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NOTICE: The project that is the subject of this report was approved by 
the Governing Board of the National Research Council, whose members are 

drawn from the councils of the National Academy of Sciences, the Nation
al Academy of Engineering, and the Institute of Medicine. The members 

of the committee and subcommittees were chosen for their special compe
tences and with regard for appropriate balance. 

The National Research Council was established by the National Academy of 
Sciences in 1916 to associate the broad community of science and technol

ogy with the Academy's purposes of furthering knowledge and of advising 
the federal government. The Council operates in accordance with general 

policies determined by the Academy under the authority of its congres
sional charter of 1863, which establishes the Academy as a private, non
profit, self-governing membership corporation. The Council has become 
the principal operating agency of both the National Academy of Sciences 
and the National Academy of Engineering in the conduct of their services 
to the government, the public, and the scientific and engineering commu

nities. It is administered jointly by both Academies and the Institute 
of Medicine. The National Academy of Engineering and the Institute of 
Medicine were established in 1964 and 1970, respectively, under the char
ter of the National Academy of Sciences. 

SPONSORS: This project was sponsored in 1983 through u.s. Bureau of Mines 
Contract Number JO 199025 by the following government aqencies: u.s. Bu

reau of Mines, u.s. r�ological Survey, Bureau of Reclamation, Defense 
Nuclear Agency, Department of the Air Force, Department of the Army, De
partment of the Navy, Department of Energy, National Science Foundation, 
Federal Emergency Management Agency, and Urban Mass Transportation Admin

istration. 

A li mited number of copi es are avai lable from 
u.s. National Committee on Tunneling Technology 

National Academy of Sciences 
2 10 1  Constitution Avenue, N.W. 

washington, D.C. 20418 

Copyr igh t  © Nat iona l  Academy o f  Sc iences.  A l l  r igh ts  reserved.

U.S.  Nat iona l  Commi t tee  on Tunne l ing  Techno logy :   Repor t  fo r  1983
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INTRODUCTION 

The u.s. National Committee on Tunneling Technology (USNC/TT), a unit of 
the Commission on Engineering and Technical Systems, was fo�ed 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 chai� of the Federal Council 
for Science and Technology for a "u.s. focal agency to be responsible for 
assessment of tunneling activities, and where appropriate, for stimula
tion of improvements in tunneling technology." 

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

• To serve as the national organization for stimulating advancement 
in the state of the art of tunneling technology and in the effective use 
of the subsurface by promoting the coordination of activities pertaining 
thereto--assessment, research, development, education, training, and col

lection and dissemination of information. 
• To effect appropriate participation in all activities of the Inter

national Tunnelling Association (ITA) through the National Academy of Sci
ences-National Academy of Engineering-National Research Council, which 

adheres to the ITA on behalf of the scientists, engineers, and technolo
gists of the United States interested in tunneling technology. 

The committee's functions include, but are not limited to, the fol
lowing: 

• Collection and dissemination of technical information related to 
tunneling, including current research, development, and innovative activ
ities, as well as data on cost and perfo�ce of tunneling components 
and systems. 

• continuing assessment of the state of the art of the tunneling sys
tem to identify technical needs which might be met through research and 
development, to ascertain the overall level and structure of research and 
development, to review periodically the extent to which it is appropriate 
to the future demand for different types of tunneling, and to stimulate 
cross-fertilization of advanced technology developed for other purposes. 

• Periodical statistical demand forecasting and collection of de
mand data. 
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• Study of contracting practices in relation to the present state 
of the art of tunneling, including consideration of how the risks are 

shared and how to encourage the use of tmproved techniques. 
• Action necessary to tmprove the understanding on the part of plan

ners, officials, and the general public of the benefits to be obtained 

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
plication, planning, and practice of tunneling. 

This annual report describes the work of the committee and its sub
committees in calendar year 1983. The committee is grateful to the fed
eral agencies that sponsor its activities. 
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ACTIVITIES OF THE COMMITTEE 

Nomination and Appointment of Members and Officers 

Ten members completed their terms on the committee on June 30, 1983; 
eiqht were succeeded by new members, and the terms of two were extended 

for three years. 

