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NOTICE: The project that is the subject of this report was approved by
the Governing Board of the National Research Council, whose members are
drawn from the Councils of the National Academy of Sciences, the Nation-
al Academy of Engineering, and the Institute of Medicine. The members
of the Committee and Subcommittees were chosen for their special compe-
tences and with regard for appropriate balance.

The National Research Council was established by the National Academy of
Sciences in 1916 to associate the broad community of science and technol-
ogy with the Academy's purposes of furthering knowledge and of advising
the federal government. The Council operates in accordance with general
policies determined by the Academy under the authority of its Congres-
sional charter of 1863, which establishes the Academy as a private, non-
profit, self-governing membership corporation. The Council has become
the principal operating agency of both the National Academy of Sciences
and the National Academy of Engineering in the conduct of their services
to the government, the public, and the scientific and engineering commu-
nities. It is administered jointly by both Academies and the Institute
of Medicine. The National Academy of Engineering and the Institute of
Medicine were established in 1964 and 1970, respectively, under the char-
ter of the National Academy of Sciences.

SPONSORS: This project was sponsored in 1979 and 1980 through U.S. Bu-
reau of Mines Contract Number JO 199025 by the following government agen-
cies: U.S. Bureau of Mines, U.S. Geological Survey, Bureau of Reclama-
tion, Defense Nuclear Agency, Department of the Air Force, Department of
the Army, Department of the Navy, Department of Energy, National Science
Foundation, Federal Highway Administration, Urban Mass Transportation
Administration, and the Environmental Protection Agency.

A limited number of copies are available from
U.S. National Committee on Tunneling Technology
National Academy of Sciences

2101 Constitution Avenue, N.W.

Washington, D.C. 20418

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://lwww.nap.edu/catalog.php?record_id=19629

INTRODUCTION

The U.S. National Committee on Tunneling Technology (USNC/TT), a unit of
the Assembly of Engineering, was formed within the National Research
Council in 1972 by the Presidents of the National Academy of Sciences

and the National Academy of Engineering. It was formed in response to a
request from the Chairman of the Federal Council for Science and Technol-
ogy for a "U.S. focal agency to be responsible for assessment of tunnel-
ing activities, and where appropriate, for stimulation of improvements

in tunneling technology."

The committee's purposes, as stated in its constitution, are the
following:

® To serve as the national organization for stimulating advancement
in the state of the art of tunneling technology and in the effec-
tive use of the subsurface by promoting the coordination of activ-
ities pertaining thereto—assessment, research, development, edu-
cation, training, and collection and dissemination of information.

® To effect appropriate participation in all activities of the In-
ternational Tunnelling Association (ITA) through the National
Academy of Sciences—National Academy of Engineering—National
Research Council, which adheres to the ITA on behalf of the sci-
entists, engineers, and technologists of the United States inter-
ested in tunneling technology.

The committee's functions are the following:

® Collection and dissemination of technical information related to
tunneling, including current research, development, and innova-
tive activities, as well as data on cost and performance of tun-
neling components and systems.

® Continuing assessment of the state of the art of the tunneling
system to identify technical needs which might be met through re-
search and development, to ascertain the overall level and struc-
ture of research and development, to review periodically the ex-
tent to which it is appropriate to the future demand for different
types of tunneling, and to stimulate cross-fertilization of ad-
vanced technology developed for other purposes.
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® Periodical statistical demand forecasting and collection of demand
data.

e Study of contracting practices in relation to the present state
of the art of tunneling, including consideration of how the risks
are shared and how to encourage the use of improved techniques.

@ Action necessary to improve the understanding on the part of plan-
ners, officials, and the general public of the benefits to be ob-
tained from increased and planned use of the subsurface.

e Review of the adequacy of education and training of engineers in
the field of tunneling.

e Participation in international activities concerned with the ap-
Plications, planning, and practice of tunneling.

This biennial report describes the work of the committee and its
subcommittees in calendar years 1979 and 1980. The committee is grateful
to the federal agencies that sponsor its activities. The committee also
expresses its appreciation to the 14 corporations that contributed funds
totalling approximately $5,000 for the conduct of the ITA meeting in
1979.

___ Copyright © National Academy of Sciences. All rights reserved.
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ACTIVITIES OF THE COMMITTEE

NOMINATION AND APPOINTMENT OF MEMBERS AND OFFICERS, 1979

Twelve members completed terms on the committee on June 30; eight were
succeeded by new members, and four were reappointed for a second term.

The following new members were appointed for a term ending in 1982:

Bruce F. Baird (academic/research)

J. Joseph Casey (industry)

Edward Cross (industry)

Donald J. Duck (government)

Fred H. Kulhawy (academic/research)
Raymond E. Levitt (academic/research)
Thomas J. O'Neil (academic/research)
Winfield O. Salter (industry)

The following members were reappointed:

Edward J. Cording (academic/research)

Norman A. Nadel (industry)

Eugene B. Waggoner (representative of the American Society of
Civil Engineers)

Chris F. Woods (representative of the Associated General
Contractors of America)

Dr. Tor L. Brekke completed his term as Committee Chairman on June
30 and became Immediate Past Chairman and ex officio committee member.
He was succeeded as Chairman by Mr. David G. Hammond, who served in that
capacity from July 1, 1979 to June 30, 1980. Mr. Norman A. Nadel was
appointed Vice Chairman for the same period.

A roster of the committee and its subcommittees for the period

July 1, 1979 to June 30, 1980 is included as Appendix A.

NOMINATION AND APPOINTMENT OF MEMBERS AND OFFICERS, 1980

Six members completed their committee terms on June 30; five were suc-
ceeded by new members, and the term of one was extended for one year.

3
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The following new members were appointed for terms ending in 1983:

William D. Alexander (government)

G. Stanley Bates (industry)

Gordon E. Bunker (government)

Howard A. Coombs (representative of the Geological Society
of America)*

Mr. Gilbert L. Butler was appointed as a member from government for a
two-year term ending in 1982. Dr. Don A. Linger's term as representative
of those federal agencies engaged in or concerned with tunneling was ex-
tended until 198l1.

Mr. David G. Hammond completed his term as Committee Chairman on
June 30 and became Immediate Past Chairman and ex officio member. He was
succeeded by Mr. Norman A. Nadel, who will serve as Chairman from July 1,
1980 to June 30, 1981. Professor Edward J. Cording was appointed Vice
Chairman for the same period.

The membership of the committee and its subcommittees for the period
July 1, 1980 to June 30, 1981 is listed in Appendix A.

ANNUAL MEETINGS, 1979 and 1980

Two regular topics of discussion at annual meetings are the programs of
the subcommittees and the activities of the International Tunnelling
Association (ITA). These programs and activities are summarized in subse-
quent sections of this report.

The Eighth Annual Meeting of the committee was held June 16-17, 1979,
in Atlanta, Georgia, in connection with the Fifth Annual Meeting of the
ITA and the Rapid Excavation and Tunneling Conference (RETC). The com-
mittee meeting included plenary sessions, individual subcommittee meet-
ings, and a meeting with representatives of the federal agencies that
provide funds for the committee's activities. The record of the meeting
is included as Appendix B.

The Ninth Annual Meeting was held May 8-10, 1980, in Albuquerque, New
Mexico. The first two days were devoted to individual meetings of the
subcommittees and a general session attended by all members. A field
trip, conducted on the third day, included visits to two projects. The
first was a test chamber on the site of a pumped-storage hydroelectric
power plant planned by the Public Service Company of New Mexico; the sec-
ond project was the Jackpile open-pit uranium mine operated by the Ana-

conda Copper Company. The record of this annual meeting is included as
Appendix C.

*Lloyd B. Underwood was later appointed as GSA representative to replace
Professor Coombs, who was unable to serve due to other commitments.

4
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COORDINATION WITH OTHER U.S. ORGANIZATIONS INTERESTED IN TUNNELING

One of the committee's primary purposes is "to serve as the national or-
ganization for stimulating advancement in the state of the art of tunnel-
ing and in the effective use of the subsurface by promoting the coordina-
tion of activities pertaining thereto—assessment, research, development,
education, training, and collection and dissemination of information"
(emphasis added). 1In its continuing effort to achieve this aim, in 1979
the committee undertook a more formal approach to promoting coordination
than it had previously. A stimulus was the scheduling of two meetings
for 1981 (the RETC in May in San Francisco and the Underground Space Con-
ference and Exhibition in June in Kansas City) so close in time that both
meetings might be adversely affected. The committee initiated arrange-
ments for a meeting of various groups that sponsor technical activities
related to tunneling and the underground. After an exchange of corre-
spondence, a meeting was held in Atlanta on June 18, during the RETC, at
which officers and members of the following organizations discussed co-
ordination of plans and other subjects of mutual interest:

® ASCE Committee on Tunneling and Underground Construction

American Underground-Space Association

Rapid Excavation and Tunneling Conference

Transportation Research Board Committee on Design and Construction
of Underground Transportation Structures

® Underground Technology Research Council (ASCE and AIME)

e U.S. National Committee for Rock Mechanics

® U.S. National Committee on Tunneling Technology

On the next day, at a special breakfast meeting open to all registrants
of the RETC, representatives of these organizations and of the ITA gave
speeches outlining their organizations' interests and activities.

It was generally agreed that this coordination was helpful to all
concerned, and representatives of the organizations agreed that the
USNC/TT should continue to foster coordination. The next opportunity
for a similar meeting appeared to be at the RETC in 1981, and one was
tentatively scheduled. 1In the meantime, the USNC/TT offered to act as a
clearinghouse for scheduling meetings and agreed to continue publishing
announcements of meetings in the Tunneling Technology Newsletter.

Copyright © National Academy of Sciences. All rights reserved.
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ACTIVITIES OF THE SUBCOMMITTEES

The substantive activities of the USNC/TT are carried out primarily by

ad hoc subcommittees. From time to time a subcommittee conducts a sep-
arately funded study resulting in a published report, but generally the
subcommittees conduct their work as part of the committee's continuing
activities and are supported with core funding. Some of the subcommit-
tees perform work that supports U.S. participation in the activities of
the ITA while others undertake tasks primarily related to tunneling with-
in the United States. The programs of the six subcommittees and one work-
ing group active during 1979 and 1980 are summarized below. Rosters of
the subcommittees and working group are included in Appendix A; additional
information on their activities appears in Appendices B and C.

SUBCOMMITTEE ON CONTRACTING AND MANAGEMENT PRACTICES

The subcommittee defined and initiated work on three tasks in 1979 and
1980. These were (l) to review the implementation of recommendations
discussed in three previously published reports—Better Contracting for
Underground Construction, Recommended Procedures for Settlement of Under-
ground Construction Disputes, and Better Management of Major Underground
Construction Projects; (2) to facilitate participation in the ITA Working
Group on Contractual Sharing of Risks; and (3) to study contractual ar-
rangements among owners, engineers, and designers in order to effect in-
novation in design. To accomplish the first task, the subcommittee began
preparations for conducting an inventory of which recommendations had
been adopted and by whom. With respect to the second task, the subcom-
mittee had prepared first drafts of position papers on contract variation
in price, type of contract, and disputes. It was planned to refine the
drafts and then forward them to the moderator of the ITA working group.
(Additional information on this activity is given in a subsequent section
of this report.) As a means of initiating work on the third task, the
subcommittee identified several practices and procedures that can have
adverse influences on innovation in design and planned to review typical
contractual provisions that bear on these procedures.
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SUBCOMMITTEE ON DEMAND FORECASTING

In 1979 the subcommittee proposed a new approach to accomplishing the
work needed to produce a forecast of tunnel and other underground con-
struction, believing that the data would be helpful to many organizations
and individuals even though no source of funds for a special effort in this
area had been identified. The committee endorsed the subcommittee's ef-
fort and confirmed the need for a forecast. Accordingly, the subcommittee
developed a plan of action that included preparation of a preliminary

list of planned works; distribution of that list to individuals for sug-
gestions, corrections, and additions; communication with federal agencies
that construct or finance underground projects to learn of their plans;
and solicitation of additional information from readers of the Tunneling
Technology Newsletter. By the end of 1980, much of this work had been
accomplished and publication of a report was expected in 198l.

SUBCOMMITTEE ON DESIGN CONSIDERATIONS

In 1980, the need for a subcommittee on underground design was perceived,
and a small group was appointed for this purpose. 1Its initial charter
included support of three ITA working group topics—structural design
models for tunnels, standardization of tunnels, and seismic effects on
underground structures. Additionally, the subcommittee was asked to re-
view design requirements and report back to the committee on recommended
additions or changes to its charter. Design-related construction problems
and the constructibility aspects of design were suggested as appropriate
topics for subcommittee consideration.

SUBCOMMITTEE ON EDUCATION AND TRAINING

The subcommittee concentrated on three activities during 1979 and 1980.
The first was the compilation of a set of slides and accompanying text

to illustrate tunnel construction. The primary purpose was to aid pro-
fessors in teaching graduate and undergraduate students; however, it ap-
pears that the set can prove valuable to industry and government organi-
zations as well. By the end of 1980, a large number of slides had been
accumulated and reviewed and 212 had been selected for inclusion in the
set. Descriptive text for each slide had also been drafted. It was ex-
pected that the slides and text could be duplicated early in 1981 and the
sets offered for sale at a price sufficient to recover the costs of dupli-
cation and mailing. An announcement concerning future availability of

the set was published in the December 1980 Tunneling Technology Newsletter
and ordering instructions were planned for the March 1981 issue.

A second activity was the preparation of a list of movies illustrat-
ing tunnel construction, including brief descriptions and instructions on
how to borrow each film. By the end of 1980 a draft had been prepared.
The annotated list will be included as a supplement to the Newsletter
in 1981.

Copyright © National Academy of Sciences. All rights reserved.
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The third activity was the preparation of a questionnaire on a stu-
dent employment cooperative program, the purpose of which is to facili-
tate arrangements between employers and students seeking work experience
during the academic year or summer months. The questionnaire will be dis-
tributed in the coming year; responses will assist in providing referrals.

SUBCOMMITTEE ON RESEARCH NEEDS

The subcommittee is planning to use case histories to determine research
needs in tunneling. Activities in 1979 and 1980 included the development
of a case history format and consideration of the design of large cavi-
ties and tunnel supports. A workshop for implementing use of the format
for recording case histories and developing means of reporting research
was considered. Members of the subcommittee devoted significant effort
to providing data to the ITA Working Group on Research; their work is
discussed in a subsequent section of this report.

