
FR
O

M
 T

H
E 

A
R
CH

IV
ES

Find Similar Titles More Information

Visit the National Academies Press online and register for...

Distribution, posting, or copying of this PDF is strictly prohibited without written permission of the National 
Academies Press.  Unless otherwise indicated, all materials in this PDF are copyrighted by the National Academy 
of Sciences. 

To request permission to reprint or otherwise distribute portions of this
publication contact our Customer Service Department at  800-624-6242.

Copyright © National Academy of Sciences. All rights reserved.

Instant access to free PDF downloads of titles from the

10% off print titles

Custom notification of new releases in your field of interest

Special offers and discounts

NATIONAL ACADEMY OF SCIENCES

NATIONAL ACADEMY OF ENGINEERING

INSTITUTE OF MEDICINE

NATIONAL RESEARCH COUNCIL

This PDF is available from The National Academies Press at http://www.nap.edu/catalog.php?record_id=19629

Pages
81

Size
8.5 x 10

ISBN
0309329310

Report for 1979 and 1980, U.S. National Committee 
on Tunneling Technology:  A Summary of the Work 
Conducted During Calendar Years 1979 and 1980 
(1982) 

Assembly of Engineering; National Research Council 

http://www.nap.edu/catalog.php?record_id=19629
http://www.nap.edu/related.php?record_id=19629
http://www.nap.edu/catalog.php?record_id=19629
http://www.nas.edu/
http://www.nae.edu/
http://www.iom.edu/
http://www.iom.edu/


1.� =· ·"'"\ = 
..!. .!-l. ,_ . .....; _, 

rr,... .� !-. ;-.. -. 1 ,-, .--! ...... 
---· ·· ---- -=-� 

-
-...... 

�-)a.,:·.' .. ' ,; . '· 
...... ! - • •• ,1'".1"•. � .. 

. •· f ', Copyright © National Academy of Sciences. All rights reserved.

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

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 

Assembly of Engineering 
National Research Council 

National Academy Press 
Washington, D.C. 1982 

Copyright © National Academy of Sciences. All rights reserved.

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

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


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 186 3, 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 limdted 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 
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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 forecastinq and collection of demand 
data. 

• Study of contractinq practices in relation to the present state 
of the art of tunnelinq, 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 qeneral public of the benefits to be ob­
tained from increased and planned use of the subsurface . 

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

• Participation in international activities concerned with the ap­
plications, planninq, and practice of tunnelinq . 

This biennial report describes the work of the committee and its 
subcommittees in calendar years 1979 and 1980. The committee is qrateful 

to the federal aqencies that sponsor its activities . The committee also 

expresses its appreciation to the 14 corporations that contributed funds 
totallinq approximately $5,000 for the conduct of the ITA meetinq in 
1979. 
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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. 
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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 1981. 

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. 
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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) . In 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) 

• 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. In 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. 
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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 �he 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 A1 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 (1) 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 1981. 

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. Its 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. 
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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 arid 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 1981. 

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. Hammon� 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 
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Sharinq of Risks due to his increased duties as an officer of the commit­

tee. A new moderator from the United Kinqdom 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 . )  

Durinq the 1979 meetinq in Atlanta, each of the eiqht previously 
established workinq qroups met twice and reported its proqress to the 
General Assembly; the workinq qroup on seismic effects held a meetinq to 
plan future activities . The standardization qroup continued preparation 
of a qlossary of borinq machines, which will be followed by a qlossary of 
traditional methods of drillinq and blastinq . The research workinq qroup 
presented a preliminary report on shield tunnels, which included the re­
port of an extensive investiqation and collection of data by Don u. Deere 
of the United States. The contractual sharinq of risks qroup distributed 
its recently published report {reproduced as Appendix F) . The qroup con­
tinued preparation of additional recommendations concerning variations 
in price, types of contract, and disputes. The qroup on subsurface plan­

ninq considered planninq procedures, human reactions underqround, and 
enerqy savings. The qroup invited member countries to report on projects 
in their countries, with particular emphasis on enerqy conservation, pub­
lic services, and storaqe and housing . The group studying works in prog­
ress continued preparation of a cataloq, which is planned for distribu­

tion in 1980. The qroup on maintenance and repair of underqround struc­
tures prepared a questionnaire and proqram to deal with such special dif­
ficulties as lonq-term settlements, water leakaqe, and freezinq. The group 

on structural desiqn models for tunnelinq was preparinq a comparative 

study of support desiqn 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 rectanqular 
cross section. {A more detailed account of each workinq qroup•s activi­
ties is contained in Appendix D.) 

Durinq the 1980 meeting in Brussels, each of the nine workinq groups 
met twice and reported its activities to the General Assembly . The seis­

mic workinq group had collated information on earthquake damaqe and was 
planning to prepare a biblioqraphy. The standardization group had com­
pleted the glossary on borinq machines and continued work on one concern­
inq drilling and blasting. The research working group's report on shield 
tunnelinq was expected to be ready for publication at the end of the year; 
a new report on tunnel boring machines was in the discussion staqe. The 
qroup 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 planninq group had discussed papers 
received from six member countries and was comparinq planning techniques . 
The qroup cataloginq works in progress had received lists from several 
countries and was preparinq a document for publication by the end of the 
year. The safety-in-work group submitted a document for publication and 
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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. ) 
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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" 
• "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 Hobili ty 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. 
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Appendix A 

MEMBERSHIP� 1979--1980 
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 
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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 
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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 
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JULY 1, 1980�JUNE 30, 1981 

American Institute of Hining, 

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. McCusk er 
Consultant 
San Francisco, California 

Winfield o. Salter 
Parsons, Brinck erhoff, Quade 

& Douglas 
Atlanta, Georgia 

Government 

William D. Alexander 
(formerly Metropolitan Atlanta 

Rapid Transit Authority) 
Pawley's Island, South Carolina 
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JULY 1, 1979--JUNE 30, 1 980 

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 
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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 
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JULY 1, 1979--JUNE 30, 1980 

Raymond E. Levitt 
Department of Civil Enqineerinq 
Massachusetts Institute of Technoloqy 
Cambridqe, Massachusetts 

Thomas J. 0' Neil 
Department of Mininq and Geoloqical 

Enqineerinq 
University of Arizona 
Tucson, Arizona 

International Tunnelling Association 

Member, Bxecuti ve Council 

Jack K. Lemley 
Morrison-Knudsen Company 
Boise, Idaho 

Animateur, WOrking Group on Seislldc 

Effects on Underground Structures 

William w. Hakala 
Earthquake-Hazards Mitiqation 
National Science Foundation 
Washinqton, D. C. 

Animateur, WOrking Group on 

Subsurface Planning 

Michael B. Barker 
Department of Practice and Desiqn 
American Institute of Architects 
Washinqton, D. C. 

Member, Auditing CollllDi ttee 

William N. Lucke 
Consultant 
Annapolis, Maryland 

Liaison Representatives 

Building Research Advisory Board 

John P. Gnaedinqer 
Soil Testinq Services, Inc. 
Northbrook, Illinois 

Transportation Research Board 

John w. Guinnee 
National Academy of Sciences 
Washinqton, D. C. 
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JULY 1, 1980�JUNE 30, 1981 

Thomas J. 0' Neil 
Department of Minin9 and Geoloqical 

Enqineerinq 
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 0. Salter 
Parsons, Brinckerhoff, Quade 

& Douqlas 
Atlanta, Georqia 

Animateur, WOrking Group on Seislldc 

Effects on Underground Structures 

William w. Hakala 
Division of Ocean Drillinq Proqrams 
National Science Foundation 
Washinqton, D. C. 

Animateur, WOrking Group on 

Subsurface Planning 

Michael B. Barker 
Department of Practice and Desiqn 
American Institute of Architects 
Washinqton, D. C. 

Liaison Representatives 

Building Research Advisory Board 

( to be appointed) 

Transportation Research Board 

John W. Guinnee 
National Academy of Sciences 
Washinqton, D. C. 
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Staff 

Robert L. Banqert, Executive Secretary 

u.s. National Committee on Tunnelinq Technology 
National Academy of Sciences 
Washinqton, D. C. 

Susan v. Heisler, Assistant Executive Secretary 

U. S. National Committee on Tunnelinq Technology 

Virqinia M. Lyman, Admdnistrative Assistant 

U. S. National Committee on Tunnelinq Technology 
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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 
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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 
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SUBCOMMITTEE ON DESIGN CONSIDERATIONS 

Drupad B. Desai, Chairman 
Daniel, Mann, Johnson 6i Mendenhall 
Baltimore, Maryland 

Tor L .  Brekke 
Department of Civil Enqineerinq 
University of California 
Berkeley, california 

William W. Hakala 
Division of Ocean Drillinq Proqrams 
National Science Foundation 
Washinqton, 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 
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SUBCOMMITTEE ON EDUCATION AND TRAINING 

Fred H. Kulhawy, Chairman 
School of Civil and Environmental Engi�eering 
Cornell University 
Ithaca, New York 

Joginder s. Bhore 
Consultant 
Ashland, Massachusetts 

Z. 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 
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SUBCOMMITTEE ON GEOLOGIC SITE INVESTIGATION 

Eugene B. Waggoner, Cha1rman 
Consultant 
San Jose, California 

Don u. Deere 
Consultant 
Gainesville, Florida 

Richard Hamburger 
Consultant 
Germantown, Maryland 

Howard J. Handewi th 
Consultant 
Seattle, Washington 

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

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

Daniel F. Mey er 
Morrison-Knudsen, Kenny, Paschen, S&M 
Argo, Illinois 
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Walter H. Paterson 
Consulting Engineer 
Toronto I 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 
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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 
Chicaqo, Illinois 

G. Wayne Clouqh 
Department of Civil Enqineerinq 
Stanford University 
Stanford, California 

Donald J. Duck 
Construction Manaqement Office 
Harza Enqineerinq Company 
Chicaqo, Illinois 

Howard J. Handewi th 
Consultant 
Seattle, Washinqton 

Thomas J. o • Neil 
Department of Mininq and Geological Enqineerinq 
University of Arizona 
Tucson, Arizona 

Georqe L. Wilhelm 
Exxon Minerals Company 
New York, New York 
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AD HOC WORKING GROUP ON TUNNEL DETECTION 
--- . 

William G. McMillan, Cba1.rman 
McMillan Science Incorporated 
Los Anqeles, Califomia 

Donald W. Bauder 
Sandia Laboratories 
Albuquerque, New Mexico 

Emest F. Blase 
U. S. Department of Enerqy 
Washinqton, D. C. 

Roy G. Brereton 
Jet Propulsion Laboratory 
Pasadena, Califomia 

Georqe B. Clark 
Colorado School of Mines 
Golden, Colorado 

Joseph L. Condon 
u. s. Bureau of Mines 
Denver, Colorado 

Norman A. Dixon 
Army Corps of Enqineers 
Washinqton, D. C. 

Ira Dyer 
Massachusetts Institute of Technoloqy 
Cambridqe, Massachusetts 
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Euqene L. Foster 
Underqround Technoloqy Development Corp. 
Alexandria, Virqinia 

Anthony F. Ganqi 
Texas A&M University 
Colleqe Station, Texas 

John G. Hoffman 
Naval Ocean Systems Center 
San Dieqo, California 

Don A. Linqer 
Federal Hiqhway Administration 
Washinqton, D.C. 

Gene Strull 
Westinqhouse Electric Corporation 
Baltimore, Maryland 

Lloyd B. Underwood 
Army Corps of Enqineers 
Washinqton, D. C. 

Sheldon P. Wimpfen 
u. s. Bureau of Mines 
Washinqton, D. C. 

Chanqshenq Wu 
Westem Geophysical Company of America 
Houston, Texas 
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Appendix B 

NATIONAL RESEARCH COUNCIL 
ASSEMBLY OF ENGINEERING 

1101 Conetltoatlon Awn,.. W•ehlnaton. D.C. »111 

EIGHTH AN�IJAL MF.ETI�r, 

U.S. NATIONAL Cl)tf1ITTF.E 0� TlN�F.LING TF.CHt�OlnGY 

ATTENDEES 

COMMITTEE AND 
SUBC�4MITTEE MEMBERS: 

Michae l B .  Barker 
Joginder s. Bhore 
G. Wayne Clough 
Edward J .  Cording 
Edward Cross 

JU�E 15-16, 1979 
ATLA�TA, GEORGIA 

Record of the Meetin� 

Tor L. Brekke , Chai� 1978-1979 
David G .  Hammond, Vice Chai� 1978-1979 
J .  Donovan Jacobs , Immediate Past Chai� 1978-1979 

Phi l l ip R .  McOl lough 
Norman A. Nade l 
Paula J .  Omansky 
Solomon Ribakoff 
Samuel Taradash 

Don U. Deere , GSA RepNsentative 
EuRene L. Foster 

Eugene B. Waggoner , ASCE RepNsentative 
Frank T .  Wheby 

Fred H. Kulhawy 
Denni s  J .  Lache l 
Thomas A. Lang 
Jack K. Lemley 
Raymond E. Levitt 

Homer B .  Wi l l i s  
She ldon P .  Wimpfen 
Chris F .  Woods , AGC Repzoesentative 
Victor L .  Wright , AEG Representative 
George B .  C l ark 

Don A. Linger , ICET Re�esentative 
Terence G .  McCusker 

EX OFFICIO MEMBER: 

GUESTS: 

SfAFF: 

Wi l l iam N .  Lucke , Senio.r Vice �sident6 
Intezonational Tunnelling Association 

Howard J. Handewith, The Robbins Compan� 

Robert L .  Bangert , E:t:eoutive Seczoetary 
Susan V .  Hei s l er ,  Assistant E:r:eoutive Seczoetazoy 
Virginia M .  Lyman, Aaministzoative Assistant 

(Attendance �f certain officers , committee members , and staff, were on a part-ti.e 
basis because of concurrent Internat ional Tunne l l ing As sociation (ITA) activities.) 
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Tor L .  Brekke , Chairman , cal led the meeting to order at 8:30 a . m .  He wel­
comed al l part icipants ,  and stated that he would be absent from a part of the 
committee meet ing , because of concurrent act ivities of the Fifth Annual Meeting 
of the ITA ,  which was being sponsored by the c�ittee . Al l attendees  were then 
introduced . 

The draft agenda, Enc losure 1, was adopted with one added item, consideration 
of a poss ible change in the committee ' s  name , a subj ect raised by the Assembly of 
Engineering . 

Potential Sources of Bias 

Robert L .  Bangert , Execut ive Secretary, informed the members that every com­
mittee within the NAS-NAE-NRC is required.to review annual ly the status of members 
with regard to potent ial  sources of bias . He then read the l etter from Dr. Handler , 
President of the NAS , which i s  printed on the reverse of each bias form and expl ains 
relevant Academy policies and procedures . The members were asked to noti fy�he Secre­
tariat of any changes to  the informat ion 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  act ivit ies 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 cont ract ing agency, and the other agencies  from whi ch funds 
had been requested . 

Mr . Bangert made spec ia l ment ion of the contribut ions received from industrial 
organi z at ions at the request of Jack K. Leml ey. These contributions , total l ing approxi­
mately $5,000, were to be used for the ITA meeting . Al l firms contribut ing funds had 
been thanked by l etter . A l i st of contributing corporat ions i s  attached as Enclosure 2 .  

PLANS FOR ITA MEETING 

Dr . Brekke then turned the d i s cus sion to the ITA mee t ing ,  to be he l d  on Saturday 
and Sunday,  June 16 and 17. The official  U . S .  De legat i on ,  Dr . Brekke , vot ing del egat e ,  
and Mr . Hammond , alternate de legate , were named . Other U . S .  part i cipant s inc lude 
Wi l l iam N .  Lucke , Vice President , ITA; Michae l Barker,  Work ing Group on Subsurface 
Planning; Don U .  Deere and Terence G .  McCusker , Work ing Group on Re search ; Wi l l iam W. 
Haka l a ,  named animateur of new Working Group on Sei smic Effe ct s  on Underground Structures ; 
J .K. Lemley and W . O .  Salter , Working Group on Cont ractual Sharing of Ri sk . Several 
other U . S .  persons , both committee members and nonmembers , were expected to attend . 
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Other act ivit ies discussed in connect ion with the ITA meeting included : 

o a report of the most recent meet ing of the ITA Executive Committee by 
Wi lliam N .  Luck e .  

o a discus s i on of post-RETC ITA fie ld  trips to  Balt imore , Chicago , and. 
Wasnington and a spec ial  Japanese fi eld  trip inc luding,  in addition to 
those cit ies , San Franci sco , New York , Bureau of Reclamation faci l itie s and 
proj ect s ,  and the lle lms Pumped Storage Proj ect by Robert L .  Bangert . 