The followinq new members were appointed for terms endinq in 1984: 

Georqe J. Zieqler (qovernment) 

Robert J. Evans (qovernment) 

The followinq new member was appointed for a term endinq in 1985: 

Leon L. Beratan (qovernment) 

The followinq new members were appointed for terms endinq in 1986: 

Charles A. Baskerville (qovernment) 
Allen w. Hatheway (academic/research) 
Stanley L. Paul (academic/research) 
Donald L. Vieth (qovernment) 
John w. Wilson (representative of the American Institute of 

Mininq, Metallurqical and Petroleum Enqineers) 

The followinq members were reappointed for a period of three years, 
endinq in 1 986: 

Lloyd B. Underwood (representative of the Geological Society of 
of America) 

J. Gavin Warnock (representative of the American underqround-Space 
Association) 

Followinq acceptance of a request for representation on the commLt
tee by the Institute of Shaft Drillinq Technology, Hassel E. Hunter was 
appointed as desiqnated representative for a term endinq in 1986. 

Don A. Linqer completed his term as committee chairman on June 30 
and became immediate past chairman and ex officio committee member. He 

was succeeded by Dennis J. Lachel, who will serve as chairman from July 1, 
1983 to June 30, 1984. Z. T. (Dick) Bieniawski was appointed vice chair
man for the same period. 

The membership of the committee and its subcommittees for the period 
July 1, 1983 to June 30, 1984 is listed in Appendix A. 
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Annual Meeting 

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

The twelfth annual meeting of the committee was held June 10-12, 
1 98 3, in Chicago, Illinois, in connection with the Rapid Excavation and 
Tunneling Conference (RETC). The committee meeting included three sub

committee and four task group meetings. In conjunction with the annual 
meeting the committee operated an information booth on committee activi

ties in the RETC exhibit area and hosted a coordination breakfast meet

ing at which eleven societies and committees active in tunneling and re
lated fields made presentations on their technical programs. The record 
of the annual meeting is included as Appendix B. 

Special Activities 

The activities of the u.s. National Committee on Tunneling Technology 

were covered in a special issue of Underground Space magazine published 
in January 1983. The issue focused on tunneling and contained reports 

on the committee and its subcommittees as well as on the International 

Tunnelling Association, the Tunnelling Association of Canada, the Rapid 
Excavation and Tunneling Con ference, and the Underground Technology Re
search Council. 

In October 1983, "Subspace 83, " twin con ferences on subsurface space 
as a vital natural resource , was held in Minneapolis at the University of 
Minnesota. The themes o f  the two con ferences were "International Expe
rience in the Development of Subsurface Space" and "The u.s. Urban In fra
structure and the Development of Subsurface Space. " The committee was an 
institutional cosponsor of "Subspace 83" and held its annual Executive 
Committee meeting in conjunction with the conferences. 

Changes in the Committee's Cons titution 

The Commission on Engineering and Technical Systems (CET S) ,  at its meet
ing on October 26, 1983, approved changes in the constitution recommended 
by the committee at its meeting on June 12, 1 983. The changes included 

revisions to reflect the current organization within the National Research 
Council and an increase in committee membership to include a designated 

representative of the Institute of Shaft Drilling Technology. The Gov
erning Board received and accepted the Commission's approval of the amend
ments on November 7, 1983. A copy of the revised constitution is included 
at Appendix c. 
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ACTIVITIES OF THE SUBCOMMITTEES 

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

ad hoc subcommittees. From time to time a subcommittee conducts a sep
arately funded study resulting in a published report, but generally the 
subcommittees conduct their work as part of the committee's continuing 
activities and are supported with core funding. Some of the subcommit
tees perform work that supports u.s. participation in the activities of 

"the ITA while others undertake tasks primarily related to tunneling with
in the United States. The programs of the seven subcommittees are sum

marized below. Rosters of the subcommittees are included in Appendix A; 
additional information on their activities appears in Appendix B. 

Subcommittee on Contracting and Management Practices 

The subcommittee continued work on three tasks initiated in 1 980. These 

are (1) to review the implementation of recommendations discussed in 
three previously published reports --Be t ter Con tracting for Un derground 

Con structi on, Recommended Procedures for set tlemen t  of Underground Con
struction Di spu tes, and Be t ter Managemen t of Major Underground Construc

tion Projects; (2) to facilitate participation in the ITA Working Group 
on Contractual Sharing of Risks; and ( 3) to study contractual arrange
ments among owners, engineers, and designers in order to effect innova
tion in design. For the first task, the subcommittee held a meeting in 
conjunction with the USNC/TT annual meeting and the 6th Rapid Excavation 
and Tunneling Conference (RETC) , where twelve of the eighty papers relat
ed to contracting and management practices as recommended in the three 
previously published reports. The proposed survey was reviewed to insure 
consistency with the RETC papers. The follow-up survey will be conducted 
in 1984. With respect to the second task, the subcommittee chairman pre
pared a position paper entitled "Coordinated Insurance Program" for the 
ITA working group and the subcommittee prepared comments on three papers 
submitted for review. Action was deferred on the third task until results 

are evaluated from the follow-up survey to be conducted in 1984. 
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Subcommittee on Demand Forecasting 

The subcommittee, having requested inactive status prior to initiating 
an update of the 1981 report, did not hold any meetings. At the June 

1983 annual meeting, the committee confirmed its belief that a thorough 
demand forecast is needed by the u.s. tunneling industry. However, an 
estimate of the cost for conducting this demand forecast indicated that 
the effort appears to be beyond the resources available to the committee. 
Therefore, alternative approaches for collecting and maintaining a data 
base on planned underground construction projects in the United States 
are being considered. Solicitation of private funds or joint support 
with another technical group are possibilities. 