SUBCOMMITTEE ON GEOLOGIC SITE INVESTIGATION

During 1979 and 1980, the subcommittee prepared a plan to satisfy the ac-
knowledged need for guidance in developing better geologic site investi-
gations for tunnels and other underground projects. The subcommittee
concluded that the best procedure was to study completed projects—both
successful and less than successful—and compare construction histories
with site investigation data used in design and planning construction.
The conclusions drawn from the study of a large number of projects should
enable the subcommittee to formulate guidelines for better site investi-
gations. The proposed study, and the plan to conduct it as a separately
funded activity, were approved by the committee at the 1980 annual meet-
ing. Subsequently, a meeting of potential sponsoring agencies and com-
mittee and subcommittee members was held in July 1980. The response of
the federal representatives was favorable and a proposal for the study
was prepared and forwarded in November 1980. It was expected that the
study could begin in early 198l1.

WORKING GROUP ON TUNNEL DETECTION

Early in 1979, the U.S. Army Mobility Equipment Research and Development
Command (MERADCOM), one of the committee's funding agencies, requested
that the committee review MERADCOM's tunnel detection program. This
stemmed from a request by the U.S. Commander of Korea for a review of
measures being undertaken to detect tunnels being driven by the North
Koreans under the Demilitarized Zone. Part of the work involved classi-
fied data, so a special ad hoc group of knowledgeable individuals with
requisite security clearance was appointed. The group met March 28-29,
1979, and was briefed by MERADCOM representatives. Following the brief-
ing, the group considered the program elements described and possible
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alternative approaches to the problem of detecting tunnel construction.
The approaches that appeared to be most promising were recommended to
MERADCOM in a report forwarded in early 1980. That report, A Review of
the U.S. Army Mobility Equipment Research and Development Command's Tun-
nel Detection Program, carries a confidential security classification.
It is available for review by those with a need to know and appropriate
security clearance at the offices of the National Research Council's
Naval Studies Board and at MERADCOM.
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REPRESENTATION OF THE UNITED STATES IN THE
ACTIVITIES OF THE INTERNATIONAL TUNNELLING ASSOCIATION (ITA)

MEETINGS OF THE GENERAL ASSEMBLY, 1979 and 1980

The Fifth Annual Meeting of the ITA was sponsored by the committee, which
devoted a major part of its efforts in the first half of 1979 to planning
this activity. The meeting, held in Atlanta, June 15 to 17, 1979, at-
tracted 167 participants from 24 nations. The United States was repre-
sented by a delegation of eight persons, headed by the Committee Chairman,
Tor L. Brekke. A report of the meeting is included as Appendix D. The
meeting was scheduled in conjunction with the Rapid Excavation and Tunnel-
ing Conference and ITA members took advantage of the opportunity to par-
ticipate, presenting a total of 13 technical papers and attending the

RETC field trip to the Atlanta Research Chamber on June 21. As part of
the ITA program, the committee arranged field trips for June 23, follow-
ing the RETC. These trips included visits to the sites of Baltimore sub-
way construction (14 participants), Chicago tunnel and reservoir construc-
tion (10 participants), and Washington, D.C., subway station construction
(40 participants). Additionally, the committee helped arrange an exten-
sive field trip for 25 ITA participants from Japan to visit underground
construction in Baltimore, New York City, Chicago, Colorado, Arizona,

and California.

The Sixth Annual Meeting of the ITA was held in Brussels, May 19-23,
1980, in conjunction with the international symposium "Safety of Under-
ground Works." Representatives of 22 nations and two international or-
ganizations participated in the meeting. The United States was repre-
sented by a delegation of seven persons, headed by the Committee Chairman,
David G. Hammond. A report of the meeting is included as Appendix E.

ACTIVITIES OF THE WORKING GROUPS, 1979 and 1980

Two persons associated with the USNC/TT were appointed to key positions

as moderators of technical working groups: Michael B. Barker was appoint-
ed to lead the Working Group on Planning Use of the Subsurface, and
William W. Hakala was appointed moderator of the newly formed Working
Group on Seismic Effects on Underground Structures. Norman A. Nadel re-
signed his position as moderator of the Working Group on Contractual

10
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Sharing of Risks due to his increased duties as an officer of the commit-
tee. A new moderator from the United Kingdom was selected, but the United
States continued its active participation with the appointment of Jack K.
Lemley as vice moderator. (Mr. Lemley was elected ITA Vice President in
1980; ‘his position as vice moderator will be assumed by Winfield O. Salter,
a committee member and subcommittee chairman.)

During the 1979 meeting in Atlanta, each of the eight previously
established working groups met twice and reported its progress to the
General Assembly; the working group on seismic effects held a meeting to
plan future activities. The standardization group continued preparation
of a glossary of boring machines, which will be followed by a glossary of
traditional methods of drilling and blasting. The research working group
presented a preliminary report on shield tunnels, which included the re-
port of an extensive investigation and collection of data by Don U. Deere
of the United States. The contractual sharing of risks group distributed
its recently published report (reproduced as Appendix F). The group con-
tinued preparation of additional recommendations concerning variations
in price, types of contract, and disputes. The group on subsurface plan-
ning considered planning procedures, human reactions underground, and
energy savings. The group invited member countries to report on projects
in their countries, with particular emphasis on energy conservation, pub-
lic services, and storage and housing. The group studying works in prog-
ress continued preparation of a catalog, which is planned for distribu-
tion in 1980. The group on maintenance and repair of underground struc-
tures prepared a questionnaire and program to deal with such special dif-
ficulties as long-term settlements, water leakage, and freezing. The group
on structural design models for tunneling was preparing a comparative
study of support design for four types of tunnels: a shield-driven tun-
nel in soft soil, a tunnel supported by deep anchors and concrete, a deep
tunnel in moderately hard rock, and a cut-and-cover tunnel of rectangular
cross section. (A more detailed account of each working group's activi-
ties is contained in Appendix D.)

During the 1980 meeting in Brussels, each of the nine working groups
met twice and reported its activities to the General Assembly. The seis-
mic working group had collated information on earthquake damage and was
planning to prepare a bibliography. The standardization group had com-
Pleted the glossary on boring machines and continued work on one concern-
ing drilling and blasting. The research working group's report on shield
tunneling was expected to be ready for publication at the end of the year;
a new report on tunnel boring machines was in the discussion stage. The
group on contractual sharing of risks presented recommendations on dis-
putes and variations in price; these were adopted by the ITA. Three
other recommendations were in preparation, and topics for future study
had been selected. The subsurface planning group had discussed papers
received from six member countries and was comparing planning techniques.
The group cataloging works in progress had received lists from several
countries and was preparing a document for publication by the end of the
year. The safety-in-work group submitted a document for publication and

11
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had begun to collect statistics on construction accidents. The group on
maintenance and repair was planning to study and publish an analysis of
case histories of repairs. The structural design group had received
responses to its questionnaire and was preparing a draft report. (A more
detailed account of each working group's activities is contained in Appen-
dix E.)

12
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PUBLICATIONS

Tunneling Technology Newsletter

The committee published eight issues of the Newsletter in 1979 and 1980.
Each featured a technical article on an aspect of tunneling technology
as well as notices of meetings and other items of interest; most issues
also listed recent reports on tunneling and underground construction.
Each issue was distributed to approximately 1,350 individuals and organi-
zations. The technical articles published in 1979 and 1980 were:

® "High Speed Excavation in the Austrian Alps"

e "Development of a Quantitative Method for Analyzing the Allocation
of Risks in Underground Construction"

"Rail Tunnels Cross on the Northeast Corridor"

"Factors Influencing the Performance of Full-Face, Hard-Rock
Tunnel Boring Machines"

"Underground Nuclear-Power-Plant Siting After Three Mile Island”

"A Review of Empirical Approaches to Tunnel Support Design"

"Stillwater Tunnel—A Progress Report"

"Ore Body Ground Conditions"

Also, a supplement was issued to the March 1980 Newsletter, entitled
"Catalog of Tunnels—Existing, Under Construction, and Planned."

A Review of the U.S. Army Mobility Equipment Research and Development
Command's Tunnel Detection Program

This report, which carries a confidential security classification, was
transmitted to the U.S. Army Mobility Equipment Research and Development
Command (MERADCOM) on January 21, 1980. Copies are maintained in the
National Research Council's Naval Studies Board's classified files and
at MERADCOM.

Better Contracting for Underground Construction

Because of continuing heavy demand for this 1972 report, 400 copies were
reprinted during 1980 for further selective distribution.

13

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

MEMBERSHIP, 1979—1980

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

Appendix A

U.S. NATIONAL COMMITTEE ON TUNNELING TECHNOLOGY

JULY 1, 1979—JUNE 30, 1980
Officers

Chairman

David G. Hammond

Daniel, Mann, Johnson & Mendenhall
Baltimore, Maryland

Vice Chairman

Norman A. Nadel

MacLean—Grove and Company, Inc.
Greenwich, Connecticut

Immediate Past Chairman

Tor L. Brekke

Department of Civil Engineering
University of California
Berkeley, California

Designated Representatives

Federal Agencies

Don A. Linger

Structure and Applied Mechanics
Federal Highway Administration
Washington, D.C.

Associated General Contractors
of America

Chris F. Woods

Al Johnson Construction Company
Minneapolis, Minnesota .
American Society of Civil Engineers
Eugene B. Waggoner

Consultant

San Jose, California

JULY 1, 1980—JUNE 30, 1981
Officers

Chairman

Norman A. Nadel

MacLean—Grove and Company, Inc.
Greenwich, Connecticut

Vice Chairman

Edward J. Cording

Department of Civil Engineering
University of Illinois

Urbana, Illinois

Immediate Past Chairman

David G. Hammond

Daniel, Mann, Johnson & Mendenhall
Baltimore, Maryland

Designated Representatives

Federal Agencies

Don A. Linger

Structure and Applied Mechanics
Federal Highway Administration
Washington, D.C.

Associated General Contractors
of America

Chris F. Woods

Al Johnson Construction Company
Minneapolis, Minnesota

American Society of Civil Engineers
Eugene B. Waggoner

Consultant

San Jose, California

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980

http://www.nap.edu/catalog.php?record_id=19629

JULY 1, 1979—JUNE 30, 1980

American Institute of Mining,
Metallurgical, and Petroleum
Engineers

George L. Wilhelm

Exxon Minerals Company
Houston, Texas

Geological Society of America
Don U. Deere

Consultant

Gainesville, Florida

Association of Engineering Geologists
Victor L. Wright

Consulting Engineering Geologist
Placerville, California

Industry

J. Joseph Casey
Dillingham Construction
San Francisco, California

Edward Cross

Compressed Air and Free Air Tunnel
Workers Union

New York, New York

Terence G. McCusker
Consultant
Wayne, New Jersey

Winfield O. Salter

Parsons, Brinckerhoff, Quade
& Douglas

Atlanta, Georgia

Government

Donald J. Duck

Engineering and Research Center
U.S. Bureau of Reclamation
Denver, Colorado

15

JULY 1, 1980~~JUNE 30, 1981

American Institute of Mining,
Metallurgical, and Petroleum
Engineers

George L. Wilhelm

Exxon Minerals Company

New York, New York

Geological Society of America
Lloyd B. Underwood
Consultant

Omaha, Nebraska

Association of Engineering Geologists
Victor L. Wright

Consulting Engineering Geologist
Placerville, California

American Underground-Space Association
J. Gavin Warnock

Acres Consulting Services, Ltd.
Toronto, Ontario, Canada

Industry

G. Stanley Bates
Pacific Gas & Electric Company
San Francisco, California

J. Joseph Casey
Dillingham Construction
San Francisco, California

Edward Cross

Compressed Air and Free Air
Tunnel Workers Union

New York, New York

Terence G. McCusker
Consultant
San Francisco, California

Winfield O. Salter

Parsons, Brinckerhoff, Quade
& Douglas

Atlanta, Georgia

Government

William D. Alexander

(formerly Metropolitan Atlanta
Rapid Transit Authority)

Pawley's Island, South Carolina

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

JULY 1, 1979—JUNE 30, 1980

Wendell E. Johnson

(formerly Army Corps of Engineers)
Consulting Engineer

MacLean, Virginia

Kenneth G. Knight

Metro Construction Division

Niagara Frontier Transportation
Authority

Buffalo, New York

Walter H. Paterson

(formerly Toronto Transit Commission)
Consulting Engineer

Toronto, Ontario, Canada

Homer B. Willis
(formerly Army Corps of Engineers)
Bethesda, Maryland

Sheldon P. Wimpfen
U.S. Bureau of Mines
Washington, D.C.

Academia and Research

Bruce F. Baird
College of Business
University of Utah
Salt Lake City, Utah

G. Wayne Clough

Department of Civil Engineering
Stanford University

Stanford, California

Edward J. Cording

Department of Civil Engineering
University of Illinois

Urbana, Illinois

Fred H. Kulhawy

School of Civil and Environmental
Engineering

Cornell University

Ithaca, New York

16

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

JULY 1, 1980—JUNE 30, 1981

Gordon E. Bunker

Division of Occupational Safety
and Health, State of California

San Francisco, California

Gilbert L., Butler

Office of Rail and Construction
Technology

Urban Mass Transportation Admin.

Washington, D.C.

Donald J. Duck

(formerly Bureau of Reclamation)
Construction Management Office
Harza Engineering Company
Chicago, Illinois

Walter H. Paterson

(formerly Toronto Transit Commission)
Consulting Engineer

Toronto, Ontario, Canada

Sheldon P. Wimpfen

(formerly U.S. Bureau of Mines)
Consulting Engineer

Luray, Virginia

Academia and Research

Bruce F. Baird
College of Business
University of Utah
Salt Lake City, Utah

G. Wayne Clough

Department of Civil Engineering
Stanford University

Stanford, California

Fred H. Kulhawy

School of Civil and Environmental
Engineering

Cornell University

Ithaca, New York

Raymond E. Levitt

Department of Civil Engineering
Stanford University

Stanford, California

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

JULY 1, 1979—JUNE 30, 1980

Raymond E. Levitt

Department of Civil Engineering
Massachusetts Institute of Technology
Cambridge, Massachusetts

Thomas J. O'Neil

Department of Mining and Geological
Engineering

University of Arizona

Tucson, Arizona

International Tunnelling Association

Member, Executive Council
Jack K. Lemley
Morrison-Knudsen Company
Boise, Idaho

Animateur, Working Group on Seismic
Effects on Underground Structures
William W. Hakala
Earthquake-Hazards Mitigation
National Science Foundation
Washington, D.C.

Animateur, Working Group on
Subsurface Planning

Michael B. Barker

Department of Practice and Design
American Institute of Architects
Washington, D.C.

Member, Auditing Committee
William N. Lucke
Consultant
Annapolis, Maryland

Liaison Representatives

Building Research Advisory Board
John P. Gnaedinger

Soil Testing Services, Inc.
Northbrook, Illinois

Transportation Research Board
John W. Guinnee

National Academy of Sciences
Washington, D.C.