The d i scussion of the ITA meet ing conc luded with an expre ssion by the chai rman , 
on behalf of the committ ee , t o  the staff--particularly Mrs .  Hei s l er and Mrs . Lyman-­
for their exce l lent preparat i on for the ITA meet ing . 

Plans for Activities during RETC 

A discus s ion of two break fast meet ings during the RETC was next on the agenda . 
Dr. Brekke di scus sed a coordinat ion meet ing to  be hel d on June 18, at which coordina­
t ion among the several organi zat i ons interested in tunneling and underground con struc­
t i on would be discussed . Pl ans for bri efing RETC part ic i»ant s in the act ivit ies  of 
the various organi zat ion s at a break fast meeting on June 19 were a l s o  to  be di scussed . 
The organi zations involved are : 

o ASCE Committ ee on Tunnel ing and Underground Construct ion 
o American Underground-Space As soc iat i on 
o Internat ional Tunne l l ing Assoc i at ion (June 19 onl y) 
o Rapid Excavat ion and Tunnel ing Conference 
o Transportat ion Research Board Committee on Design and Construct ion of 

Underground Transportat ion Structure s 
o Underground Technology Re search Counc i l  (ASCE and AIME) 
o u.s. Nat ional Committee for Rock Mechanics  
o U . S .  Nat i onal Commi ttee on Tunne ling Technol ogy 

The maj or point of coordinat ion t o  be discus sed were planned meetings in 1981 
of AUA and RETC that appear to confl ict . 

TASK ASSIGNMENTS FOR SUBCOMMITTEE S  

Dr . Brekke briefly discussed the subcommittee meet ings scheduled for the after­
noon . He charged each subcommittee to  di scuss what new act ivit ies it shoul d recommend , 
and what current act ivities  i t  should cont inue . The meet ing then was adj ourned for 
lunch . Foll owing lunch , and for the durat ion of the aft ernoon , subcommittees on con­
tract ing pract ices , educat i on and training , site invest i gat ion ,  research needs , and 
demand forecast ing met . 

PRESENTATION OF CE RTIFICATE S AND CHANGE OF OFFICERS 

Dr . Brekke presented cert ificates  to ret iring members J .  Donovan Jacobs , Phil l ip 
R.  McOllough ,. Vincent J .  Murphy, Eugene L .  Fost er , Thomas A.  Lang , George B .  C l ark , 
and Michae l B .  Barker at the committee dinner on the evening of June 15. Mr . Hammon d  
then presented a cert i ficate o f  appreciation to  Dr. Brekke for hi s service a s  committee 
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chairman . Dr .  Brekke responded by thanking al l the committee members for their 
support during his t erm of office .  He congratul ated Mr .  Hammond on hi s assumpt ion 
of the chairman ' s  dut ies and pledged his  support for the new chairman . Mr. Hammond 
thanked Dr. Brekke and stat ed that he was looking forward to another successful year 
of committee act ivity.  He congratul ated Mr . Nadel , the incoming Vice Chairman . 

SU BCOMMITTEE REPORTS 

The committee reconvened at 8 : 00 a . m .  June 1 6 ,  and report s by subcommi ttee chair­
men were the first order of business . 

Subcommittee on Contract ing Pract i ce s  
Norman A.  Nade l reported o n  the subcommittee ' s  di scussions . First , h e  announced 

that because of his assumpt ion of dut ies  as Vice Chairman and the consequent need t o  
use hi s t ime for al l committ ee act ivi t i es that he had e lect ed to  turn over hi s sub­
c ommittee dut ies  and his membership on the ITA Working Group on Contractual Sharing 
of Ri sk to Winfi e l d  0 .  Salter . 

The subcommittee ' s  di scus sions inc luded both the impl ement at ion of previous 
c ommitt ee report s and new init iat ive s .  I n  the former category , it was dec i ded to 
review the implement at ion of 3 report s :  

o BetteP Cont�cting foP UndergPound Construction (1974) 
o Recommended ProceduPes foP Sett lemen t of vndePgPound Construction Disputes (1977) 
o BetteP Management of Majop vndePgPound Construction Projects ( 1 9 78) 

After thi s review , the subcommittee foresaw the pos s ibil ity of further recommendat i ons . 

The new in it iat ive discus sed was t o  study the cont ractual arrangements  between 
owners and engineers (designers) with the goal of recommending means of promot ing 
design innovat ions that wi l l  reduce cost s and speed construct ion without detracting 
from ut i l ity or safety . 

Addit ional l y ,  the subcommittee wi l l  fac i l itate u.s. part ic ipat ion i n  the act ivities 
of the ITA Working Group on Contra ctual Shar ing of Risk . 

The subcommitt ee ' s  proposed act ivities  were approved by the committee . 

Subcommittee on Educat ion and Traini ng 
Profe s sor Cording reported on two act ivities under way during the past year : 

o student employment - intern program 
o st atus of the sl ide set for educ at ion purposes . 

He then d i scus sed the act ivit ies planned for the coming year : 

o di stribut ion of educat ional material  
o updat ing of the annot ated reading l i st 
o further considerat ion of an exchange program (depending on sponsor int erest ) 

The committee approved the p lanned act ivit ies  out l i ned by Professor Cording . 
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Subcommittee on Site Invest igat ion 
Eugene B .  Waggoner report ed that the subcommitt ee had conc luded that an inves­

t i gat i on of case studies--both suc cessfu l  and less-than-successful ones--is needed. 
The first step would  be devel opment of a format and a plan for the study, t o  be 
fol l owed by a proposal to potent ial  sponsoring agencies . These mi ght inc lude the 
Department of Transport ati on (part icularly  the Federal Highway Admini st rat ion) and 
the U . S .  Geological  Survey . 

The committee approved the subcommittee ' s  recommended program . 

Subcommit t ee on Re search Needs 
Terence McCusker reported the subcommittee ' s  progress  and it s planned new work . 

The que st ion of des i gn  of l arge cavit ies  had been cons i dered by the subcommittee , 
and a conc l us i on was reached that spe c i ficat ions should re flect the design process , 
as  in the case of the second bore of the Ei senhower tunnel . 

Support des ign was considered , and the subc ommittee conc luded that current inves­
t igat ions do not cover the subj ect and that further research is required . 

' 

Case hi st ory format s  were al so d i s cussed , and i t  was conc luded that a one-page 
summary, supp l ement ed by a det ai led long form cont aining addit ional factual infor­
mat ion (as opposed t o  opinion) . The subcommitt ee p lans t o  deve l op proposed form and 
try and c i rcul at e  for revi ew . A workshop may be proposed to define the forms and 
make recommendat ion s  for i t s  adopt ion .  

The commit t ee approved the subcommittee ' s p l an of act i on .  

Subcommitt ee on Demand Forecast ing 
Dr . Foster rec ount ed the d i fficult  t ime the subcommittee had experienced in 

att empt ing t o  get government support for preparing a forecast of the demand for 
underground const ruct ion . He described 3 proposals  that had been prepared ,  none of 
which had been accepted for funding by  the Nat ional Sc ience Foundat ion .  

Dr . Foster indicat ed that the subcommi tt ee would b e  attempt ing a new approach 
to the prob l em that would not rel y  on federal funding and that he would report the 
plan t o  the Execut ive Commit t ee at i t s  fal l meet ing . 

The commit t ee encourage the subcommittee in it s e ffort s and con firmed the need 
for a va l id forecast of underground con struct ion .  

ASS I STAN CE TO FED E RAL AG EUC I E S  

Mr. Hammond d i scussed how the commit tee can as s i st federal agenci es , e spec ial ly 
in coordinat ion o f  t heir  act ivi t i e s  now that the Interagency Committee on Excavat ion 
Technol ogy ( ICET) no l onger exi st s .  He sta�ed that there woul d be a meet ing with 
federal agency represent at ives aft er lunch to di scus s subj ect s of common interest . 
Al so ,  he said that he pl anned t o  invite  federal agency representatives to meet with 
the Execut iv� Committee in Washingt on in the aut umn .  
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1980 ftE ET ING 

A round t ab l e  d i scus s i on of the dat e and locat i on  for the 1980 meeting was 
the next order of bus ines s .  Proposed l ocat ions inc luded Chi cago and San Francisco·, 
where urban �nderground proj ect s might be visited ,  and Utah , where a Bureau of 
Rec l amat i on PrOj ect could be seen . There was no con sensus , and the committee dele­
gat ed t o  the  Execut ive Committee the task of determining the best location and date . 

CCM1ITTEE NAME 

Mr .  Hammond st art ed the d iscuss i on by informing the committ ee that the Assemb ly 
of Engineering , at it s March 1979 meet ing ,  had not ed that the committee ' s  work did 
not appear to concent rate on the t echnology of tunne l ing , and therefore that the 
committee might wi sh to consider a name change .  Considerab l e  discus s i on on the pro ' s 
and con ' s  of a change fol lowed , and several sugge st ed names were put forth . The 
c ommittee was not c onvinced by t he di scussion whether a change was warranted , and i f  
one was , what a better name mi ght be . 

Because no c l ear dec i s i on appeared feasibl e ,  Mr .  Hammond requested members to 
g ive further thought to  the subj ect and write  or cal l further sugge st ions t o  the 
Execut ive Secret ary so that the matt er could be considered once again by the Execut ive 
Committ ee . 

(The resolut ion of the quest i on ,  i . e . , to  retain the present name , i s  contained 
in the exchange of l ett ers between Mr . Hammond and H. Guyford Stever , Chairman of 
the Assembly  of Engineering , copies att ached . (Enc l osure 3 ) . 

D I SCU SS I ONS W ITH REPRESENTAT I V E S  OF FE DE RAL SPONSOR AGENC I E S  

The afternoon session was a d i scus sion with several federal sponsoring agencies , 
inc luding : 

Don c .  Banks ,  Army Corps of Engineering 
G i lbert L .  But l er ,  UMTA 
Mi lon E ssog l u ,  Navy 
Wi l l i am W .  Haka l a ,  Nat ional Sc ience FO\mdat ion 
Don A .  Linger , FHWA 
Donald G. Rogich ,  Bureau of  Mines 

The d i scussion was rather wide-ranging , with each agency representat ive dis­
cuss ing hi s agency ' s  program . In turn , the committee peop l e  di scussed the committee 
and subcommitt ee act ivities  that mi ght be he lpful to  the agencies . Ways in which 
the committ ee could promote coordinat ion among the agenci es were emphasi zed . 

Several  agenc ies furn i shed program mat erial , whi ch i s  retained in the Secretariat . 

It was decided that a fo l l ow-up di scussion would  be held in Washington with the 
federa l  agencies  to be represented by the program managers and the committee to be 
represent ed by the Execut ive Committee . 

ADJOURNMENT 

The meet ing adj ourned at 4 : 30 p . m .  and several committee members remained in 
At l ant a for subsequent ITA and RETC act ivit ies . 
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J\D'le 14 

U . S .  NATIONAL aMII'M'EE 
ON 

TUNNELING TECtfiOLOGY 

1 979 Annual Meeting 
June 1 5- 16 , 1979 

DRAFT AGENDA 

Enclosure 1 

3 : 30 p . m. - 1 0 : 00 p . m. In formal Social Get -toge ther, Committee and Subcomadttee 
•embers and l adies .  (Please check at commi ttee o ffi ce ,  APom 452 , on arrival 
for information on l ocati on . )  

J\D'le I S  

8 : 00 a . m. - 12 : 00 noon , Crystal  Bal l room E 

Call  to Order 
In troductory Remarks 
In troduction of New Members 

Approval of Draft Agen da 

Status Report -Admin i strati on an d  Finances 

Potential  Source s of Bias 

Plans for ITA Meeting 

Offi c i al De l egat ion 
Nominat ion s  
Working  Groups 
Schedule  of ITA Business Activities  
Schedule o f  ITA Soc i a l  Activi ties  
Report of ITA Execut ive ColD'lci l  
Fie l d  Trips 

Plan s  for Act ivi ties during RETC 
Break fast Meet ing of Offi cers o f  Un dergro\D'ld 
Organ i zation s  - J\D'le 1 8  (di scuss AUA ' s  1981 

mee ting and act ion s re lated thereto) 
Breakfast Mee t in g  for RETC Parti cipant s-J\D'le 19 

Task Ass ignmen t s  for Subcommittees 
(wi th emphasi s on future p lans) 

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

SUbcommi ttee Meetings : 
Con tracting Practice s ,  Crystal Bal lroom A 
Educat ion and Training,  Crysta l  Ba l l room B 
Si te Investigat ion , Crystal Bal l room C 
Re search Needs , Crystal Ba l l room F 
Demand Forecast ing,  Crystal Bal l room G 
Executive Committee/ ITA Organi zing Commi ttee , Room 452 
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Tor L. Brekke 

Tor L .  Brekke 

Robert L .  Bangert 

Robert L. Bangert 

Tor L. Brekke , et al 

Susan V. Hei sl er 
Susan V.  He i sler 
Wi l l i am  N .  Lucke 
Robert L .  Bangert 

Tor L. Brekke 

Tor L .  Brekke 

Noraan A. Nade 1 
Edward J .  Cording 
Eugene B.  Waggoner 
Teren ce McCusker 
Eugene L. Foster 
Tor L .  Brekke 
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Draft Agen da - (cont ' d. )  

June 15  - Continued 

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

Commi t tee Dinner - co .. ittee members , subcommittee members , l adi e s ,  
in vi ted  guests 

Jme 1 6  

8 : 00 a . m. - 1 2 : 00 noon , Crysta l Bal lroom E 

Subcommittee Report s  

Future Proj ect s 
Ass i stance to Federal Agencies  
1980 Meet ing : Locat ion and Date 

Presentat i on o f  Cert i fi cates  
In sta l lat ion o f  New Officers 

1 : 30 p. m .  - 5 : 00 p . m . , Crystal Ba l l room E 

Di s cussions  with repre sentatives o f  federal spon sor 
agen cie s ,  inc l uding report of current and re cent 
activi t ies , federal programs , planned future committ ee 
act ivit ies 
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N .  Nadel  
E .  Cording 
E .  Waggoner 
T.  McCusker 
E .  Foster 

Tor L. Brekke 
Davi d G. Hammond 
et al 

Tor L. Brekke 
David G .  Hammon d 

Committee members , 
Federal Agen cy 
Respresentat ive s  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 6 2 9
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Enc l osure 2 

CONTRI BUTORS TO FUND FOR SPEC IAL ACT IV ITJES 

OF THE F IFTJ:I ANNUAL MEETING ,  INTERNATIONAL TIJNNELLING ASSOCIATION 

Al Johns0n Construct ion Company 

Jack J .  Burke 

Danie l , Mann , Johnson & Mendenhal l  

E . I .  DuPont De Nemours & Company 

Gardner-Denver Company 

Gordon H. Bal l ,  Inc . 

S . J .  Groves & Sons Company 

Grow Tunn e l ing Company 

Guy F .  Atkinson Company 

Ingerso l l -Rand Company 

MacLean-Grove and Company , Inc . 

Morrison -Knudsen Company 

S&M Const ructors , Inc . 

The Robbin s  Company 
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N AT I O N A L  R E S E A R C H  C O U N C I L  
A S S E M B L Y  O F  E N G I N E E R I N G  

Dll COIItUitltioll A....,• W•th ........ , D.C . .. II 

Enc losure 3 

U . S .  N A T I ON A L  C ON N I T T E E  ON TUNNELING TECHNOLOGY C•I IIHUl 

Dr .  H .  Guyford Stever 
Chairman , As sembl y  of Engineering 
National Research Counci l  
2101 Const itut ion Avenue 
lashington , D. C. 204 1 R  

Dear Guy :  

December 1 4 , 1 9 79 

After the meeting of the Assemb l y  of Engineering on March 14  and 1 5 ,  1 979 , 
Mr .  Naft a l in wrote to the committee ' s  Execut ive Secretary, Mr .  Bangert , tran smitt in g  
severa l comments made b y  Assembly members . My purpose in writ inR you today i s  to 
respond to one of the comment s ,  i . e. "Perha*s the committee neetis a new name reflecting 
the scope of it s act ivit ies . "  Apparent l y  t is coment stemed from a quest ion as to 
whether some of the committee ' s  studies were strict l y  "technology . "  

I had already planned , as a result o f  hearing that comment at the Assembly meet­
ing , to d i scuss the suggest ion with the USNC/TT Execut ive Committee at its  meeting 
on Apri l 27.  Our di scussions were inconc lusive at that meeting as to whether the con ­
notat ion of our name was too narrow with regard to our proper scope of activities . It 
was dec ided to further consider the advantages and di sadvantaRes of a name change at 
the ful l committee meet ing in June . We did so , and in the l imited t ime avai l ab l e ,  dis­
cussed more ful l y  the potent ia l benefits of a change , and possib l e  committee name s .  
Again , we reached no final conc lusion because of the concern o f  most members that the 
primary benefit of a more de script ive name , (that i s  broader than "technology'') coul d 
be offset by the possible confusion among a rather wide group of interested people , 
both in the United St ates and abroad , who re l ate to the present name ,  e . g. ,  Internat ional 
Tunnel l ing As soc iat ion . 

