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Abstract: This book focuses on backfilling and contact grouting performed to fill the voids between
the excavated surface and the tunnel and shaft linings, as well as voids between the final structure
and the initial support. Although only two types of underground facilities, “tunnels” and “shafts,”
are used in the title and are referred to throughout, the book is intended to be used in reference to all
types of lined underground structures. For example, in addition to transportation, water, and
wastewater tunnels, this book can be used for lined underground storage facilities, powerhouses,
railroad stations, sports complexes, warehouse and document storage facilities, housing facilities,
and other types of lined underground structures.
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A

AMERICAN UNDERGROUND
CONSTRUCTION ASSOCIATION

The American Underground Construction Association (AUA) is an organization
of professionals involved in every aspect of the underground design and
construction industry. Many professional disciplines are represented in the
membership including engineers, contractors, and equipment and materials
suppliers.

The goals of the Association are:

* to serve as an advocate for its members and the underground construction
industry.

= to promote the development and use of underground facilities

* to create greater understanding of the potential and benefit of siting facilities
underground

* to encourage appropriate policies and planning for successful development,
construction and use of underground facilities

The Association serves as a network within the industry and a point of contact
between the industry and the public. The Association represents the United States
in the International Tunnelling Association, a non-governmental advisor to the
United Nations on matters related to the development and use of underground
facilities.
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Raymond W. Henn has more than 32 years of heavy and underground
construction experience with a concentration in tunneling, transportation, water
and wastewater, and hydroelectric projects. He holds degrees in geology,
engineering, and construction management. During his career, Mr. Henn has held
positions from field engineer through superintendent to construction manager on
both direct-hire construction and construction management assignments. He has a
strong background in general civil construction, mass and specialty concrete
placement, grouting, deep foundations, and shaft and tunnel excavation and
lining. Mr. Henn served as President of the American Underground Construction
Association for the 20032005 term. He is the author of the ASCE-published

* Practical Guide to Grouting of Underground Structures. Mr. Henn is the
recipient of the American Society of Civil Engineers 2002 Roebling Award.

Margaret A. Ganse has 11 years of geotechnical engineering and tunnel design
experience throughout North America. She is experienced in geotechnical
investigations for underground projects, ground characterization, tunnel lining
design, cost estimating, and preparation of contract documents and reports. Her
tunnel experience ranges from soft ground to hard rock, and includes
transportation, water, and wastewater applications. Ms. Ganse serves on the
Tunneling Committee of the Association of Engineering Geologists and is a
member of the American Underground Construction Association.

Timothy S. Avery has more than 16 years of heavy construction and
underground experience with a concentration in dam foundation grouting, tunnel
grouting, and tunnel construction projects. Mr. Avery is currently president of
GEOSolutions, a specialty consulting firm focusing on grouting and geotechnical
construction methods.

Jack Brockway is a professional mechanical engineer with a bachelor of science
degree in aeronautics and astronautics from the University of Washington. He has
more than 30 years of experience in the tunnel boring machine (TBM) industry.
He has held positions of design engineer, project manager, European sales
manager, general manager/vice president, and senior vice president within the
TBM supply industry. He has been involved in hundreds of hard rock, shielded,
and soft ground TBM projects throughout the world.
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Donald Bruce earned degrees in geology and civil engineering from Aberdeen
University, Scotland, after which he worked for specialty geotechnical contractors
worldwide for 20 years. In 1996, Dr. Bruce formed Geosystems, L.P. in
Pittsburgh, Pennsylvania. He specializes in drilling, grouting, soil nailing,
anchoring, micropiling, and deep mixing technologies. He was awarded the
Martin Kapp Foundation Engineering award by ASCE in 1998. Heisalso a
research professor at Polytechnic University of Brooklyn, New York.

Patrick J. Doig has more than 30 years of global experience in underground
excavation and construction on projects for transportation, water and wastewater,
power generation, and mining. He has represented both owners and contractors,
and is experienced in an array of underground excavation methods, specialist
subsurface ground treatment techniques, and support and lining systems. He has
published more than 10 papers on his work.

Amanda Elioff is a senior professional associate with Parsons Brinckerhoff
specializing in geotechnical and tunnel engineering. Presently she is working on
extensions to the Los Angeles Metro Rail System.

Michael Gay is a registered professional engineer with more than 30 years of
experience in all aspects of heavy and underground construction. He has worked
on major transit, highway, and wastewater mega projects all over the United
States, Canada, and the Caribbean in his 27-year career with Kiewit Construction
Co. He is a member of the Moles and currently is the president of GDC
Constructors Inc., an international construction and consulting firm located in
Naples, Florida.

