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Inspired by nature
The goal of the Center for Bio-mediated & Bio-inspired Geotechnics (CBBG)
is to develop biologically-based designs to promote sustainability in:
environmental protection and restoration
hazard mitigation
infrastructure construction
resource development
As a National Science Foundation (NSF) Engineering Research Center (ERC), the Center
for Bio-mediated and Bio-inspired Geotechnics (CBBG) aims to learn from nature and
to harness natural biological processes to revolutionize geotechnical engineering systems that
mitigate risks and address challenges associated with urbanization, global climate change, and
use of natural resources.

CBBG Mission:
To develop innovative technologies to serve civil engineering industry
To educate and train future engineers in the multidisciplinary field of biogeotechnics
CBBG was awarded $18.5M in August 2015 for the initial five years of operation. National
Science Foundation Cooperative Agreement Number EEC-1449501.

Edward Kavazanjian, Ph.D., NAE
Regents' Professor and Ira A. Fulton
		
Professor of Geotechncial Engineering
Director, Center for Bio-mediated and
Bio-inspired Geotechnics
School of Sustainable Engineering and the
Built Environment
Arizona State University
Email: Edward.Kavazanjian@asu.edu
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Edward Kavazanjian returned to academia with an appointment at ASU
in 2004 after 20 years in engineering practice. His industrial experience
includes working for a large (over 2,000 employees) international
firm specializing in civil infrastructure design; a small, entrepreneurial
geotechnical specialty consulting firm; and 10 years with a
geoenvironmental consulting firm that grew from 100 to over 400 people
during his tenure. At the geoenvironmental consulting firm, he served on
the Board of Directors, was discipline leader for geotechnical and landfill
engineering, managed multi-disciplinary engineering services contracts
of up to $8.4 million in value (for the City of Los Angles Department
of Public Works), and managed geotechnical services on Superfund
design/construct remediation projects with total value from $13 million
to over $150 million. Professor Kavazanjian was elected to the National
Academy of Engineering (NAE) in 2013 for his work as a consulting
engineer. He is widely recognized for his research on waste containment
systems, seismic analysis and design of geotechnical features for
transportation systems, and in the emerging field of biogeotechnical
engineering.
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Fundamentals

Center for Bio-mediated and Bio-inspired Geotechnics

CBBG is creating strong, bi-directional
partnerships with small/medium/large
businesses, non-profit, government, and
educational organizations. Its partners will be
integral contributors to the innovation pipeline.
With academia, industry, and government
working hand-in-hand, discovery will result in
significant advances in the emerging field of biogeotechnics.
CBBG is providing state of the art education and
training for today’s and tomorrow’s workforce,
including K-12 outreach, pre-college and
community college mentoring, and a robust
interdisciplinary undergraduate and graduate
university program.
CBBG is committed to creating a culture of
inclusivity. Arizona State University, New
Mexico State University, Georgia Institute of
Technology, and the University of California at
Davis provide nationwide depth and breadth to
CBBG efforts to reach out to under-represented
groups. These four partner Universities are
working together to create a diverse community
of engineers and scientists that will transform
geotechnical practice through development and
implementation of biogeotechnical techniques.
CBBG domain and discipline experts leverage
fundamental science research, practice-oriented
knowledge, and experience to develop innovative
and cost-effective solutions to geotechnical
challenges and provide entrepreneurial
opportunities for our partners.

A National Science Foundation Engineering Research Center

3

Diverse Experience
Leveraging the diverse experience of CBBG faculty*, CBBG educational
programs will prepare a diverse cadre of students for effective practice in industry,
and enhance their capacity for creative and innovative leadership. We will employ a
unique learning systems approach to transfer ERC-generated knowledge at the K-12
to college and professional levels, through learning design, and the development of
multimedia, video, and online materials. Importantly, K-12 teachers will be exposed to
biogeotechnical concepts and enabled to deliver these concepts to their classrooms
to stimulate student interest. Cognitivist and constructivist approaches will be blended
to build materials that integrate active learning strategies to support complex learning.
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*Data reflects the Center’s personnel composition in January 2015.
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Benefits of being a collaborating partner
CBBG is dedicated to developing bio-mediated and bio-inspired solutions to address challenging
geotechnical problems in a sustainable, cost-effective and environmentally-sensitive manner.
Educational, science center, museum and governmental organizations may become Collaborating
Partners in the Center at no charge. Educators from both formal and informal learning
organizations, may benefit in many ways.
Participate in state of the art Center research labs, working directly with student and faculty researchers.
(Summer Research Experiences for Teachers (RET) from middle schools, high schools and community colleges,
with ongoing activities during the year).
Learn about cutting-edge research that is meaningful, and about how the Center’s research is enabling
engineering to become more resilient and sustainable in the upcoming decades.
Learn ways to help support our students to become 21st century successes, excited and motivated
about Science, Technology, Engineering and Math education (STEM) and engineering.
K-12 and community college students participate in Summer Research Experiences for
Undergraduates (REU) and Young Scholars programs.
Enjoy field trips to Center labs.
Center researchers give demonstrations and presentations at their schools or science centers.
Partner with researchers and highly-skilled learning designers to build exciting learning materials to
help engage their own students in STEM and engineering learning activities (RET teachers). Science center staff
will partner with the Center and the RET teachers to adapt tested materials to develop museum demonstrations
and experiences.
Share in a vibrant geotechnical learning community, including regular webinars. Educators, science
center and museum staff, and the Center researchers, both faculty and students, participate in an electronic
learning community, sharing materials and lessons learned.
Access to an exceptional team of researchers with expertise in geotechnical and environmental engineering,
microbiology/microbial ecology, biogeochemistry, chemical engineering, materials, and lifecycle analysis.
Early exposure to innovative ideas and new developments through workshops, webinars, and direct
contacts with center researchers.
Participate in an annual meeting that brings together professionals and academics to discuss recent trends
and scholarship, as well as a career fair, student-centered open houses and research symposium.
Access to a network of small, medium, and large sized businesses involved in engineering, along with top-tier
international universities.