Inci dent a l l y ,  the ITA i s  going through the same se l f-quest ioning as to whether to 
broaden the name of that as sociat ion . At its l ast meet ing , the quest ion was shelved 
due to the general consen sus that a chan ge ,  at l east at thi s  time , was not desirable. 

The committ ee decided to give the matter further thouRht , part i cul arl y with regard 
to names suggested . I therefore asked members to send in addit ional comments , and sev­
eral did. The Execut ive Committee met again on November 16 and consi dered addi t ional 
ca..ent s received from commi ttee members since the June meeting. We then decided that 
because the committee ' s  name i s  we l l -known , its  act ivit ies  general l y  wel l -understood , 
and no signi ficant l y  better name had been suggested , the committee shoul d retain it s 
present name. Because of the thouRht ful consideration given to thi s matter , I am con­
fident that t�e dec i sion is  the proper one . 

cy: M .  Naftal in , � Bangert 
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Sincerely,  

18� 
David G .  Hammond 
Chairman 

ne N•tio ... l R.tnrd• Co•ncil ,. ''" ,rindp•l o,er•""' .,,,.� of the N•tfo ... r Ae��i•mr of Sdenc11 •"" '"' N•fio,..r Ac•"""r of Enalrtffrina 
to Nrw pwrrtmtrtf •"" other or,.nlutiotu 
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N AT I O N A L  R E S E A R C H  C O U N C I L  
A S S E M B L Y O F  E N G I N E E R I N G  

JJIJ C011tllhltlon AYiftM Watlll .. t.\, D.C. IDGI 

OFFICE OF THE CHAIRMAN J02/Jit aao 

Dr . Dav id G.  Hammond 
Cha irman 
U . S . Na tiona l Commi t tee on 

Tunnel ing Technology 
JH 703 

Dear Dav e :  

Janua ry 1 4 ,  1 980 

Your no te concerning the thinking of the USNC/TT 
tha t i ts name should rema in the same seems mo s t  per­
sua s ive to me . Thanks for your though t ful  response . 

c c :  R. Ba ngert 
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Sincerel y ,  

/ 
, ... _ ,  

_ _  
,. .-t,·� 

/· - ..:.  ·, 
H.  · cuyford S tever 

Th� N11tion11l R.�ua rch Council i•  the! principal op�ratina aaencN of the Na lion11l AcaitrnN of Sciencfl ani th� N11tion11l Ac11i1rnN of Enairit�rina 
to Jfr'f1f JOVtrnrn�nt 11ni other OrJan izllfiont 
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Appendi x C 

N AT I O N A L  R E S E A R C H  C O U N C I L  
A S S E M B L Y  O F  E N C I N E E R I N C  

N I NTH ANNUAL MEETING 

U . S .  NATI ONAL COMMITTEE ON TUNNEL I NG TECHNOLOGY 

A'I"t'ENDEES 

CO*ITI'E E  AN D  
SUBCOMMITI'EE ME�IBERS : 

Joginder s .  Bhore 
G. Wayne C l ough 
Edward J .  Cord in g ,  Chairman, 

MAY 8-1 0 ,  1980 
ALBUQUE RQUE , NEW MEX I CO 

Record of the Meet i ng 

David G .  Hammond , Chairman 
Norman A. Nadel , Vice Chairman 

Don A. Linger , I�T Rep�sentative 
Terence G .  McCusker , Chairman, 

Subcommittee on Education & Training 
Edward Cro s s  

Subcommi ttee on Research Needs 
Thomas J .  Moran 
Thomas J .  O ' Ne i l  

Drupad B .  De s ai Wal t er H. Pat erson 
Donald J .  Duck So lomon Ribakoff 
Eugene L .  Foster , Cocr�i�an. 

Subcommittee on Demand Forecasting 
Wi l l iam W. Hakal a ,  Animateur, 

Winfiel d 0 .  Sa l t er ,  Chairman, 
Subcommi ttee on Contracting & 
Management �ctices 

ITA Working Group on Seismic Effects 
Ri chard Hamburger 

Wi l l iam C. Shepherd 
Erl and A. Ti l lman 

Del on  Hampton 
Howard J. Handewith 
Fred H. Kulhawy 
Kenneth G .  Kn i ght 
Denni s  J. Lache l 
Raymond E .  Lev i t t  

GUEST : 

STAFF :  

Eugene B .  Waggoner , ASCE RepNsentative & 
Chairman, Subcommittee on Sits Investigatio1 

Shel don P .  Wimpfen , Cochairman, 
Subcommittee on Demand Forecasting 

Victor L .  Wri ght , AEG RepNsentative 

Heney J .  Jacoby , Chairman, ASCE Committee on 2'1DzneZing 
& underground Construction, & Steering Committss, 
Construction Risks & Liability Sharing Confersnos 

Robert L .  Bangert , Ezecutive Secretary 
Susan V .  He i s l er ,  Assistant Ezecutive Secretary 
Virgin i a  M. Lyman , Administrative Assistant 
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n. H.,..., Ruurclt Courrdl ,. tit• ,rirrc;,.l o,-tirrJ •a•rrcr of tit• Natlorral Aca.r...., of SciMC•• """ th NaHorral Aca.r...., of ERJI....ntll 
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During the afternoon of May 8 ,  the Subcommittees met in individual sessions 
to review the status of the ir activities and di scuss pl ans for continuing and new 
activities . On May 9 the general ses s ion convened , during which the Subco.aittee ' s  
program recommendations were presented and other items o f  domestic and international 
busines s were considered by the Committee . A field trip was conducted on May 1 0  to 
a test chamb�� on the site of a pumped storage , hydroel ectric power pl ant pl anned by 
the Publ ic Service Company of New Mexico , and to the Jackpi l e  open pit uraniua �ne 
operated by Anaconda Copper Company .  

GENERAL SESS I ON 

The Chairman , David G .  Hammond , opened the meeting at 8 : 40 a .m. , wel co•ing the 
participant s  and describin g how the meeting would be conducted . 

Mr . Hammond reported that the ques t ion of a change in the Committ ee ' s  naae 
(which had been suggest ed by the As sembly  of Engineering and di scussed at the Com­
mittee ' s  1 979 annual meeting in At l anta) had been resolved succes sful l y--i . e . , no 
change wi l l  be made . 

Poten ti al  So urces o f  B i as 

Robert L . Bangert , Execut ive Secretary , informed the members that every committee 
within the NAS-NAE-NRC i s  required to review annua l l y  the status of members with re­
gard to potent ial source s of bias . He then read the l etter from Dr.  Hand ler, Presi­

dent of the NAS , that is printed on the reverse of each bias form and expl ains rele­
vant Academy po l i cies and procedures .  The members were a sked to not ify the Secre­
tariat of any changes to the informat ion in the form submitted at the time of their 
appointment to membership . 

Appo i n tments to the Commi ttee 

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- 8 1  Edward J .  Cording 

Industry 

Government 

G.  St anl ey Bates 
. .  

Wi l l iam D .  Alexander 
Gordon E .  Bunker 
Gilbert L. Butl er 

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

Reports o f  the S ubcommi ttees 

Subcorrrni.ttee on Contzoacting and Management Pztactices 

Winfiel� 0 .  Sal ter,  Chairman , stated that the Subcommittee was mandated to pur­
sue the fol lowing tasks : 
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Task A Review impl ementation of the recomaendations of three , previously 
pub l i shed reports (Bette:r Cont:ractirzg fo:r Untls:rg:round Conatruotion. 
ReoOI'I'Iflendsd P:rooedu:res fo:r Settlement of Unde:rg:round Conatruotion 
Disputes. and Better Management of Majo:r Untls:rground Conatruotion 
P:rojeota) . 

Task B Facil itate parti cipation in the ITA Working Group on Contractual 
Sharing of Risks 

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

To accompl i sh Task A the Subcommi ttee pl ans to invent9ry what has been 
done by various groups to imp lement the recommendations of the reports . 11lis wil l  
involve identi fying people  whose offices have control over implementation . After 
determining what has been done and how effective it has been , the Subcomaittee wil l 
decide what el se needs to be done . Th i s  may invo lve another mail  survey and publ i­
cizing reports at professional meetings , as  wel l as  additional presentations . -

To accomp l i sh Task B the Subcommittee plans to draft position papers on 
subj ects such as ground support , award of contracts , mobil ization payments ,  con­
tract variation in price , type of contract , and di sputes .  (The last three are in 
earl y  draft stage . )  The draft s wi l l  be circul ated for Subcommittee review before 
forwarding to the An imateur of the ITA Working Group . 

With respect to Task C ,  it  has been assumed that contracts can inhibit or pre­
vent design innovati on .  Other adverse influences inc lude (a) suits  for damanges 
from the publ ic sector , (b) organizational arrangement within which the designer 
must work , (c)  competitive award to low bidder with l itt le  or no prequal ification , 
(d) difficul ty in obtaining sufficient professional l iabi l ity insurance ,  and (e) 
budgetary constraint s .  The Subcommittee wi l l  l ook at typical contractual provisions 
that bear on thi s .  

In the ensuing discus s ion 

• Mr .  Jacoby s tated that ASCE hoped to impl ement the recommendations of 
the Conference on Ri sks and Liab i l i t ies and· perhaps woul d  l ike to do a part of that 
in conjunct ion with the USNC/TT . The � :ommendat ions of the Conference are to be 
pub l i shed separately in summary form . 

• Mr . Hammond noted that a fol l ow-on conference (schedul ed for March 1 981)  
wi l l consider the rel ationship of specifications  and inspect ions to risks and 
l iabi l ities . 

• Mr .  Lache l indicated that the USNC/TT should cons ider reprinting  the 
Bette:r Cont:raoting report . Mr . Cross  concurred , and Mr .  Jacoby said that one of the 
R&L Conference recommendat ions was to reprint it . (NOTE : 4 00 copies were subsequent ly 
reprinted . )  

• Mr .  Sal ter stated that a possible approach would be to print a combined 
summary of a l l  three reports ,  making it attract ive and less  formal . 
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Subcormri ttBe on Education and TZ'f.ti.ning 

Edward J .  Cording , Chairman , reported that the sl ide set had been updated to 
include the most  current developments and was now complete . It  consists of about 
200 sl ides �d includes a commentary describing each s l ide . The availabil ity of the 
set , which wil l  be sol d  at cost , wi l l  be announced in a forthcoming N.w.tettB�. The 
Subcommittee i s  a l so considering compi l ing sul ler sets of s l ides on special ized 
topics , such as rock bol t in g ,  ground loss , etc . 

Dr .  Cording noted that the quest ionnaire on the student employment cooperative 
program was ready for distribution and should be mail ed soon . It  is  expected to take 
about three months to obtain responses . It is  pl anned that the USNC/TT wil l  aaintain 
the fi l es and provide referral s .  

Dr . Cording indi cated that the Subcommi ttee should now begin to focus on the 
"training" portion of its name . An effort i s  needed to raise the consciousness level 
of people  who can encourage part ic ipat ion in or conduct training programs o� �arious 
types for various peopl e .  The problem areas need to be identi fied and suggestions 
made for how to get a l l  of thi s  going . The Subcommittee needs to develop a c l ear 
statement and then fol l ow through with the neces sary "arm twi sting . "  

Subcommittee on Research Needs 

Terence G. McCusker , Chairman , reported that the Subcommittee is fol lowing up 
on case histories to determine i f  research needs are rea l l y  what people  think they 
are . 

With respect to the inventory of tunnel s ,  he stated that the format wil l  be 
longer than the one used by ITA but sti l l  wi l l  not be terribly detailed .  I t  will  be 
somewhat simi l ar to the one developed several years ago by Rachel Barker that was 
publ i shed in the September 1 976 issue of the TUnne ting Technotogy Newstett.�. The 
UTRC , via Frank T .  Wheby , is l ooking for simi l ar information so the Subcommittee 
must coordinate its  effort with them . It  appears , however , that there wil l  be l ittl e  
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 .Ore 
specifi c  informat ion . 

I t  is  obvious that the USNC/TT wil l need cooperation from the federal agencies 
funding construction to ensure that the inventory questionnaire is fi l l ed out at 
the beginning of a proj ect and the case history at the end . The information should 
be maintained in a computer fi l e  (G . Wayn� Cl ough wil l  integrate this task with his 
computer work for the site investigat ion 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 proj ect s .  A specialty conference , per­
haps throug9 the Engineering Foundation , would be one aethod of accompl ishing 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 l i st o f  TBM ' s in crystal l ine rock for presentation at the ITA aeetin& 
in Brussel s ,  and that requests are ant icipated from ITA to update both the l ist 
of research proj ect s  and the inventory of tunne l s .  

. ; 
Subco�ttee on Site Investigation 

Eugene B .  Waggoner , Chairman , reported that the Subcommittee ' s  proposed 
study would compl ement but not overl ap past and current work , either by other groups 
or USNC/TT Subcommi ttees . However , some of the data developed by different Sub­
committees wi l l  be useful , particul arl y Demand Forecast ina and Research Needs . 

It  i s  intended to s e l ect about 1 00 tunne l s  that have had probl ems to determine 
if there is a relat ionship between site invest i gations and the probl ems encountered . 
This wil l  al so inc lude a search for threads of continuing probl ems as wel l  as an 
evaluation of standard and new techniques to see i f  the needed data is being provided , 
if  the data i s  being communicated properly , and what the degree of credibil �ty is 
for the data . 

In aeneral , onl y  tunnel s  in the U . S .  wi ll  be cons idered , but foreign tunnel s  
al so wil l b e  used i f  the opportun ity arises . Al though emphasis  wi l l  be pl aced on 
recen t l y  compl eted tunnel s ,  data on tunne l s  comp l eted as l ong as 4 0  years ago wil l  
be used as wel l .  Tunne l  proj ects current l y  in l it igat ion wil l not be considered ; 
the tunnel s that are used wi l l  be referred to in the report by some des ignation 
(Tunnel A ,  for examp l e )  other than the ir specific names . 

I t  i s  ant icipated that the propos ed study wi l l  take two years and cost approxi ­
mate l y  $350 , 000 to $375 , 000 . 

Subcommittee on Design Considerations 

Wil l i am  w. Hakal a ,  Act ing Chairman , reported that the Subcommittee had been 
formed primari ly  to support ITA Working Groups deal ing with seismic effects on under­
ground structures , standardi zat ion ,  and structura l des i gn  model s  for tunnel ing . 
Much more informat ion on exactly  how the Subcommittee coul d as s i st the ITA would be­
come avai l ab l e  at the forthcoming annual meeting in Brussel s .  

Dr .  Hakala stated , however , that ITA priorities  may differ from priority in­
terests in the u . s .  I f  thi s  i s  the case , then perhaps the Subcommittee ' s  scope of 
work should be expanded . He asked the USNC/TT members to submit suggestions of hi&h 
priority des i gn  ques t ions . 

Mr .  Hammond responded that design related construction probl ems , or the con­
struct ibil ity aspects of desi gn , mi ght be appropriate to consider . Mr .  Nadel stated 
that the USNC/TT definitely  shoul d review the Subcommittee ' s  charter to see if  its 
focus needs to be expanded and sharpened . 

Subcommittee on Demand Forecas ting 

Eugene · L .  Foster , Cochai rman (with She l don P .  Wimpfen) ,  reviewed the decision 
made at the 1 979 annual meet ing that the Subcommi ttee members would  devel op a l imited 
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document for publ icat ion . A l etter has been mailed requesting individual s to cor­
rect and/or add information to the l ist of tunnel s  and the response has been IQOd. 
The l evel of detail in the report is  much les s than that sought by other croups 
because l ittle  or no informat ion i s  avail abl e for tunnel s  planned for 1 980-2000 . 
I t  is  expected that the report wi l l  be completed by the end of the year and then for­
warded to t�e Secretariat for pub l i cat ion .  

