Professor Jean-Louis Briaud is a Distinguished Professor and Holder 
of the Spencer J. Buchanan Chair in the Zachry Department of Civil 
Engineering at Texas A&M University and a Professional Engineer. 

He received his bachelor’s degree in France in 1972 and his Ph.D. 
from the University of Ottawa in Canada in 1979. His expertise 
is in foundation engineering and more generally geotechnical 
engineering.

He has served as president of the Geo-Institute of ASCE, president 
of the International Society for Soil Mechanics and Geotechnical 
Engineering, and is the current president of the Federation of 
International Geoengineering Societies. Among other awards, he 
has received the ASCE Ralph Peck Award from the USA, the CGS 
Geoffrey Meyerhof Foundation Engineering Award from Canada, 
the Honorable Aitalyev Medal from Kazakhstan, and is a member 
of the National Academy of Natural Sciences in Russia. 

Over the last 30 years, Dr. Briaud has conducted about 10 
million dollars of research — most of which was on foundations 
and retaining walls. He has supervised 50 Ph.D. students and 
90 master’s-level students. He is the author of a new book 
entitled “Geotechnical Engineering” and one entitled “The 
Pressuremeter;” he has published about 300 articles and 
reports in geotechnical engineering. He enjoys tennis, soccer, 
and rugby, and plays jazz piano at the amateur level.
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