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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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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 developJIJ.ent, 

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 
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degree in aeronautics and astronautics from the University of Washington. He has 
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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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Tunnel Boring Machines. 

Gary N. Greenfield has more than 32 years ofinvolvement in the underground 
mining and tunneling industries in the Western Hemisphere. His extensive :field 
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