Dr . Foster read a port ion of the proposed introduction to the report (Attach­
ment 1 ) , fol lowing which he explained the format of the report in more detail . He 
noted that pos itive comments had been received from potential users of the report 
and al so that its  publ ication perhaps wil l st imul ate the funding agencies • interest 
in the proj ect . 

Cha1 Mman ' s  Report on AE Approval o f  Pro g ram P l an 

Mr .  Hammond briefl y des cribed the presentat ion of the USNC/TT prograa plan 
that he had made to the As sembl y  o f  Engineering (AE) and then read an extract from 
the AE Execut ive Ses s ion (Attachment 2) . He noted that the USNC/TT now has a better 
understanding--and therefore a better stand ing--with the AE in that the AE members 
are more aware of what the Committee is doing , and why ,  and have confidence that it 
i s  being done wel l . However , there is a cont inuing probl em that needs to be worked 
on cons i stentl y :  most  of the AE members rea l l y  are not fami l iar with the fields 
encompas s ed by USNC/TT act ivi t ies . The AE does feel that the Committee is responsive , 
even though we do not respond to the more " innovative" suggest ions that are made . 

Commi ttee Membe rs h i p--AUA and I CET 

Mr. Hammond reported the proposal to invite the American Underground-Space 
As sociation (AUA) to de s i gnate a repres entative to the Committee . It is expected 
that the AUA would respond affirmat ive l y .  Th i s  act ion would require amendment of 
the USNC/TT const itut ion .  The Committee voted unanimous l y  to invite the AUA to nomi­
nate a des i gnated repres entat ive and to amend the const i tution accordingl y.  

Don A .  Linger bri efly reviewed the condit ions that resul ted in the demise of 
ICET and indicated that the format ion of a s imi l ar group was highly  unl ikely unless 
the government , the President ' s  Science Advi sor , or the USNC/TT initiated some action . 
However , it was recognized that the forthcoming pres idential e l ections made it vir­
tua l l y  futi l e  to act at this t ime . He asked that the Committee keep in mind the need 
for a simi l ar group and keep the idea moving forward as much as poss ible  unti l  a more 
appropriate t ime to act . 

Mr .  Bangert s tated that Dr . Linger ' s  term of membership had been extended for 
one year to enabl e h im to serve as the Des ignated Representat ive of Federal Agencies 
(rather than ICET) . This  action was in keeping with the recent ly  approved amendment 
to the USNC/TT const itution , which was in effect but had not yet received the required 
approval of the Governing Board of the Nat ional Research Council . 

Pl ans for 6th Ann ua l  Mee ti ng  o f  the I TA 

Mr. Bangert reviewed the names of  members of the de legat ion to the ITA meeting , 
schedul ed to be hel d  in Brussel s on May 1 9  and 22-23  in conj unction with the Sympo­
sium on the Safety o f  Underground Works . He noted that e l ections woul d  be hel d for 
officers and members of the Execut ive Counc i l  and that the ITA Nominating Committee 
was recommending the fol lowing individual s  from among the nominat ions received : 
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Pres ident Gunter Girnau (W. G�rmany) 

Vice Pres idents Jack K .  Leml ey (USA) 
L .  Lupiac (France) 

Executive Council  F. Descoeudres (Switzerl and) 
Y. Onouchi (Japan) 
H . P . S .  Van Lohui zen (Netherl ands) 

Jlozoking Gzooup on Seismic Effects on llndszogzoou.nd S�tla'es 

Wi l l iam w. Hakal a ,  Animateur , reminded the members that the Workina Group had 
been establ ished in 1 97 9  at the 5th Annual Meeting of the ITA . The first aeetinl 
would be hel d  in Brussel s (Attachment 3) ; it is hoped that a maj ority of the aea­
bers nominated by 12  countries wi l l  attend . The Group is  expected to produce a 
document that wil l assist  in design from a sesimic point of view . Member countries 
have been asked to prepare summary reports ; when received , these wi l l  be circulated 
to the USNC/TT for comment . Dr . Hakala al so noted that the Working Group had accepted 
responsib i l i ty for conducting a special session at the 1 982 ITA Annual Meeting. 

Jlozoking Group on Subsuzoface Planning 

Mr . Bangert reported that Michae l B .  Barker had been appointed Animateur for 
this Working Group , rep l ac ing Birger Jans son of Sweden . He noted that papers had 
been requeste� from the member countries (Attachment 4)  and were expected to be re­
ceived before the mee t ing in Brus s l es . 

Jlozoking Group on Reseazoch 

Mr. McCusker , the member representing the U . S . , stated that the Group ' s current 
proj ect was a report on soft ground shield  tunnel ing .  He read a draft outl ine for 
Capter 4 of the report , which wi l l  deal  with future trends ,  and invited the members 
to provide input to the out l ine . 

TBM tunne l ing in crysta l l ine rock is the n ew area of  s tudy that wi l l  be addres sed 
in Brus sel s .  Al though it take s about two years to gather data , a new topic is pro­
posed each year . 

Pl ans for the Comi n g  Yea r 

Mr .  Hammond , the outgo in g Chairman , thanked the members for their support during 
his term of office . He then turned the meet ing over to the incoming Chairman , Norman 
A.. Nadel . 

Mr .  Bangert reported on three requests for ass i stance that had been received by 
'the Secretariat : 

• A request from the Defense Nuc l ear Aaency to develop a report on preparation 
of nucl ear test beds (Attachment 5) 

• An inquiry from the Inspector General ' s  Office of the Department of Eneray 
concerning a shaft-sinking proj ect (Attachment 6) 

• A reques t  from the Air Force to review the val idity and appropriateness of 
research obj ectives current ly being formulated ( soi l mechanics , structural dynamics ,  
and construct ion material s) . 

4 3  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

R e p o r t  f o r  1 9 7 9  a n d  1 9 8 0 ,  U . S .  N a t i o n a l  C o m m i t t e e  o n  T u n n e l i n g  T e c h n o l o g y :   A  S u m m a r y  o f  t h e  W o r k  C o n d u c t e d  D u r i n g  C a l e n d a r  Y e a r s  1 9 7 9  a n d  1 9 8 0
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 6 2 9

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


With respect to the DNA reques t ,  Mr . �angert was asked to delve further into 
the situation before a dec is ion i s  considered . The nature of the IG DOE inquiry 
was presented for informat ion only ;  the Committee may or may not be asked to under­
take a study. I t  was determined that the appropriate response to the Air Force 
request ( s ince it  does not involve tunnel ing per se) would be to recommend naaes of 
indivi dual s �ho coul d provide the review services . The Subcommittee on Research 
Needs agreed to caucus and prepare a l ist  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 sess ion . There being none , the programs were 
adopted as presented . 

Pl ans  for 1981  Annual  Meeti n g 

Mr .  Bangert stated that the 1 98 1  Annual Meet ing would be hel d  May 2 - 3  in San 
Franc isco , immediatel y preceding the RETC . 

The meet in g  was adj ourned at 3 : 30 p . m .  

44 

Copyright © National Academy of Sciences. All rights reserved.

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

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


Attachaent 1 

SUBCOMM I TTE E  ON DEMAND FORE CAST I NG 

An i ndus t ry wh i ch ha s a wo rk i ng know l edge of t he f u t u re need fo r i ts p roduc ts 
i s  eq u i pped w i t h  a ve ry powe r fu l p l ann i ng too l . The va l ue of good demand i n fo ,. t lon 
exte nds ove r .many a re a s  of a c t i v i ty ,  of wh i ch the fo l l ow i ng a re re p re sen t a t i ve :  

-F ... .. s 
• Those who p l an a nd fund re sea rch a n d  deve l opme n t  ca n  � the i r efforts I n to cos t 

e f fe c t i ve ch anne l s .  

• Those who p l a n cons t ruc t i on sche d u l e s  can take a c coun t o f  pO ten t i a l bus t s  and 
booms i n  t he dema n d  cy c l e ,  ba l anc i ng o u t  the ma rke t , and ob ta i n i ng mo re va l ue  for 
t he do l l a rs s pe n t .  

• Those who f u rn i sh eq u i pmen t · and ma te r i a l s  c a n  deve l op rat i ona l p rod uc t i on 
s che d u l es wh i ch w i l l  enab l e  t hem to comb i ne huma n , p l a n t  a n d  f i nanc i a l  re sou rces 
I n  an opt i mum way , w i t h  ne t s a v i ng s  fo r t hemse l ve s  and fo r t hose who b uy the i r 
p rod ucts . 

. 

• Con t r a c t o r s  can de ve l op l on g  range p l a n s  fo r g rowth wh i ch t a ke accoun t o f  the 
I n f l uence o f  the ma rke t on t he i r u s e  of ava i l ab l e  reso u r ces , the reby mak i n g t he i r 
compan i e s hea l th i e r  and mo re compe t i t i ve i n  t he ma rke tp l a ce • 

.,-.... .,s 
• Those who f u rn i s h s e r v i ces to the i n d us t ry can � t he i r g row t h  p l an n i ng to 

opt i m i ze t he i r e f fe c t i vene s s  i n  s upp l y i ng needed se r v i ces p ro f i t ab l y  a t  a fa i r  p r i ce .  

• Those who e d uca t e  p ro fes s i ona l s  can compa re dema n d  d a ta w i t h  en ro l l men ts to 
deve l op a n  un de r s t a nd i ng of the f u t ure nee d s  for t he I r s t uden t s . ·. Th i s  may be used 
i n  coun se l i n g to ma ke s t uden t s  awa re o f ca ree r  oppo r t un i t i e s .  

• The ex i s t a n c �  o f  a fo re c a s t  w i l l  i n f l uence t he awa re ne s s  o f  eve ryone i n vo l ved , 
the re by e n ha n c i ng t he deve l opmen t  a n d  u s e  o f  un de rg ro�n d s pa ce . 

The unde rg round con s t ruc t i on a n d  m 1 n 1 ng i n d us t r i es i n  the Un i ted S t a tes have no t , 
to t he p re s e n t  t i me ,  had a ce n t ra l i zed , us ea b l e  sou rce of dema n d  d a t a . Th i s  has con ­
t r i b uted to a n umbe r  o f d i f f i c u l t i e s , bo t h · fo r i nd i v i dua l compa n i e s who s e  p l a n s  had 
to be ba s e d  on i ncomp l e te da ta , and gove rnmen t bod i e s who deve l oped l on g  range s c he d u l e s 
w i t ho u t  know i ng wha t  othe rs we re do i n g . 

The USNC /TT , recogn i z i n g t h e  nee d ,  has t a ke n  t h i s  f i rs t  s te p  towa rd mee t i n g i t . 
Th roug h i t s Sub comm i t tee on Dema n d  Fo re c a s t i n g ,  a s s i s t e d  by i np u t s  f rom many i n d i v i d ua l ! 
i t  h a s  ga t he red the da t a  g i ven he re . No gove r nme n t  fund i ng has been made a va i l a b l e .  
Th i s  ha s  been a l abor o f  l ove by a g roup o f  i n d i v i d ua l s who be l i e ve i n  the c a use . 
L i m i ted re sou rce s have l i m i ted t he s cope o f  the p re s en t  wo r k . E ve n  w i t h  th i s  res t r i c -
t i on , the re i s  a s i gn i f i ca n t  amoun t o f  i n fo rma t i on about f u t u re p roj e ct s .  I t  i s o u r  
hope t h a t  t he p re se n t vo l ume w i l l  be u s e f u l to yo u , a n d t h a t you r I n t e re s t w i l l  
e ncou rage those who ha ve the ne ce s s a ry res o u r ce s t o  fund  fu t u re ,  more exten s i ve a c t i v i ­
t i e s , to do so . 

Th i s ma te r i a l  i s  a r ra n ge d  i n  pa r t s  a s  fo l l ows : 

Put I I s  a comp i l a t i on  o f  spec-I f i c un de r g ro un d  con s t ruct i on p roj ec t s  be l i e ved 
to be i n  t he p l an n i ng o r  de s i gn pha s e s . They a re expe c ted to go to con s t r uc t i on 
w i th i n  the I nd i ca ted t i me f r ame s . A l t houg h ma ny de ta i l s �re known a bo u t  thes� p roj ec t s , 
I t  mus t be empha s i zed t ha t t he r e a re s t i l l  s i gn i f i ca n t  unce r t a i n t i e s i n  the foreca s t .  
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Con s t ruc t i on de pe n d s  upon f un d i ng .  Fund i n g depe n d s  upon t he gene ra l econom i c  envl �n­
men t ,  the u rgency o f  the nee d , and t he vaga r i es o f  po l i t i ca l  p r i o r i t i es .  Thus , I n  us i ng 
t h e  da t a  o f  P a r t  I ,  t he reade r may a s s ume t ha t  mos t of t he wo r\ s  w i l l  be b u i l t . He 
may no t a s s ume "they w i l t  be b u i l t  exa c t l y  on s che d u l e . The t o t a l deman d  s hown I n  
Pa r t  I i s  the re fo re l i ke l y  t o  occ u r  i n  the 1 980-2000 t i me f rame , w i t h  some red i s t r i bu t i on 
of con s t r uc t i on r a t es to a ccommoda t e  o t h e r f a c t o r s . 

Pa r t  I I  con t a i ns p roj e c t i on s o f  the amo un t o f  unde rg round cons t r uc t i on of 1 non­
spec i f i c  type expec t e d  d u r i n g the · 1 980-2000 t i me f rame . Th i s  I s  de r i ved f rom da ta on 
t he f u t u re nee d s  fo r wa te r s upp l y , wa s te wa t e r convey a nce , powe r , unde rg roun d s to rage , 
and o t he r n a t i ona l n e e d s . Soc i e ty ,  I f l t app l i e s  pa s t  t re n d s  to the fut u re , ma l �ta l n ­
l ng reasonab l e  na t i on a l goa l s  a n d  u t i l i z i n g ex i s t i ng techno l ogy , w i l l  req u i re the 
amoun t of con s t ruc t i on de s c r i be d . O b v i ous l y ,  the ran ge of unce r t a i n ty I n  t h i s  type 
of p roj e c t i on i s  l a rge r t h a n  tha t of P a r t  I .  The rea de r  s hou l d  a pp l y  h i s  or he r own 
"c rys ta l  ba l l  fa c to r" to t h e  g i ven da t a . 

Pa r t  I l l  con t a i n s a p roj ec t i o n of t h e  m i t es o f  s ha f t s  a n d  t un ne l s  req u i red by t he 
U . S .  m i n i n g i n d us t ry .  The p roj ec t i on s  of P a rt I l l  have been d i v i ded i n to two ca tego r i e s , 
me t a l a n d  nonme ta l ,  a n d coa l . They a re b a s e d  on a n  a na l y s i s  o f  t re n d s  fo r the I nd i v i ­
d ua l  commod i t i e s ,  i n c l ud i n g deman d , t y pe o f  m i n i n g emp l oyed , and re l a ted fac to r s . 
Trends f rom t he t i me pe r i od 1 966- 1 9 78 have been us e d  a s  t he b a s i s  fo r bes t  e s t i ma te s  of 
f u t u re o u t p u t . 
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11 . EXECUTIVE SESS ION : StJMMIJlY OF ANNUAL P aoGRA.'t PU.'( REVIEWS IY 
ASSDmLY IAPPOR!EUllS 

Attachaent 2 

U. S .  Wat ional Commi t t ee on Tuane linl Techno losy--Dwi aht F .  Me t z ler , the 
rapport eur fo r this commit t ee , rep o r t e d  that ha was imp res sed by the 
cOIIIIIit tee ' •  b road ran ae of act ivit ies encomp ass iDa six subcommit tees , 
and the produc tion o f  a series o f report s as � 11 as a raaular aeva lat te r .  
Ia no ted tha� the commi t t ee proposed t o  operat a a t  a laval of $ 13 7 , 000 duriAI 
n 1911 and that fUDdia a th'rouJh calendar year " 19 80- vas as sure d .  Quest ions had 
been rais ed as to why ia its presentat ion the commi t t ee had not addressed 
cuaneliDa as it re lates to eaer11 . It had been aoted that vater supp ly ,  
vater p ollut ion con t ro l , and the lo c at ia a  o f  a.v p ove r  p lants ve ra re lat e d  to 
tUDDeliaa . Increas ed support from the Envi ronment al P rot ect ion AR•ncy 
ai aht thus be iD o r de r ,  he ao ted . 