17

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://Awww.nap.edu/catalog.php?record_id=19629

JULY 1, 1980~~JUNE 30, 1981

Thomas J. O'Neil

Department of Mining and Geological
Engineering

University of Arizona

Tucson, Arizona

International Tunnelling Association

Vice President

Jack K. Lemley
Morrison-Knudsen Company
Boise, Idaho

Vice Animateur, Working Group on
Contractual Sharing of Risks
Winfield O. Salter
Parsons, Brinckerhoff, Quade

& Douglas
Atlanta, Georgia

Animateur, Working Group on Seismic
Effects on Underground Structures
William W. Hakala

Division of Ocean Drilling Programs
National Science Foundation
Washington, D.C.

Animateur, Working Group on
Subsurface Planning

Michael B. Barker

Department of Practice and Design
American Institute of Architects
Washington, D.C.

Liaison Representatives

Building Research Advisory Board
(to be appointed)

Transportation Research Board
John W. Guinnee
National Academy of Sciences
Washington, D.C.

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

Staff

Robert L. Bangert, Executive Secretary

U.S. National Committee on Tunneling Technology
National Academy of Sciences

Washington, D.C.

Susan V. Heisler, Assistant Executive Secretary
U.S. National Committee on Tunneling Technology

Virginia M. Lyman, Administrative Assistant
U.S. National Committee on Tunneling Technology

18

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://lwww.nap.edu/catalog.php?record_id=19629

SUBCOMMITTEE ON CONTRACTING AND MANAGEMENT PRACTICES

Winfield O. Salter, Chairman
Parsons, Brinckerhoff, Quade & Douglas
Atlanta, Georgia

J. Joseph Casey
Dillingham Construction
San Francisco, California

Kenneth G. Knight
Metro Canada, Ltd.
-Hamilton, Ontario, Canada

Jack K. Lemley
Morrison-Knudsen Company
Boise, Idaho

Raymond E. Levitt

Department of Civil Engineering
Stanford University

Stanford, California

Solomon Ribakoff
Attorney

Encino, California
Erland A. Tillman

Daniel, Mann, Johnson & Mendenhall
Baltimore, Maryland

19

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

SUBCOMMITTEE ON DEMAND FORECASTING

Eugene L. Foster, Cochairman

Underground Technology Development
Corporation

Alexandria, Virginia

Sheldon P. Wimpfen, Cochairman
Consulting Engineer
Luray, Virginia

Bruce F. Baird
College of Business
University of Utah
Salt Lake City, Utah

Gilbert L. Butler

Office of Rail and Construction
Technology

Urban Mass Transportation Admin.

Washington, D.C.

Richard L. Denny
Davy McKee Corporation
San Mateo, California

Don A. Linger

Structure and Applied Mechanics
Federal Highway Administration
Washington, D.C.

Thomas J. Moran

Environmental Protection Agency
Washington, D.C.

S. Alex Scott

Scott-Ortech, Inc.
Lakewood, Colorado

20

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979
http://www.nap.edu/catalog.php?record_id=19629

SUBCOMMITTEE ON DESIGN CONSIDERATIONS

Drupad B. Desai, Chairman
Daniel, Mann, Johnson & Mendenhall
Baltimore, Maryland

Tor L. Brekke

Department of Civil Engineering
University of California
Berkeley, California

William W. Hakala

Division of Ocean Drilling Programs
National Science Foundation
Washington, D.C.

Norman A. Nadel
Maclean—Grove and Company, Inc.
Greenwich, Connecticut

William C. Shepherd, Sr.
Consultant

Hilton Head, South Carolina
Henry R. Tiedemann

Jacobs Associates
San Francisco, California

21

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979
http://www.nap.edu/catalog.php?record_id=19629

SUBCOMMITTEE ON EDUCATION AND TRAINING

Fred H. Kulhawy, Chairman

School of Civil and Environmental Engineering
Cornell University

Ithaca, New York

Joginder S. Bhore
Consultant
Ashland, Massachusetts

Z2.T. (Dick) Bieniawski
Mineral Engineering
Pennsylvania State University
University Park, Pennsylvania

Edward Cross
Compressed Air and Free Air Tunnel Workers Union
New York, New York

Dennis J. Lachel

Lachel Hansen & Associates, Inc.
Golden, Colorado

Chris F. Woods

Al Johnson Construction Company
Minneapolis, Minnesota

22

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

SUBCOMMITTEE ON GEOLOGIC SITE INVESTIGATION

Eugene B. Waggoner, Chairman
Consultant
San Jose, California

Don U. Deere
Consultant
Gainesville, Florida

Richard Hamburger
Consultant
Germantown, Maryland

Howard J. Handewith
Consultant
Seattle, Washington

W. Stanfield Johnson
Crowell and Moring
Washington, D.C.

Dennis J. Lachel
Lachel Hansen & Associates, Inc.
Golden, Colorado

Daniel F. Meyer

Morrison-Knudsen, Kenny, Paschen, S&M
Argo, Illinois

23

Walter H. Paterson
Consulting Engineer
Toronto, Ontario, Canada

Donald C. Rose
Tudor Engineering Company
San Francisco, California

Reuben Samuels
Thomas Crimmins Contracting Company
New York, New York

Lloyd B. Underwood
Consultant
Omaha, Nebraska

Edward L. Waddell, Jr.
Washington Metropolitan Area

Transit Authority
Washington, D.C.

Sheldon P. Wimpfen
Consulting Engineer
Luray, Virginia

Victor L. Wright
Consulting Engineering Geologist
Placerville, California

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

SUBCOMMITTEE ON RESEARCH NEEDS

Terence G. McCusker, Chairman
Consultant
San Francisco, California

S.A. Bortz

Mechanics and Materials Division

Illinois Institute of Technology Research Institute
Chicago, Illinois

G. Wayne Clough

Department of Civil Engineering
Stanford University

Stanford, California

Donald J. Duck

Construction Management Office
Harza Engineering Company
Chicago, Illinois

Howard J. Handewith
Consultant
Seattle, Washington

Thomas J. O'Neil

Department of Mining and Geological Engineering
University of Arizona

Tucson, Arizona

George L. Wilhelm
Exxon Minerals Company
New York, New York

24

Copyright © National Academy of Sciences. All rights reserved.



http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://www.nap.edu/catalog.php?record_id=19629

AD HOC WORKING GROUP ON TUNNEL DETECTION

William G. McMillan, Chairman Eugene L. Foster
McMillan Science Incorporated Underground Technology Development Corp.
Los Angeles, California Alexandria, Virginia
Donald W. Bauder Anthony F. Gangi
Sandia Laboratories Texas A&M University
Albuquerque, New Mexico College Station, Texas
Ernest F. Blase John G. Hoffman
U.S. Department of Energy Naval Ocean Systems Center
Washington, D.C. San Diego, California
Roy G. Brereton Don A. Linger
Jet Propulsion Laboratory Federal Highway Administration
Pasadena, California Washington, D.C.
George B. Clark Gene Strull
Colorado School of Mines Westinghouse Electric Corporation
Golden, Colorado Baltimore, Maryland
Joseph L. Condon Lloyd B. Underwood
U.S. Bureau of Mines Army Corps of Engineers
Denver, Colorado Washington, D.C.
Norman A. Dixon Sheldon P. Wimpfen
Army Corps of Engineers U.S. Bureau of Mines
Washington, D.C. Washington, D.C.
Ira Dyer Changsheng Wu
Massachusetts Institute of Technology Western Geophysical Company of America
Cambridge, Massachusetts Houston, Texas
25

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://lwww.nap.edu/catalog.php?record_id=19629

ATTENDEES
COMMITTEE AND

Appendix B

NATIONAL RESEARCH COUNCIL
ASSEMBLY OF ENGINEERING .

2101 C A Washi D.C. 20418

EIGHTH ANNUAL MEETING
U.S. NATIONAL COMMITTEE ON TUNNELING TF.CHMOLOGY

JUNE 15-16, 1979
ATLANTA, GENRGIA

Record of the Meeting

SUBCOMMITTEE MEMBERS: Tor L. Brekke, Chairman 1978-1979

David G. Hammond, Viece Chairman 1978-1979
J. Donovan Jacobs, Immediate Past Chairman 1978-1979

Michael B. Barker Phillip R. McOllough

Joginder S. Bhore Norman A. Nadel

G. Wayne Clough Paula J. Omansky

Edward J. Cording Solomon Ribakoff

Edward Cross Samuel Taradash

Don U. Deere, GSA Representative Eugene B. Waggoner, ASCE Representative
Eugene L. Foster Frank T. Wheby

Fred H. Kulhawy Homer B. Willis

Dennis J. Lachel Sheldon P. Wimpfen

Thomas A. Lang
Jack K. Lemley

Chris F. Woods, AGC Representative
Victor L. Wright, AEG Representative

Raymond E. Levitt George B. Clark

Don A. Linger,

ICET Representative

Terence G. McCusker

EX OFFICIO MEMBER: William N. Lucke,Senior Vice President,

GUESTS:

STAFF:

International Twmelling Association
Howard J. Handewith, The Robbins Company
Robert L. Bangert, Executive Secretary
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Tor L. Brekke, Chairman, called the meeting to order at 8:30 a.m. He wel-
comed all participants, and stated that he would be absent from a part of the -
committee meeting, because of concurrent activities of the Fifth Annual Meeting
of the ITA, which was being sponsored by the committee. All attendees were then
introduced.

The draft agenda, Enclosure 1, was adopted with one added item, consideration
of a possible change in the committee's name, a subject raised by the Assembly of
Engineering.

Potential Sources of Bias

Robert L. Bangert, Executive Secretary, informed the members that every com-
mittee within the NAS-NAE-NRC is required to review annually the status of members
with regard to potential sources of bias. He then read the letter from Dr. Handler,
President of the NAS, which is printed on the reverse of each bias form and explains
relevant Academy policies and procedures. The members were asked to notify the Secre-
tariat of any changes to the information in the form submitted at the time of their
appointment to membership.

"STATUS REPORT—Administration and Finances

Mr. Bangert reviewed with the committee the completion of the Department of
Energy contract for the committee's activities through 1978. He informed the committee
that the proposal for 1979-1980, described at the 1978 annual meeting, had been approved

by the Bureau of Mines, the contracting agency, and the other agencies from which funds
had been requested.

Mr. Bangert made special mention of the contributions received from industrial
organizations at the request of Jack K. Lemley. These contributions, totalling approxi-
mately $5,000, were to be used for the ITA meeting. All firms contributing funds had
been thanked by letter. A list of contributing corporations is attached as Enclosure 2.

PLANS FOR ITA MEETING

Dr. Brekke then turned the discussion to the ITA meeting, to be held on Saturday
and Sunday, June 16 and 17. The official U.S. Delegation, Dr. Brekke, voting delegate,
and Mr. Hammond, alternate delegate, were named. Other U.S. participants include
William N. Lucke, Vice President, ITA; Michael Barker, Working Group on Subsurface
Planning; Don U. Deere and Terence G. McCusker, Working Group on Research; William W,
Hakala, named animateur of new Working Group on Seismic Effects on Underground Structures;
J.K. Lemley and W.0. Salter, Working Group on Contractual Sharing of Risk. Several
other U.S. persons, both committee members and nonmembers, were expected to attend.
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Other activities discussed in connection with the ITA meeting included:

o a report of the most recent meeting of the ITA Executive Committee by
William N. Lucke.

o a discussion of post-RETC ITA field trips to Baltimore, Chicago, and.
Washington and a special Japanese field trip including, in addition to
those cities, San Francisco, New York, Bureau of Reclamation facilities and
projects, and the Helms Pumped Storage Project by Robert L. Bangert.

The discussion of the ITA meeting concluded with an expression by the chaimman,
on behalf of the committee, to the staff—particularly Mrs. Heisler and Mrs. Lyman—
for their excellent preparation for the ITA meeting.

Plans for Activities during RETC

A discussion of two breakfast meetings during the RETC was next on the agenda.
Dr. Brekke discussed a coordination meeting to be held on June 18, at which coordina-
tion among the several organizations interested in tunneling and underground construc-
tion would be discussed. Plans for briefing RETC particimants in the activities of
the various organizations at a breakfast meeting on June 19 were also to be discussed.
The organizations involved are:

o ASCE Committee on Tunneling and Underground Construction

American Underground-Space Association

International Tunnelling Association (June 19 only)

Rapid Excavation and Tunneling Conference

Transportation Research Board Committee on Design and Construction of
Underground Transportation Structures

Underground Technology Research Council (ASCE and AIME)

U.S. National Committee for Rock Mechanics

o U.S. National Committee on Tunneling Technology

0Oo0O0O0

o o

The major point of coordination to be discussed were planned meetings in 1981
of AUA and RETC that appear to conflict.

TASK ASSIGNMENTS FOR SUBCOMMITTEES

Dr. Brekke briefly discussed the subcommittee meetings scheduled for the after-

* noon. He charged each subcommittee to discuss what new activities it should recommend,
and what current activities it should continue. The meeting then was adjourned for
lunch. Following lunch, and for the duration of the afternoon, subcommittees on con-
tracting practices, education and training, site investigation, research needs, and
demand forecasting met.

PRESENTATION OF CERTIFICATES AND CHANGE OF OFFICERS
Dr. Brekke presented certificates to retiring members J. Donovan Jacobs, Phillip
R. McOllough, Vincent J. Murphy, Eugene L. Foster, Thomas A. Lang, George B. Clark,

and Michael B. Barker at the committee dinner on the evening of June 15. Mr. Hammond
then presented a certificate of appreciation to Dr. Brekke for his service as committee
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chairman. Dr. Brekke responded by thanking all the committee members for their
support during his term of office. He congratulated Mr. Hammond on his assumption
of the chairman's duties and pledged his support for the new chairman. Mr. Hammond
thanked Dr. Brekke and stated that he was looking forward to another successful year
of committee activity. He congratulated Mr. Nadel, the incoming Vice Chairman.

SUBCOMMITTEE REPORTS

The committee reconvened at 8:00 a.m. June 16, and reports by subcommittee chair-
men were the first order of business.

Subcommittee on Contracting Practices

Norman A. Nadel reported on the subcommittee's discussions. First, he announced
that because of his assumption of duties as Vice Chairman and the consequent need to
use his time for all committee activities that he had elected to turn over his sub-
committee duties and his membership on the ITA Working Group on Contractual Sharing
of Risk to Winfield O. Salter.

The subcommittee's discussions included both the implementation of previous
committee reports and new initiatives. In the former category, it was decided to
review the implementation of 3 reports:

0 Better Comtracting for Underground Construction (1974)
o Recommended Procedures for Settlement of Underground Comstruction Disputes (1977)
o Better Management of Major Underground Comstruction Projects (1978)

After this review, the subcommittee foresaw the possibility of further recommendations.
The new initiative discussed was to study the contractual arrangements between
owners and engineers (designers) with the goal of recommending means of promoting

design innovations that will reduce costs and speed construction without detracting
from utility or safety.

Additionally, the subcommittee will facilitate U.S. participation in the activities
of the ITA Working Group on Contractual Sharing of Risk.