Marco Giorelli is a civil engineer with 15 years of experience in tunneling. He is
presently the sales manager of Lovat, the world-renowned manufacturer of
Tunnel Boring Machines.

Gary N. Greenfield has more than 32 years of involvement in the underground
mining and tunneling industries in the Western Hemisphere. His extensive field
experience also led to his site-specific introduction of improved ultrafine cements
and tunnel backfill grouting control equipment and related admixtures. Mr.
Greenfield served as a director of the American Underground Construction
Association (1991 to 1995), was the Associations Conference Chair for NAT 98,
and was named an Honorary Lifetime Member of AUA.
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Brian Iske has more than 20 years of experience in underground waterproofing
and all types of grouting. He is experienced in infiltration control in tunnels and
shafts ranging from soft ground to hard rock. He has published papers on
structural rehabilitation of concrete and groundwater control. Mr. Iske is a
member of the American Society of Civil Engineers, International Concrete
Repair Institute, Sealant and Waterproofing Institute, and the American Concrete
Institute’s Strategic Development Council.

David M. Jurich is a licensed professional engineer and professional geologist
with 22 years of experience in the geotechnical investigation, design,

construction, and repair of dams and tunnels for water resources and hydroelectric
projects worldwide. He has a strong background in TBM and conventional
tunneling in a wide range of geological formations and ground conditions. Mr.
Jurich is a member of the American Underground Construction Association, the
American Society of Civil Engineers, and the Association of Engineering
Geologists.

Bert Kriekemans has more then 20 years of experience in grouting of
underground structures and hydroelectric plants. He has a background in chemical
engineering and has been president of De Neef Construction Chemicals Inc., a
chemical grout manufacturer, since 1981. He is active in the following
associations: International Concrete Repair Institute, American Concrete Institute,
American Underground Construction Association, and, International Tunneling
Association. He lives in Belgium.

Steven E. La Vallee has been involved with the production, process, and
placement of foam concrete in a wide variety of geotechnical applications over
the last 15 years. He has a strong mechanical background in the development of
production equipment with general civil construction experience in the design of
materials and placement techniques on large volume, heavy/highway and
underground construction projects.

Stephen J. Navin has more than 40 years of experience in management and
design of underground engineering projects. He is experienced in geological
evaluations, estimating, lake taps, shaft sinking, and ventilation. His tunnel
experience ranges from soft ground to hard rock, and includes tunnels using EPB
(Earth Pressure Balance), TBM, roadheader, and drill and blast methods. Mr.
Navin is a member of the American Underground Construction Association, the
Society of Mining Engineering, and the Underground Technology Research
Council.
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Sten-Ake Pettersson has more than 30 years of experience from civil
construction projects around the world. He authored Atlas Copco’s text Grouting
and Drilling for Grouting. His main background is in ground support, blasting
works, and underground civil and mining grouting.

Michael F. Roach has more than 20 years of heavy civil and underground
construction experience. He has a strong background in tunnel and shaft
excavation and lining. Mr. Roach has extensive experience with precast concrete
segmental tunnel liner systems.

Victor S. Romero has more than 10 years of underground design and
construction experience. He has worked on a range of projects from pressure
tunnels for water supply to mass transit subways, including serving as resident
design engineer for the Tren Urbano — Rio Piedras design/build project. Mr.
Romero holds engineering degrees from the Colorado School of Mines and
University of California at Berkeley, and is currently Underground Technology
Research Council committee chairman for the use of cellular concrete in tunnel
applications.

James Warner is a consulting engineer operating from Mariposa, California. His
international practice involves analysis and solution of geotechnical, structural,
and material problems, with a strong emphasis on grouting. In 1977, he helped
organize a week-long short course on grouting now sponsored by the University
of Florida. The course has been held annually since that time and Mr. Warner
continues as a principal instructor.

Lee C. Warnock started his construction career in 1966 as an ironworker. He has
more than 27 years of professional experience in hard money contracting
operations, contract development, and disputes resolution. His expertise includes
heavy civil construction for water programs, pipelines, tunnels, utilities, aviation
and industrial facilities, and oil and gas projects, both publicly contracted and
privately negotiated. Mr. Warnock has extensive experience in developing and
executing project delivery strategies and contracting plans, with enhanced skills in
presentations, contract negotiations, and contracts troubleshooting.
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