SiDce the Uni t e d  S t at e s  is be in a  chal len ce d by advances ia tunne lina t e ch­
no lol1 ill Aua t ria , Ea alaad , Ge r:any ,  and Jap aa , md Ce r:un  and Japan .. • 
firm. are b iddiDa u . s .  t uaae lina vork , the re vera ques t ions , M:: �t zler 
Do ted , about what action the thli t e d  S t ates aeed. t o  taic.e t o  boo'a t its 
techao lo 11 at leas t to the level o f  that of some of the compe t izla coUD t riea . 
Quaatiou vera also raised about vhether ays t eJ�LS .Dal.ysis Vl\.- ·u.-ad appropria.teiy 
ia t UDneliD I  t e clmolo 11 .  Companies s uch as Bushes md North Alie dcm RockWell 
aiaht be able to contribute to soma o f  the commi t tee ' s  ac t iviti es in this area . 
the commi t t ee vaa eacouraaed to focus oa the tunael�l problems caused by coa­
atraiDta due t o  the increased co s t  o f  eneray and increased demands for .anay . 
there seemed to be uaamiaity amoaa the Assembly members , he aot ed , that there 
could be enormous c o a t  reduc t ions made by us iaa 8Dall nuc lear exp loaiona to do 
ao. tUDDe l iDI • the Aa s nbly had also noted that t here i s  an iAadequate flov 
of trained pe rsoanel , al thouah there has baen an increase 1ft the aumbe r  o (  
enaiDeeriDa schoo ls that are turaiDa out trained personnel in this are a .  
th e  commit t ee vas also eacouraaed to spend mo r e  e f fort o n  drillina m d  
borina i a  aene ral , ao t j ust for lara• tuaael a , · but on the · dri

.
llina and· boriDa 

explorat ioa that is charact e ri s tic o f  the ener11 bus iaeis . Que8 t ions had 
been raised about vhetber the level at vhic h  t he commit t ee operat es should 
be 1Acreased . After discuss ioa the Aasembly 

VOTED to app rove the p ro aram plm of the u . s .  Nat ional Commit t e e  on Tunnel i:a 
TecbDoloay for the period July 1 ,  1980 to June 30 , 1981 as modified by the 
diacuas i oa .  

4 7  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

R e p o r t  f o r  1 9 7 9  a n d  1 9 8 0 ,  U . S .  N a t i o n a l  C o m m i t t e e  o n  T u n n e l i n g  T e c h n o l o g y :   A  S u m m a r y  o f  t h e  W o r k  C o n d u c t e d  D u r i n g  C a l e n d a r  Y e a r s  1 9 7 9  a n d  1 9 8 0
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 6 2 9

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


DATI!:: 

M�·:.. ·. o O:.  
ATT"' O� ' 

aua.ICCT : 

TO: 

0 .. 

Attachaent 3 

UNITED �TATES GOVER N i.,.iENT 

�lay 6 , 1 980 mer.no1,andun1 
�:i l  i i am H .  hc!K� l a ,  Animateur 

Progress of Harki ng Group on " Sei sliii C  Effects on Unc:!crground Structures• , 
I nter-na tion a l  Tunne l i ng Assoc i a t i on ( ITA ) 

Del egates of Worki ng Group 

At the 5th Anhu�l �1e�ti ng of the ITA i n  Atl anta , Georg i a  on June 
1 �- 1 7 ,  1 97 g ,  tr�P: Gcnct a 1  Asse:;ti1 y  appi"'CV€d the fo�mQ ti Oii of u new 
Wo rki r.g Group " S c i !:mi c Effec ts on Ur.dE'r�lrC'und S tt·u dures . " The 
nh i :-rti v�=-� nf th i s  t·::'lt•l: i no r. :·o:Jo a rf! to ( 1 ) r:ol l ec t data on ��i·t!'l­
qua kt; dar,·.age to 1 a r gt: l H'd�t 'grcur.(: fu� i 1  i ti es thl·vu�·h•-,u t  the \'1tJrl u :  · 

( 2 )  co l l ect i nforma t i on on a s e i sl"·,; c de:. i gn procE:Currs u sed wi thi n 

v� r i ous coun tri � s , a nd ( 3 )  syr• thes i ze 1:11e i nform� toi on ar:cl d i s semi na te 
the tesul t:; to th e member n a ti vns of ITA. 

Si nce my ll'�mol·a nd'lm of 1 0/ 26/79 to potenti a l  de1 e ; a tes of the �larki ng 
Grcc p ,  I ha ve now recei ved the offi c i a l  del egl t l u� l i s t  of 3/21/�0 
fro::: the S ecl 'c:: ta ri a t ' s offi c e .  Th i s  o ff i c i a l  l i s t i r.g i s  enc l osed 
a s  A'i.tn :: h:::ent No . 1 .  T\-le1 ve ( 1 2 ) countr i es have de�f rna ted offi c i a l  
del e�a te s . T� �se coun tri es i r.c 1 ud� : Uni ted Ki ng�cm , France , s�i tzer-
1 and , Ne\'1 £.�a 1 and , Sou i.h �.f r' ·i ca , I Cf: 1 and , I ta i y ,  f'�vp 1 es Repub 1 i c o-f 
Ch i n<' , S\-leden , Yugos l avi a ,  Federa l Ge t'lnany and the Uni ted State� . 
I t  i s  a n ti ci pa ted that s eve ra l o ther coun tri es wi l l  be a s s i g n i ng 
del e�at�s i n  the near fu ture . 

Attach�ent No . 2 i nc l udes the names and addr�� se� of i ndi v i du� l � i n  
the Uni ted S ta tes that have expressed an i ntere$t i n  contributi ng 
to the a c ti v i ti es of the Worki ng Gi·oup • 

.15o..��d �n pa.-..� e"X..p!IU"�es,;j · 0 

A �t i s  genera l l y  a s s umed that damage to u nder�ound fac i l i ti es during 
earthqua!�es i s  not a s i �n i f i cant p rob1 cm. Ho�··ever the use of under­
grc�.:nC: s pace i s i r.creas i ng h.:oth i n  m;:g:l i tude a nd vari ety of type of 
funct � or: .  Thus tr•c s i z e and shape of the underground op:mi r.g.i ran�e 
wi del y  and �cu l d  prcodu<.;e ne�·l probl em a rea s .  P.a ther than \-;a i t  for a 
cata!: tro;:he . i t  a;>rr!urs pr-wient to d�t�rmi ne pctenti a l  probl er.:s i n  
advar.ce .  Des i gners o f  undergtour.d ft, C i i  i t i es !:�•oul d t e  a\'ra :-c o f  any 
pote:-o t i r- 1  s � i s1:1i c ptob1 ems , parti cul o rol y for S i.'Ch cri ti ca l  s truct�res 
as uu::1 eur i)\M2 l" il� <.ii tS , haZ&l'dous \·ms ":r! ci Sj)CISt1 . l i f�l i r.e: , pu:t.��d 
s tc�age , def�nse i n s ta l l � ti ons , oi l s tora g e ,  etc . 

Uhi o, ::-: i nf.::r�ation on ea rthC�ttake  d:t1--:ase to ur.der gr·��und s tructures i s  
not p1 e,ti ful . a m'mber of s �.:c i f i c r·e;;or t� i! tid ptr.-�rs hu'le b�el'\ 
prep�; �ed i u  thi s  �ubjF�ct c:. rc ::. . Pt·�s�� ttl y ,  the John A. Bl umr & As soci ­
a tes , � ,-.�·i nl!'el·c; , h con:p l e ti n? � repol't on t:1 e s �a tE--of· the-art of 

48 
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earthqua � e  e f fects on l a rge underground open i ngs . The fi na l versi on 
wi l l  be ;.a va i l a b l e i n  SPp temf'C!r 1 9AO ; ho�· �r . I wi l l  h a vP. a draft 
copy w i th me i n  B ru s s e l s .  I anti c i pa te tha t th i s  report wi l l  pro­
v i de the .. c,.,re11 for o u r  acti v i t i es . Upon rece i v i ng the f i n a l  report , 
I wi l l  fortJa rd a copy to ea ch o ffi c i a l  del ega te for h i s commen ts . 
An �bs tract of th i s  proj ect i s g i ven i n  Attachment No . 3 .  

I woul d l i ke e a c h  de l egate to fon1a rd ( 1 ) da ta on dama ges caused 
by earth q ua kes a n d  ( 2 )  a s e i smi c des i gn p rocedures d i rec tly to me .  
Th i s  i nforma ti o n  s hou l d be prefera b l y  i n  s um�a ry rP.FOrt fo� , 
ra ther tha n  i nd i v i dua l reports on s peci fi c proj ects . However , the 
l a tter i s  a l s o \·Je l come i f  s i g n i fi c a n t  co'!cl us i ons  a re i ncl uded i n  
such  repo r t s . The s e  re po rts s ho u l d b e  i n  E n g l i � h .  i f  poss i bl e . 
Cop i es of  perti n e n t  b � i l d i ng code req u i re�ents , recommenda ti ons , etc . 
wau l  d a l s o  be  o f  i n teres t to the \4ol� ki  ng Grou p . 

I have l i s ted  i n  A l LcH.:i uHt : m L  4 a fn.if•l!Jer of pape1·s  and t·epoi·ts tha t 
have a l ready been s en t to me . If you s houl d des i re a ny of the s e  · • 

p u b l i cati ons , I w i l l  do my bes t to as s i s t  you i n  ob ta i n i ng a copy . 

Dr . U . C .  Fi s c h e r , Pre s i d e n t  of I TA , h a s  s u g g e s ted th a t  our Worki ng  
Group be res pons i b l e  for one s es s i on at  the 8th an n u a l  mee t i ng of 
I TA in  I nd i a  i n  1 982 . B e c a u s e  one of th e mos t  effecti ve merha n i sms 
for d i s s emi n a t i o n a n d  a c q u i s i ti on  of i nforma t i on i s  i n  s uch a forum ,  
I am accepti ng th i s i nv i ta ti on . We shoul d ha ve s i g n i fi can t concl u s i on�  
to report at  tha t  t i me .  

Atta chme n t  No . 5 i s  the a genda for t:1e Wo rk i ng Group o n  S e i smi c Effects 
o n  Underg ro und S truc t u 1·es , to be h e l d i n  B ru:; s e l s on Monday , �1ay 1 9  
and Fri day , f.1ay 23 .  P rov i s i on h a s  been made for other topi cs tha t 
may be s ugges ted by the del ega tes . 

As I s ta ted i n  mY memoran dum o f Oc tober 2 6 , 1 979 , the s uccess of our 
Work i ng Group i s  depend e n t  on you r  i nd i v i dua l effo rts . Pl ease for­
wa t·d the reques ted i n fcr:na t i on , s ug g es ti ons and comments as soon 
a s  pos s i b l e .  I �1o u l d 'l i ke to tha n k  tho s e  i nd i v i d u a l s who have al ­
rea dy forwa rded ma teri a l s .  

�Ji l l i am \� . l l a ka l a 

Atta chments : 

1 .  Offi c i a l  L i s t  o f  Del ega tes to Wo r k i ng Grou p . 
2 .  L i s t  of I nd i v i dua l s  i n  U . S .  Exp res s i ng an  I n tere s t  i n  Con tri buti ng  

to  Wor k i ng Gro u p . 
3 .  Abs trac t o f  S ta te- of- the-Art Proj ect o n  Se i smi c E ffec ts . 
4 . - · P apers a n d  Rcp o r �s S ub�i tted to Work i ng Gro u p . 
5 .  · · Agenda f e r  Work i ng Gro u p  a t  6 th I TA . mc e ti n g . 

cc : { l ) nc bel� t  B a n g e l�t , Exe c u t i ve Sec re ta ry ,  USl ! C/TT 
( 2 )  J a c k  K. Leml ey , �TA Execu t i ve Co u n c n  
( 3 )  C l a ! rd e  B c r � n � 'l .;e:� � Secret? 1·y , I TA 
( 4 )  t' 4 :: � ·. ·: t -= � : �· :i ': . !  i'. t .. : :: ::- f·: · :· : -: ·�· . � 
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L I ST C F  W D I V I DUJ',LS I N  U . S .  F X PRES S U: G  AN 
I N i C: i-:::ST  1 : ; co; ;Tr; J B U i  l N G  T i l  ; :;.:?.K HI G  r,nouP 

To r � r· 2 t � e  
De pa r t me n t  o f  Ci l i l E n g i n e e r i n g 
Un i v � rs i ty o -r  C a l i t o rn i a - B e rk e 1 ey 
Be rk e l ey ,  CA 9 4 72 �  
TEL : 4 1 5 ! 6 '2 - 5 5 2 5  

P .  C .  Chen · · 

Fre de r i c k s on En g i n ee r i n g  
1 75 5  B ro a c1·1ay 
Oa k l an d , CA 9 4 6 1 2 
TE L : 4 1 5/ 4 5 2 - 39 7 0  

G .  \·! t� vne  C l o u o h 
Dep;:n·t:: �t! n t  o f- Get� l c g i ca l  E n g i n e e r i n g  
C: +  " ""  �,. .- M  I I"' ; " "' •"" C" .; + . , 
- ... .. . .  I W O  .. W I I I . ... . "" I '- J  
S t an fo r d ,  CA 9 4 30 5  
TE L :  4 1 5 / 4 5 7 - 2 30 0  

Fre d Conw e 1  i 
W o o d�a rd- C l y d e  Co n s u l t a n t s  
Th ree E�b a rcad� ro Ce n t e r  
S u i t e  7 0 0 
S a n  Fr � n c i s c o , CA 9 4 1 1 1  
T E L :  4 1 5 ! 9 5 6 - 7 � 7 0  

J .  r.e i t n  C ro s s 
S h an n on � H i  1 s o n  
1 1 05 i� o rt h  3 8 t h  S t re e t  
S e a t t l e , WA  9 � 1 0 3  
TE L : 2 06 / 6 22 - ? 0 2 0  

Ch a rl e s  flo1·1 d i n g 
Oe pa r t�e n t o f  C i v i l En g i n ee r i n g  
N o  rth1·1es  t e rn U n  i v e  r s  i ty 
E v a n s t o n , I L  6 02 0 1  
TEL : 3 1 2 / 4 9 2 - 7 2 7 0  

Ch a rl es  E .  Jo a c h i m  
U . S .  Army En g i n ee r U a t e n·HJYS 

E x pE r i men t S t a t i on 
We apons  E f fe c ts  La b o r a t o ry 
P . O .  Sox  6 31 
V i  ck.s b urg , � lS 3 9 1 eo 
TE L :  6 0 1 / 54 2 - 2 2 4 5  

H .  R . J u d d  
Depa r tJi'en t  o f  .Ci v i  1 En g i n ee r i n g 
P urd ue Un i v e rs t ty 
la faydte , HI 47 90 7  

5 2  

Te rrance McCus k e r  
Tun n e l  Con s u l t a n t  
7 E c h u  Cou rt 
Hayn e . ti J 0 7 4 70 
TE L : 201 /696- 3855 

J .  L .  Me rri t t  
CI'.S ES , I n c . 
7 1 0 B roo k s i de Ave n ue 
P . O .  Box 1 206 
Re d l an ds , CA 9 2 3 7 3  
TEL : 7 1 4/ 7 9 3- 2 02 7  

G .  r :o rrr:� n Cl'.·: C' n  
J c h n  A .  B 1 u�a t As s ocs . engi n eers 
1 30 Je s s i e  S t re e t  
S a n  Fran c i s co , CA 
T E L : 4 1 5 / 3 9 7 - 2 52 5 

lio�·1a rd P r a t t  
Te rta Te k . I n c .  
5 5 5  E a s t S o u t h  Tem p l e 
S a l t  La k e  C i ty ,  UT 8 4 1 02 
T E L : 80 1 / 36 4 - 0 5 4 6  

Ge o r g e  T�Qn , E A e c u t i \ e  Con s u l t a n t  
B e c h te l . I n c . 
50 Be a l e S t re e t , P . O .  box 3965 
S a n Fran r. i s co .  CA 94 1 1 �  
TE L :  41 5 / 76 8-2 882 

E u g e n e  W a g gone r ,  Con s u l t a n t  
62 5 9  B l a u e r La n e  
S an Jo s e , CA 9 5 1 35  
T E L : 40R/ 2 7 4- 6 4 4 6  

Fun - nen \·lan g  
De pa rtmen t o f  Mi n i n g  En gi n eeri ng  
Co l o ra do School  o f  �i n e s  
Go l de n , C O  80401  
TE L :  3 0 3 / 2 7 9 - 0 300 E XT 400 

L.ec n �la n g  
Oe p� r tmen t o f  C i v i l En g i n ee ri ng 
Ren s s e l a e r  Po 1 v t echn i c  I n s t i tut e 
Troy , N Y  1 2 Hn .  
TE L :  5 1 8/ 2 7 0- G 36 2  
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'l'h e o!:lj cc t i s  to idc:!ti.fy and evaluate t.l-te current s tate o f  the art 
in undcrcr ou•�d c arthqu �ke e:£ginecl· ing prac tic e a:1d to dcte:-r.:ine 
those are a s in \olhich add i  t i ona! rese arch is �ost needed . Transport­
atio:£ t���e l s 1 u t i l i ty tu:!r.e l s l and o ther l �rge undcr9 round 
stru ctt:::o:es are s:_; ;!'! c i f i c a l l y  emph .?. s i ::ed , and in stru:;1·-=n;;ation a spec ts 
are g ivdn �?ecial c cnsi�er atl on . 7he studies cond uct ed inc lude : 
se i s m:.c \·:a.\" e :?1: :-p:..:r;'lticn <ll�.:tl�·s e s  I a sm:l!,,.:. ry o f  c'b sc :-·,ad c f f<:cts 
cf cart::qu.:::�e s c : 1  '.!r::!�:cs rounO. s. L!.· '.! ::: Lm: c s  1 ar;d a S\:.rr::;.:, J:y cc�:-:-.!7-:r. r.nry 
on contc�porary s� i s�ic -re s i stivc ar.alys i s 1 de sign , and con struc tion 
pr occC.;J.re s . Tho r e � � a ::- ch \:i l l  re su l t  in th� pub l ic n ti on o f  a 
report su.-:-::�ar i = in g  \•ior lch:id e  expe r ience concerning unliergrounu e arth­
quake e:r.g ine er ing , d e sc ribing tr.e important features of e ar thqu.:1ke 
wave propagatio:1 1 comr.:ending future expe r i.r.lent a l  and anal::tical 
re s ear ch .  
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1 .  '' Earthq ua k e  E n g i r.eeri ng of  La rge Undergro u nd S truc ti'� , URS/John 
A. B1 �me & As s o c i a te s , E n g i neers , Ma rch , 1 980 . 