The subcommittee's proposed activities were approved by the committee.

Subcommittee on Education and Training
Professor Cording reported on two activities under way during the past year:

o student employment-intern program
o status of the slide set for education purposes.

He then discussed the activities planned for the coming year:

o distribution of educational material
o updating of the annotated reading list
o further consideration of an exchange program (depending on sponsor interest)

The committee approved the planned activities outlined by Professor Cording.

29

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Year
http://www.nap.edu/catalog.php?record_id=19629

Subcommittee on Site Investigation

Eugene B. Waggoner reported that the subcommittee had concluded that an inves-
tigation of case studies—both successful and less-than-successful ones—is needed.
The first step would be development of a format and a plan for the study, to be
followed by a proposal to potential sponsoring agencies. These might include the
Department of Transportation (particularly the Federal Highway Administration) and
the U.S. Geological Survey.

The committee approved the subcommittee's recommended program.

Subcommittee on Research Needs

Terence McCusker reported the subcommittee's progress and its planned new work.
The question of design of large cavities had been considered by the subcommittee,
and a conclusion was reached that specifications should reflect the design process,
as in the case of the second bore of the Eisenhower tunnel.

Support design was considered, and the subcommittee concluded that current inves-
tigations do not cover the subject and that further research is required.

Case history formats were also discussed, and it was concluded that a one-page
summary, supplemented by a detailed long form containing additional factual infor-
mation (as opposed to opinion). The subcommittee plans to develop proposed form and
try and circulate for review. A workshop may be proposed to define the forms and
make recommendations for its adoption.

The committee approved the subcommittee's plan of action.

Subcommittee on Demand Forecasting

Dr. Foster recounted the difficult time the subcommittee had experienced in
attempting to get government support for preparing a forecast of the demand for
underground construction. He described 3 proposals that had been prepared, none of
which had been accepted for funding by the National Science Foundation.

Dr. Foster indicated that the subcommittee would be attempting a new approach
to the problem that would not rely on federal funding and that he would report the
plan to the Executive Committee at its fall meeting.

The committee encourage the subcommittee in its efforts and confirmed the need
for a valid forecast of underground construction.

ASSISTANCE TO FEDERAL AGENCIES

Mr. Hammond discussed how the committee can assist federal agencies, especially
in coordination of their activities now that the Interagency Committee on Excavation
Technology (ICET) no longer exists. He stated that there would be a meeting with
federal agency representatives after lunch to discuss subjects of common interest.
Also, he said that he planned to invite federal agency representatives to meet with
the Executive Committee in Washington in the autumn.

30

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Years 1979 and 1980
http://lwww.nap.edu/catalog.php?record_id=19629

1980 MEETING

A round table discussion of the date and location for the 1980 meeting was
the next order of business. Proposed locations included Chicago and San Francisco,
where urban underground projects might be visited, and Utah, where a Bureau of
Reclamation project could be seen. There was no consensus, and the committee dele-
gated to the Executive Committee the task of determining the best location and date.

COMMITTEE NAME

Mr. Hammond started the discussion by informing the committee that the Assembly
of Engineering, at its March 1979 meeting, had noted that the committee's work did
not appear to concentrate on the technology of tunneling, and therefore that the
committee might wish to consider a name change. Considerable discussion on the pro's
and con's of a change followed, and several suggested names were put forth. The
committee was not convinced by the discussion whether a change was warranted, and if
one was, what a better name might be.

Because no clear decision appeared feasible, Mr. Hammond requested members to
give further thought to the subject and write or call further suggestions to the
Executive Secretary so that the matter could be considered once again by the Executive
Committee. -

(The resolution of the question, i.e., to retain the present name, is contained
in the exchange of letters between Mr. Hammond and H. Guyford Stever, Chairman of
the Assembly of Engineering, copies attached. (Enclosure 3).

DISCUSSIONS WITH REPRESENTATIVES OF FEDERAL SPONSOR AGENCIES

The afternoon session was a discussion with several federal sponsoring agencies,
including:
Don C. Banks, Army Corps of Engineering
Gilbert L. Butler, UMTA
Milon Essoglu, Navy
William W. Hakala, National Science Foundation
Don A. Linger, FHWA
Donald G.Rogich, Bureau of Mines

The discussion was rather wide-ranging, with each agency representative dis-
cussing his agency's program. In turn, the committee people discussed the committee
and subcommittee activities that might be helpful to the agencies. Ways in which
the committee could promote coordination among the agencies were emphasized.

Several agencies furnished program material, which is retained in the Secretariat.

It was decided that a follow-up discussion would be held in Washington with the
federal agencies to be represented by the program managers and the committee to be
represented by the Executive Committee.

ADJOURNMENT

The meeting adjourned at 4:30 p.m. and several committee members remained in
Atlanta for subsequent ITA and RETC activities.
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Enclosure 1

U.S. NATIONAL COMMITTEE
ON
TUNNELING TECHNOLOGY

1979 Annual Meeting
June 15-16, 1979
DRAFT AGENDA
June 14
3:30 p.m. - 10:00 p.m. Informal Social Get-together, Committee and Subcommittee

members and ladies. (Please check at committee office, Room 452, on arrival
for information on location.)

June 15

8:00 a.m. - 12:00 ncon, Crystal Ballroom E

Call to Order Tor L. Brekke
Introductory Remarks
Introduction of New Members

Approval of Draft Agenda Tor L. Brekke
Status Report-Administration and Finances Robert L. Bangert
Potential Sources of Bias Robert L. Bangert
Plans for ITA Meeting Tor L. Brekke, et al
Official Delegation
Nominations
Working Groups
Schedule of ITA Business Activities Susan V. Heisler
Schedule of ITA Social Activities Susan V. Heisler
Report of ITA Executive Council William N. Lucke
Field Trips Robert L. Bangert
Plans for Activities during RETC Tor L. Brekke

Breakfast Meeting of Officers of Underground

Organizations - June 18 (discuss AUA's 1981
meeting and actions related thereto)

Breakfast Meeting for RETC Participants-June 19

Task Assignments for Subcommittees Tor L. Brekke
(with emphasis on future plans)

1:30 p.m. - 5:30 p.m,, Various Rooms
Subcommittee Meetings:

Contracting Practices, Crystal Ballroom A Norman A. Nadel
Education and Training, Crystal Ballroom B Edward J. Cording
Site Investigation, Crystal Ballroom C Eugene B. Waggoner
Research Needs, Crystal Ballroom F Terence McCusker
Demand Forecasting, Crystal Ballroom G Eugene L. Foster

Executive Committee/ITA Organizing Committee, Room 452 Tor L. Brekke
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Draft Agenda - (cont'd.)

June 15 - Continued

7:00 p.m. - 9:00 p.m., Cobb Room

Committee Dinner - committee members, subcommittee members, ladies,
invited guests

June 16

8:00 a.,m. - 12:00 noon, Crystal Ballroom E

Subcommittee Reports N. Nadel

E. Cording

E. Waggoner

T. McCusker

E. Foster
Future Projects Tor L. Brekke
Assistance to Federal Agencies David G. Hammond
1980 Meeting: Location and Date et al
Presentation of Certificates Tor L. Brekke
Installation of New Officers David G. Hammond

1:30 p.m. - 5:00 p.m., Crystal Ballroom E

Discussions with representatives of federal sponsor Committee members,
agencies, including report of current and recent Federal Agency
activities, federal programs, planned future committee Respresentatives

activities
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Enclosure 2

CONTRIBUTORS TO FUND FOR SPECIAL ACTIVITJES
OF THE FIFTH ANNUAL MEETING, INTERNATIONAL TUNNELLING ASSOCIATION

Al Johnsen Construction Company
Jack J. Burke

Daniel, Mann, Johnson § Mendenhall
E.I. DuPont De Nemours § Company
Gardner-Denver Company

Gordon H. Ball, Inc.

S.J. Groves § Sons Company

Grow Tunneling Company

Guy F. Atkinson Company
Ingersoll-Rand Company
MacLean-Grove and Company, Inc.
Morrison-Knudsen Company

SEM Constructors, Inc.

The Robbins Company
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Enclosure 3

NATIONAL RESEARCH COUNCIL
ASSEMBLY OF ENGINEERING

2101 Constitution Avenwe  Washington, D.C. 20418

U.S. NATIONAL COMMITTEE ON TUNNELING TECHNOLOGY (202) 309-4831
December 14, 1979

Dr. H. Guyford Stever

Chairman, Assembly of Engineering
National Research Council

2101 Constitution Avenue
Washington, D.C. 20418

Dear Guy:

After the meeting of the Assembly of Engineering on March 14 and 15, 1979,
Mr. Naftalin wrote to the committee's Executive Secretary, Mr. Bangert, transmitting
several comments made by Assembly members. My purpose in writing you today is to
respond to one of the comments, i.e. '""Perhaps the committee needs a new name reflecting
the scope of its activities." Apparently tEis comment stemmed from a question as to
whether some of the committee's studies were strictly "technology."

I had already planned, as a result of hearing that comment at the Assembly meet-
ing, to discuss the suggestion with the USNC/TT Executive Committee at its meeting
on April 27, Our discussions were inconclusive at that meeting as to whether the con-
notation of our name was too narrow with regard to our proper scope of activities. It
was decided to further consider the advantages and disadvantages of a name change at
the full committee meeting in June. We did so, and in the limited time available, dis-
cussed more fully the potential benefits of a change, and possible committee names.
Again, we reached no final conclusion because of the concern of most members that the
primary benefit of a more descriptive name, (that is broader than ''technology") could
be offset by the possible confusion among a rather wide group of interested people,
both in the United States and abroad, who relate to the present name, e.g., International
Tunnelling Association.

Incidentally, the ITA is going through the same self-questioning as to whether to
broaden the name of that association. At its last meeting, the question was shelved
due to the general consensus that a change, at least at this time, was not desirable.

The committee decided to give the matter further thought, particularly with regard
to names suggested. I therefore asked members to send in additional comments, and sev-
eral did. The Executive Committee met again on November 16 and considered additional
comments received from committee members since the June meeting. We then decided that
because the committee's name is well-known, its activities generally well-understood,
and no significantly better name had been suggested, the committee should retain its
present name. Because of the thoughtful consideration given to this matter, I am con-
fident that the decision is the proper one.

Sincerely,
‘604"'

David G. Hammond
Chairman

cy: M. Naftalin,lz Bangert
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NATIONAL RESEARCH COUNCIL
ASSEMBLY OF ENGINEERING

2101 Constitution Avenwe  Washington, D.C. 20610

OFFICE OF THE CHAIRMAN 202/309-6243

January 14, 1980

Dr. David G. Hammond
Chairman

U.S. National Committee on
Tunneling Technology

JH 703

Dear Dave:

Your note concerning the thinking of the USNC/TT
that its name should remain the same seems most per-
suasive to me. Thanks for your thoughtful response.

Sincerely,

7
AT
P K
- . .

/ )
H. Guyford Stever

cc: R. Bangert
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Appendix C

NATIONAL RESEARCH COUNCIL
ASSEMBLY OF ENGINEERING

M Censtitetion Avenss  Washingien, D.C. 204198

NINTH ANNUAL MEETING
U.S. NATIONAL COMMITTEE ON TUNNELING TECHNOLOGY

MAY 8-10, 1980
ALBUQUERQUE, NEW MEXICO

Record of the Meeting

ATTENDEES

COMMITTEE AND
SUBCOMMITTEE MEMBERS:

David G. Hammond, Chairman

Norman A. Nadel, Vice Chairman

Joginder S. Bhore

G. Wayne Clough

Edward J. Cording, Chairman,
Subcommittee on Education & Training

Edward Cross

Drupad B. Desai

Donald J. Duck

Eugene L. Foster, Cochairman,
Subcormmittee on Demand Forecasting

William W, Hakala, Antmateur,
ITA Working Group on Seismic Effects

Richard Hamburger

Delon Hampton

Howard J. Handewith

Fred H. Kulhawy

Kenneth G. Knight

Dennis J. Lachel

Raymond E. Levitt

Don A. Linger, ICET Representative

Terence G. McCusker, Chairman,
Subcommittee on Research Needs

Thomas J. Moran

Thomas J. O'Neil

Walter H. Paterson

Solomon Ribakoff

Winfield O. Salter, Chairmm,
Subcommittee on Contracting &
Management Practices

William C. Shepherd

Erland A. Tillman

Eugene B. Waggoner, ASCE Representative &

Chairman, Subcommittee on Site Investigatio»

Sheldon P. Wimpfen, Cochairman,
Subcommittee on Demand Forecasting
Victor L. Wright, AEG Representative

GUEST: Henry J. Jacoby, Chairman, ASCE Committee on Twmeling
& Underground Construction, & Steering Committee,
Construction Risks & Liability Sharing Conference

STAFF: Robert L. Bangert, Executive Secretary
Susan V. Heisler, Assistant Executive Secretary
Virginia M. Lyman, Administrative Assistant
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During the afternoon of May 8, the Subcommittees met in individual sessions

to review the status of their activities and discuss plans for continuing and new
activities. On May 9 the general session convened, during which the Subcommittee's
program recommendations were presented and other items of domestic and international
business were considered by the Committee. A field trip was conducted on May 10 to
a test chamber on the site of a pumped storage, hydroelectric power plant planned by
the Public Sérvice Company of New Mexico, and to the Jackpile open pit uranium mine
operated by Anaconda Copper Company.

GENERAL SESSION

The Chairman, David G. Hammond, opened the meeting at 8:40 a.m., welcoming the
participants and describing how the meeting would be conducted.

Mr. Hammond reported that the question of a change in the Committee's name
(which had been suggested by the Assembly of Engineering and discussed at the Com-
mittee's 1979 annual meeting in Atlanta) had been resolved successfully—i.e., no
change will be made.

Potential Sources of Bias

Robert L. Bangert, Executive Secretary, informed the members that every committee
within the NAS-NAE-NRC is required to review annually the status of members with re-
gard to potential sources of bias. He then read the letter from Dr. Handler, Presi-
dent of the NAS, that is printed on the reverse of each bias form and explains rele-
vant Academy policies and procedures. The members were asked to notify the Secre-
tariat of any changes to the information in the form submitted at the time of their
appointment to membership.

Appointments to the Committee

Mr. Bangert announced that the NAS and NAE had approved the nominees for member-
ship and Vice Chairman as recommended by the Committee:

Vice Chairman, 1980-81 Edward J. Cording
Industry G. Stanley Bates
Government William D. Alexander

Gordon E. Bunker
Gilbert L. Butler

He also noted that approval had been received for a one-year extension of Don A,
Linger's term as Designated Representative of Federal Agencies and for appointment
of Howard A. Coombs as the Designated Representative of GSA.