A National Science Foundation Engineering Research Center
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Thrust 1: Hazard Mitigation
•	Mitigate earthquake-induced soil liquefaction using mineral precipitation and bio-gas generation
•	Enhance the stability of slopes and excavations and mitigate scour around foundations
through microbially and enzymatically induced cementation and bio-inspired earth
reinforcement
Jason DeJong, Ph.D., Thrust 1 Lead

Professor, Department of Civil & Environmental Engineering
University of California, Davis
Email: jdejong@ucdavis.edu

Thrust 2: Environmental Protection and Ecological Restoration
•	Remediate subsurface contamination and manage contaminant migration through microbial
transformation, mineral precipitation, and biopolymer generation
•	Mitigate fugitive dust emission and soil erosion and restore natural ecosystems using biotechnical
stabilization, mineral precipitation, and biopolymers
Rosa Krajmalnik-Brown, Ph.D., Thrust 2 Lead
Associate Professor, School of Sustainable Engineering and the Built Environment
Arizona State University
Email: Dr.Rosy@asu.edu

Thrust 3: Infrastructure Construction
•	Develop more efficient foundations for sustaining tensile and cyclic loads though biomimicry
of root systems
•	Protect, repair, and remediate existing infrastructure, including foundations and earthen
structures, using mineral precipitation, biofilms, and biopolymers
•	Reduce CO2 emissions and embedded energy and develop sustainable construction materials
with alternative cementitious materials (carbonates and silicates)
Paola Bandini, Ph.D., Thrust 3 Lead
Associate Professor, Department of Civil and Geological Engineering
New Mexico State University
Email: Paola@nmsu.edu

Thrust 4: Natural Resource Development
• Enhance trapping and sealing of subsurface fluids with mineral precipitation
• Increase the efficiency of bioleaching of metals
•	Mitigate impacts of mine tailings facilities, including stabilization and reduction of water
content of tailings, acid drainage, erosion, and restoration of natural ecosystems.
•	Remediate and restore mining and oil/gas production facilities using microbial
transformation and contaminant precipitation/sequestration
David Frost, Ph.D., Thrust 4 Lead
Professor, Geosystems Engineering
School of Civil and Environmental Engineering
Georgia Institute of Technology
Email: david.frost@ce.gatech.edu
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Center Deputy Director
Claudia Zapata, Ph.D., is Associate Professor in the School
of Sustainable Engineering and the Built Environment at Arizona
State University.
Email: claudia.zapata@asu.edu

Diversity Director
Martha Mitchell, Ph.D., is Professor and Associate Dean of
Research in the College of Engineering at New Mexico State
University.
Email: martmitc@nmsu.edu

Education Director
Wilhelmina Savenye, Ph.D., is Professor and Graduate
Programs Leader in Educational Technology in Arizona State
University's Division of Educational Leadership and Innovation,
Mary Lou Fulton Teachers' College.
Email: savenye@asu.edu

Pre-College Director
Susan Brown, Ph.D., is Director of STEM Outreach in the
College of Education at New Mexico State University.
Email: susanbro@nmsu.edu

Education Coordinator
Jean Larson, Ph.D., is Education Coordinator for the Center
for Bio-mediated and Bio-inspired Geotechnics at Arizona State
University.
Email: jean.larson@asu.edu

A National Science Foundation Engineering Research Center
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Center members will represent a wide range of local
and international stakeholders, including:
Start-Ups and Independent Consultants
K-12 Schools and School Districts
Engineering/Architecture Firms
Science Centers and Museums
International Universities
Specialty Contractors
Community Colleges
Large Corporations
Consulting Firms
Public Agencies
Not for Profits

Interested? Email CBBG@asu.edu
today to find out how you can become
a collaborating partner in the next
generation of bio-mediated bio-inspired
geotechnic research.
For more information contact:
Education Director:
Dr. Wilhelmina (Willi) Savenye
savenye@asu.edu
Education Coordinator:
Dr. Jean Larson
jean.larson@asu.edu

biogeotechnics.org
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