2 .  " E ffects o f  E a rthq u a k es on Tunne l s and  Embedded S tructures .. , by 
O . A .  HO\·:e l 1s ,  Soc i e ty for Earthquake a n d  C i v i l Engi neeri ng Dynami cs , 
Oc tober 4 ,  1 978.  

3 .  " Cons i dera t i on o f  Jinami c S trc; s s  Con c e n tra ti ons  i n  the Sei smi c Ana l ys i s  
o f  Buri ed S tr u c. t� · .  by P . C . Chen . O . Z . F . Deng , A . J . B i rkrr.y!r , 1 97 9 .  

4 .  11 E a r th q u a ke Cam01 g e  to Underground Fa c i l i ti es " , by H . R .  Pratt , W . A .  
Hus tru l i d ,  O . E .  S te p h e n s o n , �Jvembe r 1 9 78 . 

5 .  " A Rev i C\·l o f  the E ffe c ts o f  E a :- th q u a kes o n  Und:!rgr� !J !ld  Hi nes " , by Peter 
R .  S teven s , USGS , Open- F i l e  Reports 7i- 3 1 3 ,  Ap ri l 1 �77 . 

6 .  " Es s c x- Di �mond O re ncsea rch P r o g ram ; T u n n � l  Des tru c t i on , A S ta te-of­
tht:- J\t·t  Sumna ry " , by Charl e s  E .  J o a c h i m ,  U . S .  Army �Ja te rways E x periment 
S t a t i on , J a n u a t·y 1 9 7 8 .  
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l3 1 u: :":e & J".!:I � Oc . , Eng i nee r s . 
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Agen da 
for meeti ng of I TA 

Work i ng Group o n  " �e 1 smi c tffe cts on 
Underground S tructu res " 

I .  I n trodu c t i on of De l ega tes 

An i ma teu r :  Wi l l i am w.  H a ka l a ( un i ted States )  
P l a ce :  Brus sel s ,  Bel g i um 
Da te : r·tay 1 9 ,  1 980 

I I . Obj ecti ves of Wor � i ng Group 
I I  I .  Appo i n tmen t cf 'J i ce-An i ma teu r 

I V .  S ul'i111a ry o f  J;,s Repo rt 

V. B i bl i og ra p hy As s i gnme n ts 

V I . Fo rma t o f  l�ork i n g  Group Produc ts 

V I I .  Open D i scus s i o n 

V I I I .  As s i g nmen t  o f  Res �o ns i b i l i ti es fo r � �h An nua l ITA Meeti ng i n  I n d i a 
' 

I X .  Repo rt to General As s enib l y  
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PROPOSED OUTL I NE  FOR PAPERS 

WORKI NG GROUP ON SUBSURFACE PL�� I NG 
I NTERNATI ONAL TUNNELING ASSOC I AT I ON 

S I XTH ANNUAL MEET I NG - BRUSSELS 1 98 0  

Attaclment 4 

Ob j e c t i ve s : To acqu i re a paper on subs u r f ace p l ann i n g  from 
e ac h  coun t ry ' s  de l e g at e  by March 1 5 , 1 9 8 0 . The s e  p apers 
wi l l  be us e d  to f o rm the bas i s  of a present at ion to t he 
I TA Gen e r a l  Assemb l y  Ap r i l 1 9 8 0 . Th e p ap ers shou l d  focus 

. on curren t and fut ure p roj e c t s  as we l l  as on t he p l ann in g  
p ro c e s s  i t s e l f .  E a c h  p ap e r  s hou l d  f o l l ow as c lose l y  as 
pos s ib l e t h e  p ropose d  out l i ne an d not exceed 25 doub l e  
spaced t yp e d  p a ges . I l l us t rat i o n s , phot ographs , an d 35mm 
s l i de s  wou l d  be h i gh l y des i rab l e . 

I .  I NTRODUCT I ON ( 2  p ages ) 

S ho rt h i s t o ry o f  p l ann i n g  for t h e  use o f  t he subsurface 
in e ac h  c o un t ry .  

I I . I NS T I TUT I ONAL ( 6  p ages ) 

De s c r i b e  maj o r  p r i va t e  an d p ub l i c agen c i es i n vo l ved 
i n  subsur f ac e  p l an n i n g  o n  the Nat ion al , State ( P ro­
vi n c i a l ) ,  an d Lo c a l  leve l s . Space l imi t at ions may l imi t 
t h i s  s e c t i on t o  de s c r ip t ion s o f  two o r  t hree agen c ies . 
Try t o  con ce n t rat e  on agen c i e s  t hat s hap e urban form . 
What po l i c i e s  are t hey fo l lowin g? Addi t i o n a l  agen c i es 
can be covered i n  sub s equen t ye ars . 

I I I . BU I LD I NGS ( 6  p a ge s ) 

Di s cuss maj o r  subsur f ace uses f o r  human ac t i v i t y  such 
as hou s i n g , o f f i ce an d man u f ac t ur i n g . Th e not ion here 
i s  t o  gain an as s e s smen t o f  t he exi s t ing and p l an ned 
use of t h e  s ubs u r face f o r  t he s e  purpose s . S t at i s t i c a l  
i n fo rmat i on w i l l  p robab l y  be h ard t o  f i n d . There f ore , 
the pe rson a l  obs e rvat i ons o f  t h e  de l e g a t e  are en courage d . 
Photo grap h s , 35mm s l ides , an d drawings wo u l d  b e  h e l p ­
ful . E n e r gy Con s e rvat i on wou l d  p l ay an �mpo rt ant role 
in t h i s  s e c t ion an d  p o s s i b ly also t he f o l low in g  
sect i o n  on Tran sp o rt at i o n . 

I V . TRANSPORTATI ON ( 5  p ages ) 

Di s cu s s  maj o r  unde rgroun d t ran sp ort at i on sys t em 
deve l opmen t . Tab l e s  and maps s ho u l d  be used . The im­
pact . o n  u rb an fo rm an d l i f e s t y l e  s hou l d  be featured . 
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V .  UT I LI T I E S  ( 4  p ages ) 

Di $cuss maj o r  un dergroun d generat i on and d i s t r ibut ion 
sy s t ems . Why was the s ub s ur f ace opt i on cho sen ? 

V I . CONCLUS I ON ( 2  p a ges ) . 

Make con c l udin g  obse rvat i on s  on p l ann ing for t he use 
of t he subsurface for Bui l din gs , Tran sp ort at i on , an d  
Ut i l i  t i e s . Take a l on g ran ge v i e"' an d spe cu l at e  on 
the extent o f  s ubsurf ace use for t he s e  purposes . 

NOTE : Shou l d  t h i s  out l i ne be un duly con s t r a i n i n g  p l e ase 
a l t e r  i t  a c c o rd i n g  t o  your n e eds . The i mpo rt an t 
t h i n g  i s  t o  ge t a pape r f rom e ac h  coun t ry .  

M i c h ae l  B .  B arke r 
An i ma t e ur , World n g  Gro up 
Subs u r f ace P l an n i n g  
Oct ober 15 , 1979 

57 

Copyright © National Academy of Sciences. All rights reserved.

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

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


DEFENSE NUCLEA R A G ENCY 
WASHIJIICTOJII, D.C. ZOJOS 

Attachllent 5 

SPTD 
APR · T  8ll 

U . S .  Commi ttee on Tunnel i ng Techno l ogy 
Joseph henry B ui l di ng ,  Room 703 
21 st & Pennsyl vani a Avenue 
Washi ngton , D . C . 2041 8 

Dear Mr . Bangert : 

The Defens e Nucl ear Agency reques ts yo�r o ffi ce devel op an unc1 �s s � fi e� 
report ti tl ed , "The P reparat i on of Nucl ear Tes tbeds " .  Th i s  rec ues t; 
asks you to ass ume tha t  you a re a me�ber of a nati on ' s  sci enti fi c 
communi ty to whom th e go vernment has c �� for expert advi ce . The 
government des i res to carry out a nucl ear testi ng program undergro· •nd 
that i ncl udes both the tes ti ng of s peci fi c nucl ear devi ces and the 
testi ng of equi pment and ma teri a l s to the effects of nucl ea r weapons . 
At pres ent , the na tion has no capabi � � ty ,  expe rti s e or res ources i r  
devel opi ng underground nuc l ea r  testbed� and des i res you to adv i s e  them 
on how and where to obtai n s uch capab i l i ti es ,  experti s e  and re�ources . 

Your report s houl d center on the tunnel i ng and dri l l i ng a s pects of 
nucl ear tes tbed preparati on . Equ i pment , pers onnel and contai n�•nt r.eed 
to be addres s ed a l though they are not th� only aspects you may desi .·e 
to co�m�en� on . 

You wi l l  : 10 doubt have questi ons on th• sci enti fi c pa rameters �f 
nucl ear w!apons and the poss i b l e k i nds of equ i pment a nd ma teri a l s  that 
are to be test�d . Test Di vi s i on of DNA wi l l  provi de your poi nt of 
contact for s uch i nforma ti on ( LT T .  J .  Brown - 325-831 1 ) .  

Thi s request i s  hoped to capture your I nterest as wel l  as provi de 
DNA w1 th requi red i nformati on . Your cooperati on i n  th i s  manner i s  
greatly appreci a ted . 

Si ncerel y ,  

£6�.,-H!. t�JU-k lTH0�1AS E .  KENNEDY 0 
- �hf ef, Tes t Di vi s i on 
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N AT I O N A L  R E S E A R C H  C O U N C I L  
A S S E M B L Y  O F  E N G I N E E R I N G  

Attac:u.tt 6 

U . S  NAT1 0NA'-· COMMITTII ON TUNNELING TECHNOLOGY -� ...... 

Apr i l  lO , 1 9"0 

MafROA."'DtJ.f FOR RECORD #.i:J 
SUBJECT : Inquiry by Department of Energy Inspect or General 

This  .. morandum d i scus ses a recent vi si t by represent atives of the 
DOE IG in c onnect ion with a review o! a shaft - s inking proj ect in Alabama . 

Three persons visited on Apri l  2 ,  1 98 0 :  Mr . Paul Crutchfi el d ,  25 2-•089 ; 
Dr .  Jane D i onne (Po l icy & Eva luat i on) 2 5 2 · 4 �46 ; and Mr . Roy Lowery , 25 2 -4 1 2 1 . 
They had been given my name by She l don Wimpfen . 

Mr .  Crutchfi e l d exp l ained that they were looking int o a proj ect to s ink 
a 24- ft di amet er sha ft near Be s semer , Al abama to  a coa l  seam 1 , 1 32 ft bel ow 
the surface . The ho l e  i s  now about 5 00 ft down , and progres s i s  on the order 
of 2 ft per day ( in cont rast to t he t arget of 40 ft per day) . Cost s ha d r i s en 
from $ 2 . 3 M t o  S I B  M ,  and DOE i s  now fac ing a dec i s i on whether to purchase a 
vac uum  pneumat i c  muc k ing syst em for approximat e l y $ 7  M .  The troub l e  is that 
the cut t ers  pu lveri ze rather t han chip the .. t erial . The pu l veri zed rock , 
mixed with wat er . i s  extreme ly d i ffi cult  t o  muck ou� With t hi s int roduc t i on ,  
Mr .  Crut chfie l d t hen asked me why there was a need for a hol e  of that l arge a 
diamet er . I t o l d  h im that we wou ldn ' t know that answer , that it woul d  be best 
asked of c oa l  minin g int erest s (they p l an to) , Bureau of  Mines or DOE Fossi l 
Fue l s Divi s i on (it ' s  the ir program) , or perhaps a consul t ant or c onsult ant s .  
I expl ained how NRC studi es work and how they c an be best used to give ai d-ran ge 
or l ong-range recommendat ion s ,  but not short -t erm solut ions . We discussed two 
ear l ier report s : 

o Bac kground Papers for a Dri l l i"g T•chno logy �o.rksr.op 
o Dri l li� !or Energy Resources 

I told  them that t h e s e  had been done by anot her commi tt ee . 

They i n d i c at ed t h at a l t hough the In spec t or Genera l  would not sponsor a study 
there was a po s s ibi l i ty t hat a study mi ght be generat ed e l sewhere (Fos s i l Fue l s  
Divi s ion ? )  as a resu lt  o f  their inquiry . 

I lat er d i scussed the vi s i t  wi th R . J .  Burger , Execut ive Director , AE , 
and J .  0. Berga . Energy Eng ineering Board . Burger thought that any result ing 
stud )' mi ght we l l  be wi thin the s c ope o f  USNC /TT ' s  ac t i v i t i e s , espec ia l l y in 
view o f  the As s emb l y ' s  rec ent advi c e  t o  the comm i tt ee t o  get more invol ved in 
dri l l ing and energy-re l at ed act ivit i e s .  Berga sees no j urisd i�t ional prob l ems . 
I think he ' d  be happy to have the US�C/TT pick up on the subj ect (if NRC were 
to get involved) . 
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Enc l o sed are two re l at ed papers : 

o BZi:nd Shaft Const�ti.on NBLJ Equipment Update� Jame s E .  f riant , 
The Robb in s Co . 

o Hi.ni.ng CoU � Increase Petro leum Reserves� Scienc e ,  Vo l .  2 07 , 
2 1  March 1 98 0 .  

Thi s  mi ght b e  an appropri at e new act ivity t o  di sc us s  at the annua l 
aeet ing . 

Enc l o sur e s  
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I 

. . . 

Appendi x  D 

F I FTH ANNUAL MEET I NG 

OF THE 

I NTERNAT I ONAL TUNNELL I NG �SSOC I AT I ON 
Atl anta , �eorgf a June 1 5-1 7 ,  1 979 

ATTENDAfiCE 

U. S. De legation 
(NRC-USNC/TT) 

ITA Officer from U. S. 

