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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
cross-cutting research
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 transform the engineering of geotechnical systems to
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., P.E., 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
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CBBG is creating strong, bi-directional
partnerships with small/medium/large
businesses, non-profit, government, and
educational organizations. Its partners are
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.
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Interested in becoming an industry partner?
The CBBG Industry partner program engages geotechnical specialty firms, multi-disciplinary
engineer/architecture design firms, geotechnical specialty contractors, facility owners, and
government agencies to provide input or research direction to CBBG investigators and on
research priorities to the leadership team. The Industry Partnership Program is structured
in a multi-level manner with benefits and privileges based upon membership level. Annual
partnership fees start at $2,000 at the General Membership level for small firms and go up
to $50,000 for larger firms at the Fellowship Membership level.
Email Nasser.Hamdan@asu.edu today to find out how you can become a partner.

Engagement Level

Fellowship
Leadership
General

Access to Students
and Academic Experts
Access to Testbeds
and Laboratory
Facilities
Intellectual
Property Access

Associate

Strategic
Direction

Benefits
CBBG integrates industry and academic expertise in engineering
microbiology, microbial ecology, biogeochemistry, biomemetics (or biomimicry),
lifecycle analysis, and other disciplines to drive tomorrow's research and discovery.
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Benefits of partnership
Develop bio-mediated and bio-inspired solutions to address challenging
geotechnical problems in a sustainable, cost-effective and environmentally
sensitive manner.
Participation in setting strategic direction for the Center, including:
• Reduced overhead costs on research projects associated with the Center
•	Improved small business innovation research/small business technology transfer
(SBIR/STTR) funding opportunities
• Access to a dedicated private-public testbed and other experimental sites
• Establishing research priorities
• Development of cooperative research projects
•	Enhancing workforce development and diversity through student-led projects
Preferred access to students via internships and capstone courses and a curated
resume library
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 technologies and new developments through
workshops, webinars, and direct contacts with Center researchers
Input on designing and access to online certificate programs and to training modules delivered
regularly, for CEU’s/professional development hours
Participation in annual meeting that brings together professionals and academics to discuss
recent trends and scholarship, as well as a career fair, student-centered open house and
research symposium
Access to a network of small, medium, and large-sized businesses and top-tier international
universities
State of the art research facilities and qualified staff attached to a project for a sustained time
Competitive reduction in licensing fees and royalties

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 and 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
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Thrust 4: Natural Resource Development
• Lifecycle sustainability framework for geotechnical systems
• Geotechnics of biolocomotion and self-excavation
•	Motile (self-boring) autonomous probe for sub-surface investigation
• Structured mineral precipitation to enhance the mechanical properties in 		
EICP and MICP Soils

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

Industrial Collaboration and Innovation Director

Nasser Hamdan, Ph.D.
Assistant Research Professor
Industrial Collaboration and Innovation
Director, Center for Bio-mediated and
Bio-inspired Geotechnics
School of Sustainable Engineering and the
Built Environment, Arizona State University
Email: nasser.hamdan@asu.edu

Nasser Hamdan is an Assistant Research Professor in the School
of Sustainable Engineering and the Built Environment at ASU. His
expertise is in biogeotechnical engineering and biogeochemical
processes for ground improvement and remediation. His research
activities involve experimentation and analytical testing related
to induced mineral precipitation using biological processes and
macromolecules such as enzymes and biopolymers. He is currently
involved in various projects directed towards the improvement of the
bulk mechanical properties of soil, surficial soil stabilization, sustainable
building materials, facilitated mineral precipitation and environmental
remediation. Prior to pursuing his graduate degree in civil engineering,
Dr. Hamdan spent nearly 10 years in the electrical and plumbing service
industry. He also has experience operating retail and self-service
businesses, and experience in negotiating and drafting contracts
related to these businesses.
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Industry partners represent a
wide range of local and international
stakeholders, including:
Large Corporations
Engineering/Architect Firms
Specialty Contractors
Consulting Firms
Start-Ups and
Independent Consultants
Public Agencies
Not for Profits
International Universities

For more information:
Nasser Hamdan
(480) 965-2277
nasser.hamdan@asu.edu
biogeotechnics.org
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