Reports of the Subcommittees

Subcommittee on Contracting and Management Practices

Winfield O. Salter, Chairman, stated that the Subcommittee was mandated to pur-
sue the following tasks:
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Task A Review implementation of the recommendations of three, previously
published reports (Better Contracting for Underground Constructiom,
Recommended Procedures for Settlement of Underground Comstruction
Disputes, and Better Management of Major Undergrowund Construction
Projects) .

Task B Facilitate participation in the ITA Working Group on Contractual
Sharing of Risks

Task C Study owner/engineer/designer contractual arrangements to effect
innovation in design

To accomplish Task A the Subcommittee plans to inventory what has been
done by various groups to implement the recommendations of the reports. This will
involve identifying people whose offices have control over implementation. After
determining what has been done and how effective it has been, the Subcommittee will
decide what else needs to be done. This may involve another mail survey and publi-
cizing reports at professional meetings, as well as additional presentations.

To accomplish Task B the Subcommittee plans to draft position papers on
subjects such as ground support, award of contracts, mobilization payments, con-
tract variation in price, type of contract, and disputes. (The last three are in
early draft stage.) The drafts will be circulated for Subcommittee review before
forwarding to the Animateur of the ITA Working Group.

With respect to Task C, it has been assumed that contracts can inhibit or pre-
vent design innovation. Other adverse influences include (a) suits for damanges
from the public sector, (b) organizational arrangement within which the designer
must work, (c) competitive award to low bidder with little or no prequalification,
(d) difficulty in obtaining sufficient professional liability insurance, and (e)
budgetary constraints. The Subcommittee will look at typical contractual provisions
that bear on this.

In the ensuing discussion

e Mr. Jacoby stated that ASCE hoped to implement the recommendations of
the Conference on Risks and Liabilities and perhaps would like to do a part of that
in conjunction with the USNC/TT. The : :-ommendations of the Conference are to be
published separately in summary form. '

e Mr. Hammond noted that a follow-on conference (scheduled for March 1981)
will consider the relationship of specifications and inspections to risks and
liabilities,

e Mr. Lachel indicated that the USNC/TT should consider reprinting the
Better Contracting report. Mr. Cross concurred, and Mr. Jacoby said that one of the

REL Conference recommendations was to reprint it. (NOTE: 400 copies were subsequently
reprinted.)

e Mr, Salter stated that a possible approach would be to print a combined
summary of all three reports, making it attractive and less formal.

39

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19629

Report for 1979 and 1980, U.S. National Committee on Tunneling Technology: A Summary of the Work Conducted During Calendar Yea
http://www.nap.edu/catalog.php?record_id=19629

Subcommittee on Education and Training

Edward J. Cording, Chairman, reported that the slide set had been updated to
include the most current developments and was now complete. It consists of about
200 slides and includes a commentary describing each slide. The availability of the
set, which will be sold at cost, will be announced in a forthcoming Newsletter. The
Subcommittee is also considering compiling smaller sets of slides on specialized
topics, such as rock bolting, ground loss, etc.

Dr. Cording noted that the questionnaire on the student employment cooperative
program was ready for distribution and should be mailed soon. It is expected to take
about three months to obtain responses. It is planned that the USNC/TT will maintain
the files and provide referrals.

Dr. Cording indicated that the Subcommittee should now begin to focus on the
"“training'" portion of its name. An effort is needed to raise the consciousness level
of people who can encourage participation in or conduct training programs of.various
types for various people. The problem areas need to be identified and suggestions
made for how to get all of this going. The Subcommittee needs to develop a clear
statement and then follow through with the necessary "arm twisting."

Subcommittee on Reaéarch Needs

Terence G. McCusker, Chairman, reported that the Subcommittee is following up
on case histories to determine if research needs are really what people think they
are.

With respect to the inventory of tunnels, he stated that the format will be
longer than the one used by ITA but still will not be terribly detailed. It will be
somewhat similar to the one developed several years ago by Rachel Barker that was
published in the September 1976 issue of the Twmeling Technology Newsletter. The
UTRC, via Frank T. Wheby, is looking for similar information so the Subcommittee
must coordinate its effort with them. It appears, however, that there will be little
overlap between this effort and those planned by the Subcommittees on Demand Fore-
casting and Site Investigation because they are interested in different and/or dore
specific information.

It is obvious that the USNC/TT will need cooperation from the federal agencies
funding construction to ensure that the inventory questionnaire is filled out at
the beginning of a project and the case history at the end. The information should
be maintained in a computer file (G. Wayne Clough will integrate this task with his
computer work for the site investigation study) and later transferred to a permanent
agency.

In addition, Mr., McCusker stated that the Subcommittee wishes to encourage case
history presentations of problems arising in projects. A specialty conference, per-
haps through the Engineering Foundation, would be one method of accomplishing this;
another method would be to approach RETC and obtain agreement to have a session on
case histories at each RETC.
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With respect to ITA, Mr. McCusker reported that Howard J. Handewith had
developed a list of TBM's in crystalline rock for presentation at the ITA meeting
in Brussels, and that requests are anticipated from ITA to update both the list
of research projects and the inventory of tunnels.

Subcommittee on Site Investigation

Eugene B. Waggoner, Chairman, reported that the Subcommittee's proposed
study would complement but not overlap past and current work, either by other groups
or USNC/TT Subcommittees. However, some of the data developed by different Sub-
committees will be useful, particularly Demand Forecasting and Research Needs.

It is intended to select about 100 tunnels that have had problems to determine
if there is a relationship between site investigations and the problems encountered.
This will also include a search for threads of continuing problems as well as an
evaluation of standard and new techniques to see if the needed data is being provided,
if the data is being communicated properly, and what the degree of credibiljty is
for the data.

In general, only tunnels in the U.S. will be considered, but foreign tunnels
also will be used if the opportunity arises. Although emphasis will be placed on
recently completed tunnels, data on tunnels completed as long as 40 years ago will
be used as well. Tunnel projects currently in litigation will not be considered;
the tunnels that are used will be referred to in the report by some designation
(Tunnel A, for example) other than their specific names.

It is anticipated that the proposed study will take two years and cost approxi-
mately $350,000 to $375,000.

Subcommittee on Design Consgiderations

William W, Hakala, Acting Chairman, reported that the Subcommittee had been
formed primarily to support ITA Working Groups dealing with seismic effects on under-
ground structures, standardization, and structural design models for tunneling.

Much more information on exactly how the Subcommittee could assist the ITA would be-
come available at the forthcoming annual meeting in Brussels.

Dr. Hakala stated, however, that ITA priorities may differ from priority in-
terests in the U.S. If this is the case, then perhaps the Subcommittee's scope of
work should be expanded. He asked the USNC/TT members to submit suggestions of high
priority design questions.

Mr. Hammond responded that design related construction problems, or the con-
structibility aspects of design, might be appropriate to consider. Mr. Nadel stated
that the USNC/TT definitely should review the Subcommittee's charter to see if its
focus needs to be expanded and sharpened.

Subcommittee on Demand Forecasting

Eugene L. Foster, Cochairman (with Sheldon P. Wimpfen), reviewed the decision
made at the 1979 annual meeting that the Subcommittee members would develop a limited
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document for publication. A letter has been mailed requesting individuals to cor-
rect and/or add information to the list of tunnels and the response has been good.
The level of detail in the report is much less than that sought by other groups
because little or no information is available for tunnels planned for 1980-2000.

It is expected that the report will be completed by the end of the year and then for-
warded to the Secretariat for publication.

Dr. Foster read a portion of the proposed introduction to the report (Attach-
ment 1), following which he explained the format of the report in more detail. He
noted that positive comments had been received from potential users of the report
and also that its publication perhaps will stimulate the funding agencies' interest
in the project.

Chairman's Report on AE Approval of Program Plan

Mr. Hammond briefly described the presentation of the USNC/TT program plan
that he had made to the Assembly of Engineering (AE) and then read an extract from
the AE Executive Session (Attachment 2). He noted that the USNC/TT now has a better
understanding—and therefore a better standing—with the AE in that the AE members
are more aware of what the Committee is doing, and why, and have confidence that it
is being done well. However, there is a continuing problem that needs to be worked
on consistently: most of the AE members really are not familiar with the fields
encompassed by USNC/TT activities. The AE does feel that the Committee is responsive,
even though we do not respond to the more "innovative' suggestions that are made.

Committee Membership—AUA and ICET

Mr. Hammond reported the proposal to invite the American Underground-Space
Association (AUA) to designate a representative to the Committee. It is expected
that the AUA would respond affirmatively. This action would require amendment of
the USNC/TT constitution. The Committee voted unanimously to invite the AUA to nomi-
nate a designated representative and to amend the constitution accordingly.

Don A. Linger briefly reviewed the conditions that resulted in the demise of
ICET and indicated that the formation of a similar group was highly unlikely unless
the government, the President's Science Advisor, or the USNC/TT initiated some action.
However, it was recognized that the forthcoming presidential elections made it vir-
tually futile to act at this time. He asked that the Committee keep in mind the need
for a similar group and keep the idea moving forward as much as possible until a more
appropriate time to act.

Mr. Bangert stated that Dr. Linger's term of membership had been extended for
one year to enable him to serve as the Designated Representative of Federal Agencies
(rather than ICET). This action was in keeping with the recently approved amendment
to the USNC/TT constitution, which was in effect but had not yet received the required
approval of the Governing Board of the National Research Council.

Plans for 6th Annual Meeting of the ITA

Mr. Bangert reviewed the names of members of the delegation to the ITA meeting,
scheduled to be held in Brussels on May 19 and 22-23 in conjunction with the Sympo-
sium on the Safety of Underground Works. He noted that elections would be held for
officers and members of the Executive Council and that the ITA Nominating Committee
was recommending the following individuals from among the nominations received:
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President Gunter Girnau (W. Germany)

Vice Presidents Jack K. Lemley (USA)
L. Lupiac (France)

Executive Council F. Descoeudres (Switzerland)
Y. Onouchi (Japan)
H.P.S. Van Lohuizen (Netherlands)

Working Group on Seismic Effects onm Underground Structwres

William W. Hakala, Animateur, reminded the members that the Working Group had
been established in 1979 at the Sth Annual Meeting of the ITA. The first meeting
would be held in Brussels (Attachment 3); it is hoped that a majority of the mem-
bers nominated by 12 countries will attend. The Group is expected to produce a
document that will assist in design from a sesimic point of view. Member countries
have been asked to prepare summary reports; when received, these will be circulated
to the USNC/TT for comment. Dr. Hakala also noted that the Working Group had accepted
responsibility for conducting a special session at the 1982 ITA Annual Meeting.

Working Group on Subsurface Planning

Mr. Bangert reported that Michael B, Barker had been appointed Animateur for
this Working Group, replacing Birger Jansson of Sweden. He noted that papers had
been requested from the member countries (Attachment 4) and were expected to be re-
ceived before the meeting in Brussles.

Working Group on Research

Mr. McCusker, the member representing the U.S., stated that the Group's current
project was a report on soft ground shield tunneling. He read a draft outline for
Capter 4 of the report, which will deal with future trends, and invited the members
to provide input to the outline.

TBM tunneling in crystalline rock is the new area of study that will be addressed
in Brussels. Although it takes about two years to gather data, a new topic is pro-
posed each year.

Plans for the Coming Year

Mr. Hammond, the outgoing Chairman, thanked the members for their support during

his term of office. He then turned the meeting over to the incoming Chairman, Norman
A. Nadel.

Mr. Bangert reported on three requests for assistance that had been received by
the Secretariat:

® A request from the Defense Nuclear Agency to develop a report on preparation
of nuclear test beds (Attachment 5)

® An inquiry from the Inspector General's Office of the Department of Energy
concerning a shaft-sinking project (Attachment 6)

® A request from the Air Force to review the validity and appropriateness of
research objectives currently being formulated (soil mechanics, structural dynamics,
and construction materials).
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With respect to the DNA request, Mr. Bangert was asked to delve further into
the situation before a decision is considered. The nature of the IG DOE inquiry
was presented for information only; the Committee may or may not be asked to under-
take a study. It was determined that the appropriate response to the Air Force
request (since it does not involve tunneling per se) would be to recommend names of
individuals who could provide the review services. The Subcommittee on Research
Needs agreed to caucus and prepare a list of names for transmittal to the Air Force.

Mr. Nadel asked for comments and amendments to the programs that the Subcom-
mittees had proposed in the morning session. There being none, the programs were
adopted as presented.

Plans for 1981 Annual Meeting
Mr. Bangert stated that the 1981 Annual Meeting would be held May 2-3 in San

Francisco, immediately preceding the RETC.

The meeting was adjourned at 3:30 p.m.
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Attachment 1

SUBCOMMITTEE ON DEMAND FORECASTING

An industry which has a working knowledge of the future need for its products
is equipped with a very powerful planning tool. The value of good demand information
extends over .many areas of activity, of which the following are representative:
Foeuvs
® Those who plan and fund research and development can feem their efforts into cost
effective channels.

e Those who plan construction schedules can take account of potential busts and
booms in the demand cycle, balancing out the market, and obtaining more value for
the dollars spent.

® Those who furnish equipment and materials can develop rational production
schedules which will enable them to combine human, plant and financial resources
in an optimum way, with net savings for themselves and for those who buy their
products. '

® Contractors can develop long range plans for growth which take account of the
influence of the market on their use of available resources, thereby making their
companies healthier and more competitive in the marketplace.

R R . ;od. vs . .
® Those who furnish services to the industry can feem their growth planning to
optimize their effectiveness in supplying needed services profitably at a fair price.

o Those who educate professionals can compare demand data with enrolIlments to
develop an understanding of the future needs for their students. - This may be used
in counseling to make students aware of career opportunities.

® The existancs of a forecast will influence the awareness of everyone involved,
thereby enhancing the development and use of underground space.

The underground construction and mining industries in the United States have not,
to the present time, had a centralized, useable source of demand data. This has con-
tributed to a number of difficulties, both for individual companies whose plans had
to be based on incomplete data, and government bodies who developed long range schedules
without knowing what others were doing. '

The USNC/TT, recognizing the need, has taken this first step toward meeting it.
Through its Subcommittee on Demand Forecasting, assisted by inputs from many individuals
it has gathered the data given here. No government funding has been made available.

This has been a labor of love by a group of individuals who believe in the cause.
Limited resources have limited the scope of the present work. Even with this restric-
tion, there is a significant amount of information about future projects. It is our
hope that the present volume will be useful to you, and that your interest will
encourage those who have the necessary resources to fund future, more extensive activi-
ties, to do so.

This material is arranged in parts as follows:

Part | is a compilation of specific underground construction projects believed
to be in the planning or design phases. They are expected to go to construction
within the indicated time frames. Although many detailsare known about these projects,
it must be emphasized that there are still significant uncertainties in the forecast.
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Construction depends upon funding. Funding depends upon the general economic environ-
ment, the urgency of the need, and the vagaries of political priorities. Thus, in using
the data of Part |, the reader may assume that most of the works will be built. He

may not assumeé they will be built exactly on schedule. The total demand shown in

Part | is therefore likely to occur in the 1980-2000 time frame, with some redistribution
of construction rates to accommodate other factors.