T�tal u. s.  Participation 

Total Participation 
(A lis t of participants is  
attached) 

Number of Countries Represented 

International Organi aa tions 
Represented 

ADMI N I ST RAT I V E 

Composition of Executive 
Counci l 

Tor L .  Brekke . Vot i n g  De l e gate 

Davi d  G .  Hammon d .  Nonvot ing De l e gate 

Hi chae l B. Barker . Part i c ipant in Working Group 
"P l ann ing U s e  of Sub sur fac el ' 

Don U .  Deere . Part i cipant in Workin g  Group 
"Re search" 

Wi l l iam W .  Hak a l a .  Moderator of Work ing Group 
" Se i smi c E ffe c t s  on UndergrolD'l d Structure s" 

. 
Jack K .  Leml ey .  Se cre t a ry o f  Work i n g  Group 
"Cont ractua l  Shari n g  o f  Ri sk" 

Norman A. Nade l . Mode rator of Work in g Group 
"Cont rac tual Sharin g o f  Ri sk" 

Robert L. Bangert . Se cre t a ry of U . S .  De l egat ion 

Wi l l i a� N .  Lucke . First Vi ce Pre s i den t 

�4 

1 6 7  

2 4  ( 2 1  o f  2 6  member colD'l t r i e s  and 3 n on ­
member count ri e s )  

Pe rmanen t Int ernat i on a l  As soci a t i on o f  Road 
Con gre s s e s  ( P I ARC ) 

Int e rna t ion a l  Soc i e t y  o f  So i l  tre chan i c s  and 
Foun d at i on Engineering ( I SSMFE ) 

I n t ernat iona l Road Fe derat ion ( I RF) 

Wi l l i am  N. Lucl� e (U . S . ) comp l eted hi s term as 
F i rst Vi c e  Pre s i dent an d was succeeded by 
T .  Sh inohara (Japan) .  G. Girnau (Germany) was 
e l e c t e d  Se cond Vi ce Pre s i den t . J .  Leml ey (U . S . ) , 
L .  Lupi a c  ( France ) . and E .  Broch (Norway) were 
e l ec t e d  to the Execut i ve Coun c i l  for three -year 
t e rm s . V . Roi s in (Be l gi um )  succeede d  P

·
. Duffaut 

(Franc e )  as Se cretary General . 
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N� Member Countries The Peop l e s  Repub l i c  of China and Po l and were 
admitted to membership.  

Future Meetings 

TECHN I CAL ACT I V I T I E S  

6th Annual Meet ing , �ay 1 9-2 3 ,  1 980 in 
Brus se l s ,  Be l g ium 

7th Annua l Me e t in g ,  May 1 1 - 1 5 ,  1981  in 
N i ce , France 

Working Groups : E i ght work ing group s  he l d  two work ing s e s s i on s ,  and reported on 
the i r  act i vi t i e s  t o  the General As semb l y .  Th e  work in g  group 
act i vi t i e s  are summari zed in the att ache d pre s s  re l ease . The 
group s are : St andardi zat i on ,  Re s earch , Cont ractual Sharin g of 
Ri sk , Sub sur face P l ann ing , Cat a l ogue o f  Work s in Progre ss , 
Safe t y  in Work , Ma in t en an c e  and Repa i r  o f  Undergroun d St ruct ure s ,  
an d  St ruc tura l  De s i gn  Mode l for Tunn e l l in g .  

On e  n e w  work ing group , Se i smic E f fe c t s on Un dergroun d  Structure s 
was forme d . W . Hak a l a  (U . S . )  wa s appo in t e d  to be the mode rator . 

M .  Barker (U . S . )  was appointed t o  be moderator o f  the work in g  
group on Subsur face P l ann in g . 

The report of work ing group on Con t r a c t ua l  Shar ing of Ri sk was 
pub l i shed and d i st r i but ed by ITA .  

Teahniaa l Pape rs and RETC Partiaipation : Thirteen techn i c a l  pape rs were pre sented 
by I TA membe r s  d ur in g the Rap i d  E xcavat i on and Tunn e l in g  Con feren c e  
( RETC ) . 

Fie Zd Trips : 

Profe s sor Han s Chr i st i an Fi sche r , Pre s i �en t o f  ITA ,  was the speaker 
at t he RETC we l c oming l un cheon . 

I TA members were a fford e d  the opportun i ty to part i c ipate in four 
t e chn i c a l  fi e l d  trips : 

At l ant a Re search Chamber , June 21  (organ i zed by RETC) 

Ba l t imore subway con s t ruct i on ,  June 23 ( 1 4  parti c ipant s) 

Chi cago t unn e l and reservo i r  con struction ,  June 2 3  (1 0 part i c ipant s )  

Washington subway st at i on con st ruct i on ,  J un e  2 3  (40 part i cipan t s) 

The fi e l d  t r i p s  in Bal t imore , Chi cago , and Wash in gt on D . C .  were 
organ i ze d by the USNC/TT . 

A group o f  2 5  Japan e s e  part i c ipant s t ook spe c i al l y-arran ged fie l d  
trips t o  view undergroun d  c on s t ruc t i on i n  Ba l t imore , New York City, 
Chi cago , Co l orado , Ari zona , and Ca l i forn i a .  The USNC /TT part i c i ­
pat e d  i n  p l ann ing the se vi s it s .  
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GENERAL OBSERVAT I ON S  

P lanning , organi zing , an d  conduc t ing a meet ing of thi s  s i ze ,  especial l y  
away from Wash ington , i s  an ambitious undertaking that stretches the capaci ty o f  
a staff not structured t o  take on the addi t ional  work l oad . Sufficient people , 
t ime , and money must be ava i l ab l e  to insure a succ e s s fu l  meet ing . 

Holding an internat iona l as sociat ion meet ing in con j unction with a rel ated 
techn i cal meet ing enhan c e s  both meet ings , and provide s  adequate benefits  to att ract 
part i c ipant s  from l on g  di stance s .  Offi c i a l s  o f  RETC have e xnressed simi lar opinions . 

The meet ing wa s at t ended by an official de l egat ion from the Peoples  Republ i c 
of Ch ina and by three individua l s  from Taiwan . Al though durin g the General Assembl y 
a repre s ent at i ve o f  the Peop l e s  Repub l i c  made known h i s government • s · po s i t i on that 
there i s  one Ch in a , wh i ch inc l udes Ta iwan , no un t oward in c i dent occurred .  

ITA i s  evo l ving into an organ i zat i on o f  con s i derab l e  worth . The techn i cal acti v­
i t i e s  o f  ITA show prom i se o f  being usefu l  to the part i cipat in g countries ; the meet ings 
are att ended by person s w i t h  eminen t  qua l i fi cat ion s  and important re s�on s ibi l i t i e s  in 
underground con s t ruc t i on in their  coun t ri e s .  

The I TA c ont inue s t o  b e  a forum tha t  w i l l  a fford both short term an d  l on g  term 
bene fi t s  to  the Un i t e d  Stat e s . The u . s .  i s  c e rt a in l y  c on t ribut in g an appropri at e 
share t o  ITA a c t i vi t i e s , but stands to gain even more that i t  c ont ribut e s . Some other 
count ries are ahe ad of the u . s .  in cert ain a spect s of t unne l i n g  t e chn o l ogy ; there fore , 
cont inued U . S .  pa rt i c ipat i on may l ead t o  U . S .  adopt i on o f  methods , t e chn ique s ,  and 
too l s  wh i ch may re duce tunn e l i n g  cost s in t h i s  count ry . 
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/ - - - - " f 
A-- · -· _ ......, 

Association International& des Travaux en Souterrair 

International Tunnelling Associatior 

• 

F I FTH ANNUAL MEETING - ATLANTA 1979 

PRESS RELEASE 

• 

Th e  Internat ion a l  Tunne l l ing As s ociat i on he ld  i t s  fi fth annu al  meet ing in 
ATLANTA (USA) from the 1 5th to the 1 7th of June 1979 , immedi ate ly pre ­
ceeding th e fourth "Rapid Excavat ion Tunne l ing Con ference" . The meet ing 
was att ended by -'1( ":/- part i cipant s (de l egat es , obse rvers , and work ing group 
memb ers) repres ent ing 2 1  of the 26 member n at i ons of the As s oci at i on ,  3 
nat i ons int erested in j oining the As sociat i on in the near future , and 3 
Int ernat i on a l  As soc i at i ons . 

MEMBER NATIONS REPRESENTED 

South Afri ca , Fed e ral Repub l i c  of Germany , Al geri a ,  Aust ral i a ,  Aust ri a ,  
Be l g ium, Canada , Spain , United St at es  o f  America,  Fin l and , France , I c e l and , 
Italy,  Japan , Norway , Netherl ands , Pol and , Peop l e ' s Repub l i c  of Ch ina,  
United Kingdom ,  Sweden , Swit zerland . 

MEMBER NAT I ONS NOT REPRESENTED 

Denmark , Greece , India ,  New Zeal and , Turkey 

OTHER NATIONS PRESENT 

Korea ,  Egypt ,  Yugos l avi a  

INTERNATIONAL ASSOC IATIONS REPRESENTED 

Permanent Internat i onal As soc i at i on of Road Congresses  (PIARC) 

• 

• 

Internat ional Society of Soi l Me ch an i cs and Foundat i on Engineering ( ISSMFE) 
Int ernat i onal Road Federat i on ( I RF) 

AITES 
I T A 64 
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ORGAN I ZATION 

The Execut i ve Counci l of the As soci at i on was mod i fied because of the departure 
of the First Vice Pre s i dent W .  N. LUCKE and of the Secret ary Gen eral P .  DUFFAUT , 
and a l s o  because of the increase in the number of supp lement ary members from 
2 to 4 ,  as deci ded by the General Assemb ly .  

Th e  new Execut ive Coun ci l of the As soci at i on i s  as fol lows : 

H .  C .  F ISCHER 
A .  M .  MU I R  WOOD 
T .  SH I NaiARA 
G .  GI RNAU 

J .  LEMLEY 
L .  WPIAC 
E ,  BROCH 
V .  ROI S IN 

WORK ING GROUPS 

Sweden 
United Kingdom 
Japan 
Federal Repub l ic 
of Germany 
Un i t ed St ate s  o f  America 
France 
Norway 
Be l gium 

Pres i dent 
Honorary President 
1 st Vi ce Pres ident 

2nd Vice Pres ident 

Secret ary General 

unt i l  1980 

unt i l  1980 

unt i l  1 9 82 
unt i l 19 82 
unt i l  1982 
unt i l  1982  

Each of the ei ght work ing groups previous ly creat ed he ld two work ing ses s i ons , 
and a new group was formed : Sei smi c E ffe ct s  on Underground Structure s ,  with 
W .  HAKALA (United St at e s  of Ameri ca) as animator . 

The St andardi z at i on work ing group (J . N .  PLICHON , France) reminded the As semb ly 
of the deci sion made at the Tokyo As s emb ly concerning the use of the mode l 
bib l iography system and the key words of the Thes aurus to index al l the 
document s . The group cont inued working on the G los s ary on boring machines , 
whi ch wi l l  appear in the near future , and wh i ch wi l l be fol l owed by a G l os s ary 
on the t radit i ona l  method of dri l l ing and b l ast ing . Th e  compi l ing of answers 
to the four que st i onnai res on the prob l ems of st andardi s ati on wi l l  be under­
t aken when the maj ority of member nat i ons  h ave answered . 

The Research work ing group (P . K I EFT , Netherl ands , new animator ; Vi ce-animat or , 
J .  F .  BOUGARD , France) presented a pre l iminary report (DON V .  DEERE , USA) on 
shi e ld tunne ls . A new subj e ct ,  dea l ing with tunne l  boring machines wi l l  be 
studi ed at the request of several part i cipant s . Final ly , the pub l icat i on 
''Tunnel l ing Research" wi l l  be updat ed . 

The Cont ractual Sharin g  o f  Risks group , (J . LEENEY , United Kingdom , who rep l aces 
N .  NADEL ,  USA) prepared three other recommendat i ons on cont ract vari at i on in 
pri ce ,  type of cont ract , and di sputes . Prob l ems of tunne l  supports were di s cussed 
and they wi l l  be stud i ed at the s ame t ime as insurance , performance guarantees 
and bo��s ,  the s cope of work pack ages ,  and the sharing of cont ractual pract i ces 
in vari ous co1mt ries . 

The obj ect ive of the Subsurface P l anning working group (Mr . BARKER , USA , Who 
succeeds B .  JANSSON , Sweden) is considered to be very import ant in widening the 
act ivities  of the As soc i at i on , but s everal n at ional  groups do not seem to re a l ize  
the importance of the subj ect . The most import ant matters under con s i derat i on are : 

- human react ion s  whi le  underground 
- p l anning procedures 
- energy s avings 

The n at i onal groups are invi ted to  submit the ir ana lyses of the s ituat io� and of 
the proj ect s in the i r  countries , and in part i cul ar for the fol l owing subJ ect s : 
energy saving , pub l i c  s ervices , storage and hous ing . 
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The group on Cat a l ogue of Work s in Progres s  (MR . FUJ ITA ,  Japan) cont inued 
preparing its  c at a l ogue , wh i ch wi l l  be distribut ed in March 19 80 . The group 
p l an s  to prepare des cript i ve bul l et ins for speci fic tunne l s . 

The work ing group on Safety in Work (MR . KRI GE ,  represent ing MR .  WAGNER , 
South Africa) prepared a recommendat i on on the use of s a fety s i gnals  in t unne l s  
under const ruct i on .  It  wi l l  be  pub l i shed i n  1980 . 

The group on Maint enance and Repair of Underground St ructures (MR . J .  BARTLETT 
repre s ent ing D .  REES , Un i t ed Kingdom) cont inued the st udy of i t s  subj ect : Dat a 
b ank of exist ing tunne l s ,  and ex i st ing st andards for inspect i on ,  maint enance 
repa i r ,  and safety (A quest i onnaire was prepared) , method s  of inspect ion l imi t ed 
t o  cas e h i s t ories and a program to deal with special  d i ffi cult ies : l ong term 
s et t l ement s , l eak age of wat er ,  freez ing and i c i c l e s  in wint e r .  

The St ructural De s ign Model  for Tunnel l ing group (H . DUDDECK ,  Federal Repub l i c  
of  Germany) , wh i ch was formed on ly l ast  year i n  Tokyo , inc luded a l arge number 
of p art i cipant s . Four types of tunne l s  were chosen in order to compare the 
concept s of support des i gn . The answers to  thi s  quest i onnaire show the vari ety 
of point s of view .  Sub - groups are i n  ch arge o f  preparing a synthesis  for each 
type of tunne l : 

- a tunne l in soft soi l driven by using a shield  
- a t unnel  supported by  s t e e l  anchors and shot cret e 
- a deep tunnel  in moderat ely h ard rock 
- a cut and cover tunnel  of rect angu l ar cros s sect i on 

________________________ o ------------------------------

The det ai led summaries of the F i fth Annual Meet ing , inc luding the annua l report s 
of the membe r  n at i ons , the reports on the act ivities of the working groups , and 
the summaries  of the presentat i ons made during the Fourth RETC by the AITES 
memb ers wi l l  be d i st ributed without charge to the member nat i ons of the As soci at i on 
and t o  the part icipants of the Annual Meet ing . Other copies can be  obt ained from 
the editor "Pergamon Press Ltd" . 

________________________ o -----------------------------

The next Annual Meet ing wi l l  be he ld in Brusse l s , from May 19 through 23rd ,  19 80 , 
in conj unct ion with the Int ernat ional Sympos ium on "The Safety of Underground 
Work s " ,  organized by the Belgian Tunne l l ing As sociat i on .  The member nat i ons of · 
AITES are invited to encourage the ir  members t o  submit text s  for present at i on 
during the Sympos ium . 

The 1 9 8 1  Annual Meet ing wi l l  be he ld in N ICE , France , from the 1 1th t o  1 5th May , 198 1 . 

Information concerning AITES may be 
M. C .  BERENGUI ER 
Secret aire AITES 
109 , Ave . S .  Al l ende 
B .  P .  48  
69672 BRON CEDEX FRANCE 

0 
obt ained from the Secret ari at : 

Tel : 
Te l ex : 
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Appendi x  E 

S I XTH ANNUAL �EET I NG 
OF THE 

I NTERNAT I ONAL TUNNELL I NG AsSOC I AT I ON 
Bru ssel s ,  Bel g ium May 19  - 23 , 1 98 0  

ATIENDANCE 

u. s. De legation 
(NRC-USNC/TT J 

ITA Officere freom u. S. 