Part 11 contains projections of the amount of underground construction of a non-
specific type expected during the -1980-2000 time frame. This is derived from data on
the future needs for water supply, waste water conveyance, power, underground storage,
and other national needs. Society, if it applies past trends to the future, maintain-
ing reasonable national goals and utilizing existing technology, will require the
amount of construction described. Obviously, the range of uncertainty in this type
of projection is larger than that of Part |I. The reader should apply his or her own
“crystal ball factor' to the given data.

Part IIl contains a projection of the miles of shafts and tunnels required by the
U.S. mining industry. The projections of Part |1l have been divided into two categories,
metal and nonmetal, and coal. They are based on an analysis of trends for the indivi-
dual commodities, including demand, type of mining employed, and related factors.
Trends from the time period 1966-1978 have been used as the basis for best estimates of
future output.
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Attachment 2

18. EXECUTIVE SESSION: STMMARY OF ANNUAL PROGRAM PLAN REVIEWS BY
ASSEMBLY RAPPORIEURS

U.S. National Committee on Tunneling Tachnologv——Dwight F. Metzler, the
rapporteur for this comnittee, reported that he was impressed by the
committee's broad range of activities encompassing six subcommittees,

and the production of a series of reports as vell as a regular newsletter.

He noted that the committee proposed to operats at a level of $137,000 during
FY 1981 and that funding through calendar year 1980 was assured. Questions had
been raised as to vhy in its presentation the committee had not addressed
tunneling as it relates to energy. It had been noted that water supply,
vater pollution control, and the locating of new powver plants ware related to
tunneling. Increased support from the Environmental Protection Agency

might thus be in order, he noted.

Since the United States is being challenged by advances in tunneling tech-

nology in Austria, England, Gerzany, and Japan, and German and Japanese

firms are bidding U.S. tunneling work, there were questious, Mr. Metzler

noted, about vhat action the United States needs to take to boost its

technology at least to the level of that of some of the competing countries.

Quastions vere also raised about whether systems analysis was used appropriatoly

in tunneling technology. Companies such as Hughes and North Azerican Rockwell

might be able to contribute to some of the committee's activities in this area.

The coumittee wvas encouraged to focus on the tunnoeling problems caused by con-

straints due to the increased cost of energy and increased demands for money.

There seemed to be unaminity among the Assembly members, he noted, that theres

could be enormous cost reductions made by using small nuclear explosions to do

soms tunneling. The Assembly had also noted that there is an inadequate flow

of trained personnel, although there has baen an increase in the number of
engineering schools that are turning out trained personnel in this areaa.

The committee vas also encouraged to spend more effort on drilling and

boring in general, not just for large tunnels, but on the drilling and boring

exploration that is characteristic of the energy business. Questions had

been raised about vhether the level at which the committee operates should

be increased. After discussion the Assembly .

VOTED to approve the program plan of the U.S. National Committee on Tunneling
Technology for the period July 1, 1980 to June 30, 1981 as modified by the
discussion.
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DATE:
RIL. o
ATTNOF .

SUSJLCT:

TO:

Attachment 3
UNITED STATES GOVERNMENT

ey 6, 1580 mermocrandum

kiliiam W. hekala, Animateur

Progress of Horking Group on "Seismic Effects on Underground Structures®,
International Tunneling Asscciation (ITA)

Delegates of Working Group

At the Sth Anhuul Mee ing of the ITA in Atlanta, Georgia on June

cwoeaYl AcveambhVi: anmmiansa

15-317, 1573, the Gemeral Assenbly appiroved the fv.u-u\.ivu of & néw
Horking Group "Seisinic Effects on Underarcund Structures.” The
ahjnctives of this Working C=nup are to (1) rollect data on elith-
quake dazrale to Targe unaougrcnnu facilities throuchout the world,
(2) collect information on aseismic desian proc°duvos used within
various countries, and (3) syrthesize the information and disseminate
the results to the member nations of ITA.

Since my memorandum of 10/26/79 to potontial dele3ates of tiie Working
Creup, I have now received the official delegation 1ist of 3/21/89
from the Secretariat's office. This official listing is enclosed

as Aitachment No. 1. Twelve (12) countries heve desicnated official
delecates. Thase countries include: United Kingdeom, France, Switzer-
land, New zealand, South Airica, Iceland, Itaiy, Peoples kepublic of
China, Sweden, Yugoslavia, Federal Germany and the United States.

It is anticipated that several other countries will be assigning
delegatas in the near future.

Attachment llo. 2 includes the names and addrecsses of individuals in
the United States that have expressed an interest in contributing
to the activities of the Working Group.

Based ¢o pet eLperwenxes,

ALt is genera]]y assumed that damage to underground Tacilities during
earthquakes is not a significant probiem. However the use of under-
greunc space is increasing hath in mignitude and variety of type of
function. Thus the size and shape of the undcrground openiras range
widely and cculd prcduce new preblem areas. Pather thian wait for a
catastronhe. it appozars prudent to determine potential problems in
advarce, Design2rs Of undergrourd feécilities shiould te avare of any
notertisl s2ismic nroblems, particulaerly for such critical structures
as nuclzar poviar piaats, hazardous was*n disposel, lifelire:, puiped
storage, cefecnse installations, oil storage, etc.

Wnivz inTermation on earthauake daraq: to undergraund structures is
noti p’entifu1. a numoer of snecific reyorts and pepars have bzen
prerﬁ‘ed in this QubJP t irecz. PraSbntl,, the Juin A. Blume & Associ-
ates, fngineers, is completin? 2 report on the state-of-the-art of
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earthquake effects on large underground openings. The final version
will be available in September 1980; howe' 2r, I will have a draft
copy with m@ in Brussels. I anticipate that this report will pro-
vide the "cnre" for our activities. Upon receiving the final report,
I will forvard a copy to each official delegate for his comments.

An abstract of this project is given in Attachment Mo. 3.

I would like each delegate to forward (1) data on damages caused

by earthquakes and (2) aseismic design procedures directly to me.

This information should be preferably in summary report form,

rather than individual reports on specific projects. However, the
latter is also welcome if significant conclusions are included in
such reports. These reports should be in English, if possitle.

Copies of pertinent building code requirements, recommendations, etc.
would also bec of interest to the Woirking Group. '

I have listed in Aliaciment & a nunber of papers and repoits that
have already besn sent to me. If you should desire any of these
publications, I will do my best to assist you in obtaining a copy.

Dr. H.C. Fischer, President of ITA, has suggested that our Working
Group be responsible for one session at the 8th annual meeting of

ITA in India in 1982. Because one of the most effective mechanisms
for dissemination and acquisition of information is in such a forum,

I am accepting this invitation. We should have significant conclusions
to report at that time.

Attachment No. 5 is the agenda for tihe Working Group on Seismic Effects
on Ynderground Structures, to be held in Brussels on Monday, May 19

and Friday, May 23. Provision has teen made for other topics that

may be suggested by the delegates.

As I stated in my memorandum of October 26, 1979, the success of our
Working Groun is dependent on your individual efforts. Please for-
ward the requested infcrmation, suggestions and corments as soon

as possible. I would iike to thank those individuals who have 2l-
ready forwarded materials.

Jil1iam W. Hakala

Attachments:

1. Official List of Delegates to Working Group.

2. List of Individuals in U.S. Expressing an Interest in Contributing
to Working Group.

3. Abstract of State-of-the-Art Project on Seismic Effects.

4. "Papers and Reporis Submitted to Yorking Group.

5. ‘Agenda fer korking Group at 6th ITA.mceting.

cc: i]; Rebert Bangert, Executive Sccretary, USHC/TT
2) Jack K. Lemley, ITA Executive Council
(3) Claude Berenguizr, Secretary. ITA

- . O . N 2 B | R
(8) DAzt il oting o Attachrs

B
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[

LIST CF INDIVITCUALS IN U.S. FXPRESSING AN

INTERIST [0 CONTRISUTING Ti

Tor Crelte

Department of Civil Engineering
University of Calitornia- Berke1ey
Berkeley, CA 94720

TEL: 415/642-58525

P.C. Chen

Frederickson Engineering
1755 Broacway

Oakland, CA 94612

TEL: 415/452-3970

G. Yayvne Clough

Department of Gevlcgical Engineering
(fﬁn‘r rd ll'\!uﬂwt\" Y

Stanford, CA 93305

TEL: 415/4 7-2330

Fred Conweli
Hoodward-Clyde Consultants
Three Embarcadero Center
Suite 700

San Frencisco, CA 9411
TEL: 415/958-7270

J. Yeith Cross

Shannon &% Yilson

1105 orth 3&th Street
Seattle, YA 9P103

TEL: 206/622-2020

Charles Nowding

Nepartrment of Civil Engineering
Northwestern University
Evanston, IL 60201

TEL: 312/492-7270

Charles E. Joachim

U.S. Army Engineer ‘aterways
Experiment Station

Heapons Effects Laboratory
P.0. Box 631

Vicksturg, 1S 39180

TEL: 601/332-2245

K. R. Judd

Departirent of Civil Engineering
Purdue University

Lafayette, IN 47907

WCPKING GROUP

Torrance McCusker
Tunnel Consultant
7 Echv Court
Weyne, MJ 07470
TEL: 201/696-3855

J.L. Merritt

CASES, Inc.

710 Brookside Avenue
P.0. Box 1206
Pedlands, CA 92373
TEL: 714/793-2027

G. Horman Qwen

Jchn A, Blume & Assocs. Cngineers
130 Jessie Street

San Francisco, CA

TeL: 415/397-2%25

Howard Pratt

Tervra Tek, Inc.

555 East South Temple
Salt Lake City, UT £4102
TEL: 801/364-0546

Gecrge Thon, Executive Consultant
Bechtel. Inc.

50 Beale Street, P.0. box 3565
San Francisco, CA 94110

TEL: 415/7€8-2£82

Eugene Waggoner, Consultant
6259 Blauer Lane

San Jose, CA 95135

TEL: 408/274-6446

Fun-Nen lang

Department of Mining Engineering
Colorado School of Mines

Golden, CN 80401

TEL: 303/279-0300 EXT 400

lLecn Hang ’

Department of Civil Engineering
Rensselaer Polyiechnic Institute
Troy, NY 12181

TEL: 518/270-6352
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O NATIONAL SSIERCT FCLUNDATION O

PROJECT
SURMARY NSF AWARD MO.

T NAME OF INSTITUTION (INCLUGE BRARCR CAMIUT & SLROGL ON GIVIEION]

URS/John A.. Blume & Associates, Engineers

IT MAILING ADONESS

130 Jessie Street

San Francisco, Ch 94105

3. PRINCIPAL INVESTIGATON ANO FICLD OF SCIEKENCE.CPECIALTY
Roger E. Scholl

Enginea=ring

TiTLE oF PmOJCCTY

Earthguake Enginecring of Large Underground Structures

r SUMMARY CF PHOPDELL w ORI (L1%11T TO 22 PICA ON 1C ECLITE TYPIEWHITIEN LiNES) . t

The obiect is to identify and evaluate the current state of the art
in undercrouiid earthquake engineering practice and to determine
those areas in which additional research is most needed. Transporte-
ation tun=nels, utility tunnels, and other large undercround
structures are sracifically emphesized, and instrumsntation aspects
are given emecial ceonsiferation. The studies conducted 1ncluue-
seismic wava or p:.ht"n gnalyses, a sunwoxy of chserved eficects '
cf eartiquakes cn anderground slrugtures, ard a summary commwIniary

on contcmporary seismic~resistive arnalysis, design, and construction
procedéures. 7The rec2arch will result in the publication of a

report summarizing worldwide experience concerning underground earth-
guaxe ergineering, cdescrikting the important features of eaxrthcguake
wave propagation, commending future experimental and analvtical
research.

o — e

This is a supplement to NSF Grant No. PFR77-06505.

FOR NSF USE ONLY .

IVISIO% [OF FISE] AND DI IZTOMATE PROGRAM / /,,a// o
ro /T-g Siting ~ ?-!-d e
SLCT (Gl FRUFULAL ND. .
Earthguake Eazards Mitication 1980
: LY
INSTRUCTIONS FOR USF -
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Agenda
- for meeting of ITA
Working Group on "Seismic Effects on
Underground Structures"

Animateur: William . Hakala (United States)
Place: Brussels, Belgium
Date: May 19, 1980
I. Introduction of Delegates
II. Objectives of ioriking Group
III. Appointment ¢¥ Vice-Anirateur
IV. Surmary of J/B Report
V. Bibliography Assignments
VI. Format of Working Group Products
VII. Open Discussion

VIII. Assignmont of Rgsponsibilities for &ch Annual ITA Meeting in India

IX. Report to General Assenbly
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Attachment 4

PROPOSED OUTLINE FOR PAPERS

WORKING GROUP ON SUBSURFACE PLANNING
INTERNATIONAL TUNNELING ASSOCIATION

SIXTH ANNUAL MEETING - BRUSSELS 1280

Objectives: To acquire a paper on subsurface planning from
each country's delegate by March 15, 1980. These papers
will be used to form the basis of a presentation to the

ITA General Assembly April 1980. The papers should focus
on current and future projects as well as on the planning
process itself. Each paper should follow as closely as
possible the proposed outline and not exceed 25 double
spaced typed pages. Illustrations, photographs, and 35mm
slides would be highly desirable.

I. INTRODUCTION (2 pages)

Short history of planning for the use of the subsurface
in each country.

II. INSTITUTIONAL (6 pages)

Describe major private and public agencies involved

in subsurface planning on the National, State (Pro-
vincial), and Local levels. Space limitations may limit
this section to descriptions of two or three agencies.
Try to concentrate on agencies that shape urban form.
What policies are they following? Additional agencies
can be covered in subsequent years.

III. BUILDINGS (6 pages)

Discuss major subsurface uses for human activity such

as housing, office and manufacturing. The notion here

is to gain an assessment of the existing and planned

use of the subsurface for these purposes. Statistical
information will probably be hard to find. Theretore,
the personal observations of the delegate are encouraged.
Photographs, 35mm slides, and drawings would be help-
ful. Energy Conservation would play an important role
in this section and possibly also the following

section on Transportation.

IV. TRANSPORTATION (5 pages)

Discuss major underground transportation system
"development. Tables and maps should be used. The im-
pact. on urban form and lifestyle should be featured.
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VI.

NOTE:

UTILITIES (4 pages)

Discuss major underground generation and distribution
systems. Why was the subsurface option chosen?

CONCLUSION (2 pages)

Make concluding observations on planning for the use
of the subsurface for Buildings, Transportation, and
Utilities. Take a long range view and speculate on
the extent of subsurface use for these purposes.