Total u. s. Paret icipation 

Tota l Pareticipat ion 

NUmbere of Countreies Repreesented 

Interenationa l Ol'gani aations 
Repreesented 

ADM IN I STRAT IV E  

Election of Officeres 

David G .  Hammond , Voting Del egate 

Norman A.  Nadel , Nonvoting Del egate 

Michael B .  Barker , Animateur, Working 
Group on Subsurface Planning 

Wi l l iam W. Hakala , An imateur , Working 
Group on Sei smic Effects on Underground 
Struc tures 

Terenc e G .  McCusker , Member of Working 
Group on Research 

Susan V .  Hei s l er ,  Secretary of U . S .  
Del egat ion 

Jack K .  Leml ey ,  Member , Executive Counc i l , 
ITA 

2 2  ( 1 7  of 26 member countries and 5 non­
member countri es )  

Permanent I nternational As soc iation of 
Road Congresses (PIARC) 

Int ernat ional Commission on Large Dams ( !COLD) 

G .  Girnau , Federal Republ ic of Germany , was 
el ected Pres ident for a three year term . Jack 
K .  Leml ey ,  u . s . , and L .  Lupiac ,  France , were 
el ect ed Vice Pres ident s , both to serve for 
three years . Three new members were el ect ed 
to the Execut ive Counc i l : Y .  Onouch i of Japan , 
F .  Descoudres of Swit zerland , and H . P . S .  Van 
Lohui zen of The Netherl ands . 
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FutuPe Meeting 

Detai led Report 

TECHN I C AL ACT I V I T I E S  

Working Group on 
Standardization 

Working Group on 
Research 

Working Group on 
Contractual Shar­
ing of Risk 

7th Annual Meet ing , May 1 1 - 14 ,  1 981  in 
Nice , Franc e in connection with the Inter­
nat ional Sympos ium , Cost Cutt ing Research 
in 1\mne l l  ing 

A detai l ed  summary of the meet ing , inc luding 
the main discus s ions of the General As sembl y.  
annual  report s of  member nat ions , detai l ed 
reports of the act ivit ies of the working 
groups , and the report of the o�en discuss ion 
s es s ion on safety in underground work wi l l  be 
pub l i shed at a later date  by the Secretar iat 
of the ITA . 

The techn ical ac t ivit ies  were carried out by 2 meet ings of each 
of the 9 working groups . Their act iv it ies  are summar i zed bel ow : 

Th e working group prepared the glos sary on tunnel boring 
machines in 4 l anguages (French , Engl ish ,  German and Japanese) ; 
it w il l be soon d istributed and compl ementary t erms wi l l  b e  
added next year . The group is  prepar ing another gl ossary for 
the t erms used by the tradit ional method of construction by 
dril l ing and blasting . The firs t draft wil l be avail abl e at 
the 1 98 1  meet ing . The answers to th e quest ionnaires on stan­
dard i zat ion of underground pro fi l es were analyzed ; a summary 
wil l be d istributed and a dra ft recommendat ion concerning 
th e st andard i zat ion of c ircul ar profil es wil l  be  prepared and 
d i s tributed in order to get comments before the 1 98 1  meet ing . 

The working group meet ings had �art i cipant s represent ing 1 2  
countries . The general report on shield tunnel l ing has been 
present ed , and wi l l  probabl y  be ready for publ icat ion by the 
end of thi s  year . The group has d i s cus sed the bas is of its new 
study on tunnel bor ing mach ines . The main l ines for the general 
report should be ava i l abl e in Nice . A new sub j ect has been cho­
sen,  the study of whi ch wi l l  be undertaken after the Nice •eet­
ing : "Solut ion of Water Probl ems in Tunnel l ing . "  The necessary 
el ement s for the publ icat ion of the group , '�nnel l ing Research 
Document at ion" wil l be gath ered before Jul y  1 .  

The working group prepared recommendat ions on ground support ,  
the award of c ontract s ,  mob i l i zat ion ,  and advanc e payments . 
Recommendat ion s  on d isput es and on variation in price were 
adopted as  ITA po l icy . A future program to be stud ied inc ludes 
bonds , th e rol e of the engineer , working c ondit ions , and the 
probl ems of measurement and insuranc e .  
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flozeking Gztoup on 
SubiJUl'face Planning 

flozeking Gztoup on 
Cata logue of Wozoks 
In Pzoogress 

flozeking Group on 
»lintenance and 
Repair of under­
(ll'ound Stl"UCturoes 

florking Group on 
Stl"UC tum l  Design 
Mode ls faze Tunne l­
ing 

flozeking Group on 
Seismic Effects on 
underground Stl"UC­
tures 

flozeking Gztoup on 
Safety in Wozek 

The working group received and discus sed six papers from 
member countries on various proj ect s  and aspects  of planning 
for subsurface use.  Among the proj ects discussed were maj or 
underground commercial fac i l ities , hous ing, transportation, 
community fac i l ities ,  and institut ion buildings . The planning 
techniques of several countries were compared , and the con­
c lus ions reach ed that much improvement was needed in rel ating 
pl anning for the subsurface to surface urban condit ions . 

The working group studied the l ists rece ived from Spain , USA, 
France , Japan, Netherl ands and United Kingdom ; the target date 
for the answers is August 14 , 1 980 , and the catalogue wi l l  be 
publ ished just after this  date . The future activities of the 
working group wi l l  consi s t  of cataloguing in the fol lowing 
order of priority,  interest ing tunnel s ,  compl eted tunnel s and 
tunnel s  under planning . 

The working group exchanged informat ion about inventory, methods 
of repair , and of inspect ion . The col l ec t ion of data and analy­
sis  of informat ion wil l be cont inued al though onl y  a few coun­
tries can answer . Case studies of repair �roj ects wil l be 
publ i shed and analyzed . 

The working grouo rec eived 5 2  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 propos ed ;  a final draft wi l l  be written 
within a few months for submitting to the approval of the group 
members and of the Executive Council and for publ ication . 

The work ing group received informat ion �rovided by the del egates 
of 13 countries regarding the damage caused to underground 
s tructures during earthquakes and the needs for aseismic des ign 
procedures ; a memorandum wi l l  be distributed . The obj ectives 
of the group are to c ont inue to develop the bibl iography on 
damages ;  the state  of the art paper prepared in the U . S .  wil l  
b e  d i stributed for comments  before the end o f  the year ; the 
group wi l l  prepare for the 1 98 2  meeting a report about the de­
sign philosophy for underground structures subj ect to 
sei smic forces . 

The working group submit ted a document on the use of safety 
s igns in underground works to the Execut ive Counci l  with the 
request  that it b e  publ i shed as soon as possib l e .  The group 
has a l so embarked on the task of col l ecting statistics on acc i ­
dents dur ing construct ion . It  is  al so the group ' s intention 
to compil e guidel ines on safety during construct ion ; inital l y , 
the areas of vent i l at ion , i l lumination , dr i l l ing , bl ast ing and 
traffic in tunnel s wil l  be cons idered . 
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I NTERNAT I ONAL SYMPOS I UM 

The Safety of UndePg.round WoPks The sympos ium was organi zed by the Bel gian Tun­
nel l ing As sociat ion w ith the obj ect ive of p�t ing 
safety knowl edge for al l types of underground works . 

There were 4 themes concerning safety of underground 
works : 

o At the concept ion stage 
o At the real i zat ion stage of the aain construc tion 

and the associated support facil i ties 
o At the real i zat ion stage for construction per­

sonnel in connect ion with bui l ding procedures 
(chaired by Mr . Leml ey , U . S . )  

o At the util i zat ion s tage 

Add i t ional l y ,  there was a special sess ion on case 
hi stor ies . An open di scus sion on May 23 conc luded 
the sympos ium . Princ ipal  speakers were the sess ion 
chairmen and members of the working group on Safety . 

CONCLUS I ON S  U . S .  partic ipat ion in act ivit ies of  the Interna t ional Tunnel l ing 
Assoc iat ion cont inues to be worthwh i l e .  The u . s .  has been abl e  to 
make substantial  contribut ions to the ITA , princ ipal ly  in the areas of 
planning , contractual sharing of r i sk ,  research , and seismic effects . 

Several other nations , not ab l y  Japan and the European nat ions , are 
l eaders in tunnel ing technology .  The opportunity to work through 
the USNC/TT with representat ives of these nations in internat ional 
working groups holds the prospec t of introduc ing the latest and 
best ideas for poss ib l e  adopt ion in the u . s .  

For these  reasons , U . S .  part icipation in ITA act iv i t i es and support of 
the ITA shou ld continue at approx imatel y the present l evel . 
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ASSOC I ATION I NTE RNATIONALE 
DES TRAVAUX E N  SOUTE R R A I N  

INTE RNATIONAL TUNN E L L ING 
ASSOC I ATION 

A . I . T. E .  S .  I .  T. A . 

® 

Appendix F 

PARTAGE CONTRACTUEL DES RISQUES 

CONTRACTUAL SHARING OF RISKS 

Recommendations pr6par6es par le Groupe de Trava i l  

Recommendations prepared b y  the Working Group 

MAI - 1979 - MAY 
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It has long been recogn iled by kno" · 

ledgeab le people in the industry that 
the con tracting pract ices employed for 
the const ruction of unde rground wor ks 
have a material e ffect upon the efftcten ­
cy w ith which such works are const ruc· 
ted . In  an effort to improve the con · 
tractual climate in which unde rground 
works are const ructed . the lnte rna· 
t ion al Tunne lling Associat ion establ is· 
hed a workmg group for Cont ract ual 
Sharing of Risks whtch was ch�rged 
with the responsib i l i ty of exammm� 
the means by which risks are custo· 

marily shared and makmg recommen· 
dations to promote more equitable and 
efficient sharing of risks . 

There follow recommendat ions ent it led : 

- Changed Condition Clauses 

- Full Disclosu re of All Available 
Subsurface Information 

- Eliminat ion of Disclaimers 

- Prequal ificauon of Contractors 

These recommendat ions are the result 
of extensive communication among 
the members of the working group . 
and meet ings of representat ives of t he 
working group in Stockholm in J Q7 7 .  
an d  in Tokyo i n  1 9 7 8 .  The draft re· 
commendations were circu lated among 
all of the member nations and their  
adoption as recomme�dat ions by �he 
In ternational Tunnelhna Assocaataon 
has been unan imously approved . 

(i) 

7 2  

CHANGED 

CONDIT IONS 

CLAUSES 

I t  is in the best long term interest of 
both owners and contractors to incor· 
porate a "Chanaed Conditions" clause 
in their cont�acts . The wording of such 
a clause differs from one contract 
form to another but the intent ion 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 
Condit ions" clause in construction 
cont racts is that contractors are indu · 
c:ed no to include large contigenc:� 
sums in their tenders to cover the risk 
of encounterina adverse underaround 
conditions .  Much of the aamble is there­
by taken ou t of undersround construe:· 
tion . The owne r  does not have to pay a 
windfall price when only normal con · 
ditions are encountered and the con­
tractor su ffers no disaster when unan · 
ticipated condit ions arise . The owner 
only pays as if the true conditions were 
oriainally known . Both parties funher 
benefit by the creation of an informal 
procedure , aenerally throush the En&i · 
neer .  for resolvins disputes by nesocia· 
tion rather than lit igat ion . 

The Ions term advantage of the inclu­
sion of a "Chqed Conditions" clause 
in construction contracts is, therefore, . 
in lowered construction costs ( I ) by 
the existence of more contractors wiJ. 
ling and financially able to enaage in 
such work , and ( 2 }  by the elimination 
of underground risk continaency costs 
from tenders . The owner pays Jess for 
the completed project and receives 
actual money value for what he con· 
tracted to have constructed . 

The International Tunnellina Associa· 
tion recommends that a "Chanaed 
Conditions'' clause be incorporated in 
all tunnel ling contracts .  
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F U L L  

DISCLOSURE 

OF AVAI LABLE 

SUBSURFACE 

IN FORMATION 

It is consistent witt't the incot porauon 
of a "Chansed Conditions .. claust in  
construction contracts to recommend 
the full disclosure to tendere rs of all 
available subsurfact informat ion . inclu· 
dina both factual and interpret ive data . 
The reason is that the owner alone has 
the adequate and nectssary t ime to 
explore . analyze and study available 
sources of infonnat ion as to under· 
pound conditions. I t  is not economi· 
cally feuible or prac tical for contrac· 
tors to do so for every project on which 
a tender is a�bmitted . Moreover .  
contractors pnerally do not have 
the means of access or the time to 
carry out meaninaful  subsurfa�e in·  
vestiptions durina the relauvely short 
tender period . If con t ractors were 
actually to make the i r  own explora· 
tions, the i r tenders •ou ld have to m· 
elude this cost , resul t mg in a increas­
ing of expense to the owner.  without 
a co,�pondina bene fi t  to the owner . 

While it is recosnized that often there 
is no clear distinct ion between fac tual 
data and interpret i� data . to t he e� · 
tent possible , opinions of tl!c owne r s 
specialists should be clearly. adent • fied . 
Those opin ions which are sagm fican t l )'  
relied upon by the designe r shoukl 
also be identified . 

73 

I t  i s  bel ieved that full disclosu re o f  all 
available subsurface infonnation will 
result  in bette r , more competitive ten­
ders . and in the lona run will result in 
lowe r  contract pricts . Similarly . there 
will be fewer disputes becaust such 
disclosure will provide a better basis 
for determ in ina whether a ''Chanaed 
Condit ion " has been encountered 
durina const ruct ion . 

The International Tunnellina Associa· 
t ion recommends that a ful l  d isclosure 
of all available subsurface infonnation , 
includina both factual and interpret•· 
tive data. be made to tenderers for all 
tunnel l ina cont racts . 
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CD 

E L IMI NATION 

O F  

D I SCLAI M E RS 

I t  is consisten t with the inclusion of a 
"Changed Conditions" clause in cons­
truction cont racts and lhe ful l  discle»u · 
re of all available subsurface informa· 
t ion . to el iminate so-called "discla• · 
mers" . clauses purporting to reheve 
the owner of responsibility for the accu·  
racy of the underpound informat ion 
furnished . Otherwise , a conflicl is crea· 
ted between the "Chan,ed Condit ions·· 
clause and the disclaimer clause , mn• ·  
pting the intended elimination by 
contractors of contingency sums from 
their tenders to cover the uncertainty 
created by the disclaime r .  

For contractual purposes a d ist inct ion 
should be made between data the 
accuracy of which the owner is prepa· 
red to parantee and that which is 
provided for the information of the 
tenderer . The former should be bin· 
dina on the owner . While the accuracy 
or

' 
the latter is not paranteed it should 

not be expressly disclaimed and should 
no be reprded a bindinl for the pur· 
poses of a "Chanted Condition

.
s'' deter· 

mination but it should be cons1dered as 
one factor with all the other evidence . 

1M practice of the owner makin, the 
interpretation Of the pound IS recom· 
mended . 

· 
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By the elimination o f  disclaimers. 
owners should be encouraaed to en· 
111e in well conceived and executed 
underground invest iptions. sufficient 
both for design and construction pur· 
poses .  This will  benefit owners by 
reducing the marain of uncertainty . 
enabling better design and planning. 
leadina to more economic const rue· 
tion . It  is believed that the added 
time and expense of a thorouah site 
investiaat ion , in the Ions run , is much 
less costly' than the lost time and 
extra expenses incurred during cons· 
truct ion in overcomina the consequen· 
ces of incorrect underaround informa· 
tion . The better the underaround 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 "Chanpd Con­
ditions" . 

The International Tunnellina Associa· 
tion recommends that adequate resour· 
ces b� employed on around investi· 
ptions at the pretender stqe and that 
disclaimer clauses be eliminated from 
all tunnellina contracts . 
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PREOUAL I F ICATION 

OF 

CONTRACTORS 

I t  is in the best interest of owners to 
Kek bids only  from cont ractors who 
have satisfied a riaorous technical and 
financial prequalificat ion procedu re . 

Works of underaround 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 prepuation 
of realistic bids requires experience in 
the particular form of underaround 
construction envisaaed .Conditions may 
c:h��tat rapidly and if const ruction .•s 
to proceed without undue delay and m 
safety , both to persons within the 
works and to thi rd parties in the vi·  
cinity of the works. the contractor� 
involved must hive substantial re · 
sources available , both of technical 
abil ity , experience of similar situ a· 
tions and of financial strenath  to 
enable an immediate responK to be 
made to chanaina conditions .  

It is  the practice amona some owners 
in some parts of the world to accept 
tenders for underaround work from all 
contractors choosina to submit them . 
AU too often tenders will be received 
from firms which hive limited or no 
backpound in underaround constru�·· 
tion . It is extremely difficult if not 
impossible fo.r tM owner in these cir· 
cumstances, particularly if it is a publu: 
body,  to ref UK to KCept the tender of 
such a firm .  Unfortunately, the ac:cep· 
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tance o f  such a tender i s  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 
contractina orpnizat ions which have 
demonstrated in advance in a formal 
fashlbn that they have available ade· 
quate financial resources and personal 
wel l 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· 
ll!S,  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 who have 
the resources required and which may 
possibly be required to complete the 
works safely and expeditiously . 

The I nternational Tunnellina Associ&· 
tion recommends that · owners seek 
bids only form contractors �ho hive 
satisfied a ri&orous techmcal and 
financial prequalification procedure .  
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