Should this outline be unduly constraining please
alter it according to your needs. The important
thing is to get a paper from each country.

Michael B. Barker
Animateur, Working Group
Subsurface Planning
October 15, 1979
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Attachment 5

DEFENSE NUCLEAR AGENCY
WASHINGTON, D.C. 20308

U.S. Committee on Tunneling Technology
Joseph henry Building, Room 703

21st & Pennsylvania Avenue

Washington, D.C. 20418

Dear Mr. Bangert:

The Defense Nuclear Agency requests your office develop an unclassified
report titled, "The Preparation of Nuclear Testbeds". This recues®
asks you to assume that you are a member of a nation's scientific
community to whom the government has c-me for expert advice. The
government desires to carry out a nuclear testing program undergro.ind
that includes both the testing of specific nuclear devices and the
testing of equipment and materials to the efvfects of nuclear weapons.
At present, the nation has no capabi:ity, expertise or resources ir
developing underground nuclear testbeds and desires you to advise them
on how and where to obtain such capabilities, expertise and resources.

Your report should center on the tunneling and drilling aspects of
nuclear testbed preparation. Equipment, personnel and containrent reed
to be addressed although they are not the only aspects you may desire
to commen® on.

You will <10 doubt have questions on the scientific parameters cf
nuclear w2apons and the possible kinds of equipment and materials that
are to be tested. Test Division of DNA will provide your point of
contact for such information (LT T. J. Brown - 325-8311).
This request is hoped to capture your interest as well as provide
DNA with required information. Your cooperation in this manner is
greatly appreciated.

Sincerely,

%Az JLC— /«.:é 4{'?/4

CTHOMAS E. KENNEDY
Nehief, Test Division
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Attachment 6
NATIONAL RESEARCH COUNCIL
ASSEMBLY OF ENGINEERING
M.f A Wankong D.C. iy
U.S NATIONAL COMMITTEIE ON TUNNELING TECHNOLOGY Q) Baun

-- April 30, 1980

MEMROANDIM FOR RECORD M
SUBJECT: Inquiry by Department of Energy Inspector General

This memorandum discusses a recent visit by representatives of the
DOE IG in connection with a review of a shaft-sinking project in Alabama.

Three persons visited on April 2, 1980: Mr., Paul Crutchfield, 252-4089;
Dr. Jane Dionne (Policy & Evaluation) 252-4346; and Mr. Roy Lowery, 252-4121,
They had been given my name by Sheldon Wimpfen.

Mr. Crutchfield explained that they were looking into a project to sink
a 24-ft diameter shaft near Bessemer, Alahama to a coal seam 1,132 ft below
the surface. The hole is now about 500 ft down, and progress is on the order
of 2 ft per day (in contrast to the target of 40 ft per day). Costs had risen
from $2.3 M to $18 M, and DOE is now facing a decision whether to purchase a
vacuum pneumatic mucking system for approximately $7 M. The trouble is that
the cutters pulverize rather than chip the material. The pulverized rock,
mixed with water, is extremely difficult to muck out With this introduction,
Mr. Crutchfield then asked me why there was a need for a hole of that large a
diameter. I told him that we wouldn't know that answer, that it would be best
asked of coal mining interests (they plan to), Bureau of Mines or DOE Fossil
Fuels Division (it's their program), or perhaps a consultant or consultants,
1 explained how NRC studies work and how they can be best used to give mid-range
or long-range recommendations, but not Short-term solutions. We discussed two
earlier reports:

o Background Papers for a Drilling Technology Workekop
o Drilling for Enmergy Resources

1 told them that these had been done by another committee.

They indicated that although the Inspector General would not sponsor a study
there was a possibility that a study might be generated elsewhere (Fossil Fuels
Division?) as a result of their inquiry.

I later discussed the visit with R.J. Burger, Executive Director, AE,
and J.O. Berga, Energy Fngineering Board. Burger thought that any resulting
study might well be within the scope o€ USNC/TT's activities, especially in
view of the Assembly's recent advice to the committee to get more involved in
drilling and energy-related activities, Berga sees no jurisdic¢tional problems.
I think he'd be happy to have the USNC/TT pick up on the subject (if NRC were
to get involved).
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Enclosed are two related papers:
o Blind Shaft Construction New Equipment Update, James E. Friant,
The Robbins Co.
o Mining Could Increase Petrolewn Reserves, Science, Vol. 207,
21 March 1980.
Tﬁis might be an appropriate new activity to discuss at the annual
meeting.

Enclosures
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Appendix D

F1FTH ANNUAL MEETING
OF THE

INTERNATIONAL TUNNELLING AssoclATION
Atlanta, Georgia June 15-17, 1979

ATTENDANCE

U.S. Delegation Tor L. Brekke, Voting Delegate

(NRC-USNC/TT) David G. Hammond, Nonvoting Delegate

Michael B. Barker, Participant in Working Group
"Planning Use of Subsurface"

Don U. Deere, Participant in Working Group
""Research"

William W. Hakala, Moderator of Working Group
"Seismic Effects on Underground Structures"

Jack K. Lemley, Secretary of Working Grodp
"Contractual Sharing of Risk"

Norman A. Nadel, Moderator of Working Group
"Contractual Sharing of Risk"

Robert L. Bangert, Secretary of U.S. Delegation

ITA Offieer from U.S. William N. Lucke, First Vice President
Total U.S. Partieipation 34
Total Participation 167
(A list of particivants is
attached)

Mumber of Countries Represented 24 (21 of 26 member countries and 3 non-
member countries)

Intermational Organizations Permanent International Association o€ Road
Represented Congresses (PIARC)

International Society of Soil Mechanics and
Foundation Engineering (ISSMFE)

International Road Federation (IRF)

ADMINISTRATIVE
Composition of Executive William N. Lucke (U.S.) completed his term as
Council First Vice President and was succeeded by

T. Shinohara (Japan). G. Girnau (Germany) was
elected Second Vice President. J. Lemley (U.S.),
L. Lupiac (France), and E. Broch (Norway) were
elected to the Executive Council for three-year
terms. V. Roisin (Belgium) succeeded P. Duffaut
(France) as Secretary General.
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New Member Countries The Peoples Republic of China and Poland were

Future Meetings

TECHNICAL ACTIVITIES

Working Groups:

Technical Papers

Field Trips:

admitted to membership.

6th Annual Meeting, May 19-23, 1980 in
Brussels, Belgium

7th Annual Meeting, May 11-15, 1981 in
Nice, France

Eight working groups held two working sessions, and reported on
their activities to the General Assembly. The working group
activities are summarized in the attached press release. The
groups are: Standardization, Research, Contractual Sharing of
Risk, Subsurface Planning, Catalogue of Works in Progress,

Safety in Work, Maintenance and Repair of Underground Structures,
and Structural Design Model for Tunnelling.

One new working group, Seismic Effects on Underground Structures
was formed. W. Hakala (U.S.) was appointed to be the moderator.

M. Barker (U.S.) was appointed to be moderator of the working
group on Subsurface Planning.

The report of working group on Contractual Sharing of Risk was
published and distributed by ITA.

and RETC Participation: Thirteen technical papers were presented
by ITA members during the Rapid Excavation and Tunneling Conference
(RETC) .

Professor Hans Christian Fischer, President of ITA, was the speaker
at the RETC welcoming luncheon.
ITA members were afforded the opportunity to participate in four
technical field trips:
Atlanta Research Chamber, June 21 (organized by RETC)
Baltimore subway construction, June 23 (14 participants)
Chicago tunnel and reservoir construction, June 23 (10 participants)
Washington subway station construction, June 23 (40 participants)

The field trips in Baltimore, Chicago, and Washington D.C. were
organized by the USNC/TT.

A group of 25 Japanese participants took specially-arranged field
trips to view underground construction in Baltimore, New York City,
Chicago, Colorado, Arizona, and California. The USNC/TT partici-
pated in planning these visits.
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GENERAL OBSERVATIONS

Planning, organizing, and conducting a meeting of this size, especially
away from Washington, is an ambitious undertaking that stretches the capacity of
a staff not structured to take on the additional workload. Sufficient people,
time, and money must be available to insure a successful meeting.

Holding an international association meeting in conjunction with a related
technical meeting enhances both meetings, and provides adequate benefits to attract
participants from long distances. Officials of RETC have exnressed similar opinions.

The meeting was attended by an official delegation from the Peoples Republic
of China and by three individuals from Taiwan. Although during the General Assembly
a representative of the Peoples Republic made known his government's position that
there is one China, which includes Taiwan, no untoward incident occurred.

ITA is evolving into an organization of considerable worth. The technical activ-
ities of ITA show promise of being useful to the participating countries; the meetings
are attended by persons with eminent qualifications and important responsibilities in
underground construction in their countries.

The ITA continues to be a forum that will afford both short term and long term
benefits to the United States. The U.S. is certainly contributing an appropriate
share to ITA activities, but stands to gain even more that it contributes. Some other
countries are ahead of the U.S. in certain aspects of tunneling technology; therefore,
continued U.S. participation may lead to U.S. adoption of methods, techniques, and
tools which may reduce tunneling costs in this country.
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Association Internationale des Travaux en Souterraii

International Tunnelling Associatio:

FIFTH ANNUAL MEETING - ATLANTA 1979

PRESS RELEASE

The International Tunnelling Association held its fifth annual meeting in
ATLANTA (USA) from the 15th to the 17th of June 1979, immediately pre-
ceeding the fourth '""Rapid Excavation Tunneling Conference'. The meeting
was attended by 4 participants (delegates, observers, and working group
members) representing 21 of the 26 member nations of the Association, 3

nations interested in joining the Association in the near future, and 3
International Associations.

MEMBER NATIONS REPRESENTED

South Africa, Federal Republic of Germany, Algeria, Australia, Austria,
Belgium, Canada, Spain, United States of America, Finland, France, Iceland,
Italy, Japan, Norway, Netherlands, Poland, People's Republic of China,
United Kingdom, Sweden, Switzerland.

MEMBER NATIONS NOT REPRESENTED

Denmark, Greece, India, New Zealand, Turkey

OTHER NATIONS PRESENT

Korea, Egypt, Yugoslavia

INTERNATIONAL ASSOCIATIONS REPRESENTED

Permanent International Association of Road Congresses (PIARC)
International Society of Soil Mechanics and Foundation Engineering  (ISSMFE)
International Road Federation (IRF)

AITES
ITA 64

Secréteriat: 109, Av. Salvador Allende — 69500 BRON - FRANCE —Til.: (78) 26-04-55 — Télex: CETELYON 37000
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ORGANIZATION

The Executive Council of the Association was modified because of the departure
of the First Vice President W. N. LUCKE and of the Secretary General P. DUFFAUT,
and also because of the increase in the number of supplementary members from

2 to 4, as decided by the General Assembly.

The new Executive Council of the Association is as follows:

H. C. FISCHER Sweden President until 1980
A. M. MUIR WOOD United Kingdom Honorary President
T. SHINOCHARA Japan 1st Vice President until 1980
G. GIRNAU Federal Republic

of Germany 2nd Vice President wuntil 1982
J. LEMLEY United States of America until 1982
L. LUPIAC France until 1982
E, BROCH Norway until 1982
V. ROISIN Belgium Secretary General

WORKING GROUPS

Each of the eight working groups previously created held two working sessions,
and a new group was formed: Seismic Effects on Underground Structures, with
W. HAKALA (United States of America) as animator.

The Standardization working group (J. N. PLICHON, France) reminded the Assembly
of the decision made at the Tokyo Assembly concerning the use of the model
bibliography system and the key words of the Thesaurus to index all the
documents. The group continued working on the Glossary on boring machines,
which will appear in the near future, and which will be followed by a Glossary
on the traditional method of drilling and blasting. The compiling of answers
to the four questionnaires on the problems of standardisation will be under-
taken when the majority of member nations have answered.

The Research working group (P. KIEFT, Netherlands, new animator; Vice-animator,
J. F. BOUGARD, France) presented a preliminary report(DON V. DEERE, USA) on
shield tunnels. A new subject, dealing with tunnel boring machines will be
studied at the request of several participants. Finally, the publication
"Tunnelling Research'" will be updated.

The Contractual Sharing of Risks group, (J. LEENEY, United Kingdom, who replaces
N. NADEL, USA) prepared three other recommendations on contract variation in
price, type of contract, and disputes. Problems of tunnel supports were discussed
and they will be studied at the same time as insurance, performance guarantees

and bords, the scope of work packages, and the sharing of contractual practices

in various countries.

The objective of the Subsurface Planning working group (Mr. BARKER, USA, Who
succeeds B. JANSSON, Sweden) is considered to be very important in widening the
activities of the Association, but several national groups do not seem to realize
the importance of the subject. The most important matters under consideration are:

- human reactions while underground

- planning procedures

- energy savings
The national groups are invited to submit their analyses of the situation and of
the projects in their countries, and in particular for the following subjects:
energy saving, public services, storage and housing.
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The group on Catalogue of Works in Progress (MR. FUJITA, Japan) continued
preparing its catalogue, which will be distributed in March 1980. The group
plans to prepare descriptive bulletins for specific tunnels.

The working group on Safety in Work (MR. KRIGE, representing MR. WAGNER,
South Africa) prepared a recommendation on the use of safety signals in tunnels
under construction. It will be published in 1980.

The group on Maintenance and Repair of Underground Structures (MR. J. BARTLETT
representing D. REES, United Kingdom) continued the study of its subject: Data
bank of existing tunnels, and existing standards for inspection, maintenance
repair, and safety (A questionnaire was prepared), methods of inspection limited
to case histories and a program to deal with special difficulties: long term
settlements, leakage of water, freezing and icicles in winter.

The Structural Design Model for Tunnelling group (H. DUDDECK, Federal Republic
of Germany), which was formed only last year in Tokyo, included a large number
of participants. Four types of tunnels were chosen in order to compare the
concepts of support design. The answers to this questionnaire show the variety
of points of view. Sub-groups are in charge of preparing a synthesis for each
type of tunnel:

- a tunnel in soft soil driven by using a shield

- a tunnel supported by steel anchors and shotcrete

- a deep tunnel in moderately hard rock

- a cut and cover tunnel of rectangular cross section

The detailed summaries of the Fifth Annual Meeting, including the annual reports

of the member nations, the reports on the activities of the working groups, and
the summaries of the presentations made during the Fourth RETC by the AITES
members will be distributed without charge to the member nations of the Association
and to the participants of the Annual Meeting. Other copies can be obtained from
the editor '"Pergamon Press Ltd".

The next Annual Meeting will be held in Brussels, from May 19 through 23rd, 1980,
in conjunction with the International Symposium on "The Safety of Underground
Works'", organized by the Belgian Tunnelling Association. The member nations of
AITES are invited to encourage their members to submit texts for presentation
during the Symposium.

The 1981 Annual Meeting will be held in NICE, France, from the 11th to 15th May, 1981.

0
Information concerning AITES may be obtained from the Secretariat:
M. C. BERENGUIER
Secretaire AITES
109, Ave. S. Allende
B. P. 48 Tel: (78) 26.04.55
69672 BRON CEDEX FRANCE Telex: CETELYON 370 008
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Appendix E
SixTH ANNUAL MEeTING
OF THE
INTERNATIONAL TUNNELLING ASSOCIATION
Brussels, Belgium May 19 - 23, 1980
ATTENDANCE

U.S. Delegation David G. Hammond, Voting Delegate

(NRC-USNC/TT) Norman A. Nadel, Nonvoting Délegate
Michael B. Barker, Animateur, Working
Group on Subsurface Planning
William W. Hakala, Animateur, Working
Group on Seismic Effects on Underground
Structures
Terence G. McCusker, Memher of Working
Groun on Research
Susan V. Heisler, Secretary of U.S.
Delegation

ITA Officer from U.S. Jack K. Lemley, Member, Executive Council,
ITA

Total U.S. Participation

Total Partieipation

Number of Countries Represented 22 (17 of 26 member countries and 5 non-

member countries)

International Organizations Permanent International Association of
Represented Road Congresses (PIARC)

International Commission on Large Dams (ICOLD)

ADMINISTRATIVE

Election of Officers G. Girnau, Federal Republic of Germany, was
elected President for a three year term. Jack
K. Lemley, U.S., and L. Lupiac, France, were
elected Vice Presidents, both to serve for
three years. Three new members were elected
to the Executive Council: Y. Onouchi of Japan,
F. Descoudres of Switzerland, and H.P.S. Van
Lohuizen of The Netherlands.
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Future Meeting

Detailed Report

TECHNICAL ACTIVITIES

Working Group on
Standardization

Working Group on
Research

Working Group on
Contractual Shar-
ing of Risk

7th Annual Meeting, May 11-14, 1981 in
Nice, France in connection with the Inter-
national Symposium, Cost Cutting Research
in Tunnelling

A detailed summary of the meeting, including
the main discussions of the General Assembly,
annual reports of member nations, detailed
reports of the activities of the working
groups, and the report of the open discussion
session on safety in underground work will be
published at a later date by the Secretariat
of the ITA.

The technical activities were carried out by 2 meetings of each
of the 9 working groups. Their activities are summarized below:

The working group prepared the glossary on tunnel boring
machines in 4 languages (French, English, German and Japanese) ;
it will be soon distributed and complementary terms will be
added next year. The group is preparing another glossary for
the terms used by the traditional method of construction by
drilling and blasting. The first draft will be available at
the 1981 meeting. The answers to the questionnaires on stan-
dardization of underground profiles were analyzed; a summary
will be distributed and a draft recommendation concerning

the standardization of circular profiles will be prepared and
distributed in order to get comments before the 1981 meeting.

The working group meetings had pmarticipants representing 12
countries. The general report on shield tunnelling has been
presented, and will probably be ready for publication by the

end of this year. The group has discussed the basis of its new
study on tunnel boring machines. The main lines for the general
report should be available in Nice. A new subject has been cho-
sen, the study of which will be undertaken after the Nice meet-
ing: '"Solution of Water Problems in Tunnelling." The necessary
elements for the publication of the group, '"Tunnelling Research
Documentation' will be gathered before July 1.

The working group prepared recommendations on ground support,
the award of contracts, mobilization, and advance payments.
Recommendations on disputes and on variation in price were
adopted as ITA policy. A future program to be studied includes
bonds, the role of the engineer, working conditions, and the
problems of measurement and insurance.
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Working Group on

Subsurface Plawming

Working Group on
Catalogue of Works
In Progress

Working Group on
Maintenance and

Repair of Under-
ground Structures

Working Group on
Structural Design
Models for Tunnel-

ing

Working Group on
Seismic Effects on
Underground Struc-
tures

Working Group on
Safety in Work
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The working group received and discussed six papers from
member countries on various projects and aspects of planning
for subsurface use. Among the projects discussed were major
underground commercial facilities, housing, transportation,
community facilities, and institution buildings. The planning
techniques of several countries were compared, and the con-
clusions reached that much improvement was needed in relating
planning for the subsurface to surface urban conditions.

The working group studied the lists received from Spain, USA,
France, Japan, Netherlands and United Kingdom; the target date
for the answers is August 14, 1980, and the catalogue will be
published just after this date. The future activities of the
working group will consist of cataloguing in the following
order of priority, interesting tunnels, completed tunnels and
tunnels under planning.

The working group exchanged information about inventory, methods
of repair, and of inspection. The collection of data and analy-
sis of information will be continued although only a few coun-
tries can answer. Case studies of repair projects will be
published and analyzed.

The working group received 52 answers to its questionnaire

from 14 ITA member nations. The group discussed the answers
to the synposis which had been prepared by the animateur.

Some amendments were proposed; a final draft will be written
within a few months for submitting to the approval of the group
members and of the Executive Council and for publication.

The working group received information provided by the delegates
of 13 countries regarding the damage caused to underground
structures during earthquakes and the needs for aseismic design
procedures; a memorandum will be distributed. The objectives
of the group are to continue to develop the bibliography on
damages; the state of the art paper prepared in the U.S. will
be distributed for comments before the end of the year; the
group will prepare for the 1982 meeting a report about the de-
sign philosophy for underground structures subject to

seismic forces.

The working group submitted a document on the use of safety
signs in underground works to the Executive Council with the
request that it be published as soon as possible. The group
has also embarked on the task of collecting statistics on acci-
dents during construction. It is also the group's intention
to compile guidelines on safety during construction; initally,
the areas of ventilation, illumination, drilling, blasting and
traffic in tunnels will be considered.
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INTERNATIONAL SYMPOSIUM

The Safety of Undergrownd Worke The symposium was organized by the Belgian Tun-
nelling Association with the objective of promoting
safety knowledge for all types of underground works.

There were 4 themes concerning safety of underground
works:

o At the conception stage

o At the realization stage of the main construction
and the associated support facilities

o At the realization stage for construction per-
sonnel in connection with building procedures
(chaired by Mr. Lemley, U.S.)

o At the utilization stage

Additionally, there was a special session on case
histories. An open discussion on May 23 concluded
the symposium. Principal speakers were the session
chairmen and members of the working group on Safety.

CONCLUSIONS U.S. participation in activities of the International Tunnelling
Association continues to be worthwhile. The U.S. has been able to
make substantial contributions to the ITA, principally in the areas of
planning, contractual sharing of risk, research, and seismic effects.

Several other nations, notably Japan and the European nations, are
leaders in tunneling technology. The opportunity to work through
the USNC/TT with representatives of these nations in international
working groups holds the prospect of introducing the latest and
best ideas for possible adoption in the U.S.

For these reasons, U.S. participation in ITA activities and support of
the ITA should continue at approximately the present level.
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Appendix F

ASSOCIATION INTERNATIONALE
DES TRAVAUX EN SOUTERRAIN

INTERNATIONAL TUNNELLING
ASSOCIATION

A.l.LT.E.S. 1.T. A.

©,

PARTAGE CONTRACTUEL DES RISQUES
CONTRACTUAL SHARING OF RISKS

Recommandations préparées par le Groupe de Travail

Recommendations prepared by the Working Group

MAI - 1979 - MAY
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It has long been recognized by know-
ledgeable people in the industry tha
the contracting practices employed for
the construction of underground works
have a material effect upon the efficien-
cy with which such works are construc-
ted. In an effort to improve the con-
tractual climate in which underground
works are constructed. the Interna-
tiona! Tunnelling Association establis-
hed a working group for Contractual
Sharing of Risks which was charged
with the responsibility of examining
the means by which risks are custo-
marily shared and making recommen-
dations to promote more equitable and
efficient sharing of risks.

There follow recommendations entitled:

— Changed Condition Clauses

— Full Disclosure of All Available
Subsurface Information

— Elimination of Disclaimers
— Prequalificauion of Contractors

These recommendations are the result
of extensive communication among
the members of the working group.
and meetings of representatives of the
working group in Stockholm in 1977,
and in Tokyo in 1978. The draft re-
commendations were circulated among
all of the member nations and their
adoption as recommendations by the
International Tunnelling Association
has been unanimously approved.
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CHANGED
CONDITIONS
CLAUSES

Itis in the best long term interest of
both owners and contractors to incor-
porate a "Changed Conditions™ clause
in their contracts. The wording of such
a clause differs from one contract
form to another but the intention is
the same. to require an adjustment in
the contract price in the event that
unknown conditions. not normally
expected. are encountered.

The rationale for including a "*Changed
Conditions™ clause in construction
contracts is that contractors are indu-
ced no to include large contigency
sums in their tenders to cover the risk
of encountering adverse underground
conditions. Much of the gamble is there-
by taken out of underground construc-
tion. The owner does not have topay a
windfall price when only normal con-
ditions are encountered and the con-
tractor suffers no disaster when unan-
ticipated conditions arise. The owner
only pays as if the true conditions were
originally known. Both parties further
benefit by the creation of an informal
procedure, generally through the Engi-
neer. for resolving disputes by negocia-
tion rather than litigation.

The long term advantage of the inclu-
sion of a "Changed Conditions™ clause
in construction contracts is, therefore, .
in lowered construction costs (1) by
the existence of more contractors wil-
ling and financially able to engage in
such work, and (2) by the elimination
of underground risk contingency costs
from tenders. The owner pays less for
the completed project and receives
actual money value for what he con-
tracted to have constructed.

The International Tunnelling Associa-
tion recommends that a "Changed
Conditions™ clause be incorporated in
all tunnelling contracts.
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FULL
DISCLOSURE
OF AVAILABLE
SUBSURFACE
INFORMATION

It is consistent with the incoiporation
of a "Changed Conditions™ clause in
construction contracts to recommend
the full disclosure to tenderers of all
available subsurface information. inclu-
ding both factual and interpretive data.
The reason is that the owner alone has
the adequate and necessary time to
explore, analyze and study available
sources of information as to under-
ground conditions. It is not economi-
cally feasible or practical for contrac-
tors to do so for every project on which
a tender is submitted. Moreover,
contractors generally do not have
the means of access or the time to
carry out meaningful subsurface in-
vestigations during the relatively short
tender period. If contractors were
actually to make their own explora-
tions, their tenders would have to in-
clude this cost, resulting in a increas-
ing of expense to the owner, without
3 corgesponding benefit to the owner.

While it is recognized that often there
is no clear distinction betwecn factual
data and interpretive data, 10 the ex-
tent possible, opinions of the owner’s
specialists should be clearly identified.
Those opinions which are significantly
relied upon by the designer should
also be identified.
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It is believed that full disclosure of all
available subsurface information will
result in better, more competitive ten-
ders. and in the long run will result in

lower contract prices. Similarly. there
will be fewer disputes because such
disclosure will provide a better basis
for determining whether a “Changed
Condition™” has been encountered
during construction.

The International Tunnelling Associa-
tion recommends that a full disclosure
of all available subsurface information,
including both factual and interpreta-
tive data. be made to tenderers for all
tunnelling contracts.
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ELIMINATION
OF
DISCLAIMERS

It is consistent with the inclusion of a
"Changed Conditions™ clause in cons-
truction contracts and the full disclosu-
re of all available subsurface informa-
tion. to eliminate so<alled "disclai-
mers”'. clauses purporting to relieve
the owner of responsibility for the accu-
racy of the underground information
fumnished. Otherwise, a conflict is crea-
ted between the "Changed Conditions™

clause and the disclaimer clause, miu- -

gating the intended elimination by
contractors of contingency sums from
their tenders to cover the uncertainty
created by the disclaimer.

For contractual purposes a distinction
should be made between data the
accuracy of which the owner is prepa-
red to guarantee and that which is
provided for the information of the
tenderer. The former should be bin-
ding on the owner. While the accuracy

of the latter is not guaranteed it should
not be expressly disclaimed and should
no be regarded as binding for the pur-
poses of a "Changed Conditions™ deter-
mination but it should be considered as
one factor with all the other evidence.

The practice of the owner making the
interpretation of the ground is recom-
mended. :
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By the elimination of disclaimers,
owners should be encouraged to en-
gage in well conceived and executed
underground investigations, sufficient
both for design and construction pur-
poses. This will benefit owners by
reducing the margin of uncertainty,
enabling better design and planning.
leading to more economic construc-
tion. It is believed that the added
time and expense of a thorough site
investigation. in the long run, is much
less costlynthan the lost time and
extra expenses incurred during cons-
truction in overcoming the consequen-
ces of incorrect underground informa-
tion. The better the underground in-
formation, the less need there will be to
disclaim responsibility for it, and the
less frequently the owner will be
faced with claims for “"Changed Con-
ditions™.

The International Tunnelling Associa-
tion recommends that adequate resour-
ces be emgloyed on ground investi-
gations at the pretender stage and that
disclaimer clauses be eliminated from
all tunnelling contracts.
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PREQUALIFICATION
OF
CONTRACTORS

It is in the best interest of owners to
seek bids only from contractors who
have satisfied a rigorous technical and
financial prequalification procedure.

Works of underground construction
are carried out in an uncertain and fre-
quently hostile environment and requi-
re the application of considerable spe-
cialized skills, and resources for their
successful completion. The preparation
of realistic bids requires experience in
the particular form of underground
construction envisaged.Conditions may
change rapidly and if construction is
to proceed without undue delay and in
safety, both to persons within the
works and to third parties in the vi-
cinity of the works, the contractors
involved must have substantial re-
sources available, both of technical
ability, experience of similar situa-
tions and of financial strength to
enable an immediate response to be
made to changing conditions.

It is the practice among some owners
in some parts of the world to accept
tenders for underground work from all
contractors choosing to submit them.
All too often tenders will be received
from firms which have limited or no
background in underground construc-
tion. It is extremely difficult if not
impossible for the owner in these cir-
cumstances, particularly if it is a public
body, to refuse to accept the tender of
such a firm. Unfortunately, the accep-
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tance of such a tender is often the first
step down the road to physical and
economic disaster for both the owner
and the contractor.

A far better procedure requires that
tenders only be received from those
contracting organizations which have
demonstrated in advance in a formal
fashlon that they have available ade-
quate financial resources and personal
well qualified and experienced in the
type of work to be performed. They
should also be required to demonstrate
that they have previously properly
completed similar work within the
allowed time.

By the use of prequalification procedu-
res, the owner can ensure that all the
bids received have been made by con-
tractors with the experience essential
to prepare a realistic bid and whohave
the resources required and which may
possibly be required to complete the
works safely and expeditiously.

The International Tunnelling Associa-
tion recommends that owners seek
bids only form contractors who have
satisfied 8 rigorous technical and
financial prequalification procedure.

Copyright © National Academy of Sciences. All rights reserved.
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