Subcommittee on Design Considerations 

The subcommittee held two meetings in 1983 and a report is in preparation 
on the use of precast concrete tunnel liners. The report will include 
an assessment of the technology, development of precast liners, and their 
appropriateness for particular situations. The objective of the report 
is to identi fy project uses and successes, assess advantages and disad
vantages, and discuss problems of user acceptance. The subcommittee is 
coordinating its ef forts with a technical committee of the Underground 
Technology Research Council which has drafted a report on cast-in-place 
tunnel lining design. 

Subcommittee on Education and Training 

The subcommittee activities addressed three principal areas in 1983: 
compilation of a mini slide set on rock bolting ; a major update and ex
pansion of the reading list; and education of engineering students for 
underground design and construction. Particular concern was expressed 
with regard to the lack o f  education requirements in earth sciences for 

civil engineers . As a result, most education for underground design and 
construction must occur either during g raduate training (in a limited 
number of colleges) or during on-the-job training after employment . The 

committee proposed an ef fort to introduce careers in tunneling as a sub

ject for career nights at the junior and senior high school levels. 
The subcommittee's previously prepared slide set illustrating tunnel 

construction methods was presented at the U SNC/TT exhibit at the RETC. 
As a result o f  increased demand following the exhibit, the supply of slide 
sets was exhausted. The slide set was restocked for future sales, in an
ticipation of additional demand following completion of the mini slide 
set. 
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Subcommittee on Geologic Site Investigation 

The subcommittee is undertaking a special, separately funded study and 
evaluation of geologic site investigations for tunnels, initiated in 

December 1981. During 1983, the subcommittee concentrated its efforts 

on the collection of case-history data for tunneling projects which had 
been selected for the study. Subcontractors were used to compile and 

tabulate data collected by subcommittee members and to prepare and docu
ment a computer based tunnel information system. In December 1983, a 
workshop was held to review and analyze all data collected and prepare 
a draft report. In addition, the project was extended and expanded to 
include collection of data from a limited number of deep shaft projects. 

The subcommittee project is scheduled for completion in 1984. 

Subcommittee on Planning and Evaluation of Subsurface Use 

The subcommittee completed the first of five case-history studies on the 
use of the subsurface for urban mobility, common duct, and energy systems. 
The first case history study on the impact of the Pittsburgh light rail 
project included a site visit in February 1983. A summary report on the 
project was presented at the committee's annual meeting in June 1983 and 
at "Subspace '83, " twin conferences which the committee jointly sponsored 
at the University of Minnesota in October 1983. The case history will be 
the subject of a report to be published by the committee in 1984. 

In addition to the case-history studies, the subcommittee also spon
sored a commissioned paper on the peacetime use of civilian defense shel
ters as dual-purpose underground facilities. 

The subcommittee chairman, as animateur (chairman) of the ITA Work
ing Group on Subsurface Planning, provides leadership of that group and 
liaison between the United States and other nations active in the use of 
the underground. 

Subcommittee on Research Needs 

The subcommittee completed an assessment of present tunneling research 
in the United States, which was presented at the committee's annual meet
ing. Particular concern was expressed that the present level of research 
is neither adequate to support university research and graduate training 
programs nor to sustain u.s. construction capabilities in the world mar
ket. The subcommittee chairman, as a member of the ITA Working Group on 
Research, prepared a report for the International Tunnelling Association. 
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REPRESENTATION OF THE UNITED STATES IN THE ACTIVITIES 
OF THE INTERNATIONAL TUNNELLING ASSOCIATION (ITA) 

The USNC/TT functions to fulfill the responsibilities of the United States 
as a member-nation of the ITA, which is one of the basic purposes stated 
in its constitution. The committee works with the other 32 member nations 
of the ITA, thereby providing cross-fertilization of current, developing, 
and advanced technologies. Through the committee the u.s. maintains an 
active and leading role in the ITA, with one individual serving as ITA 
president and four others serving as members, animateurs, or vice anima
teurs of working groups. In addition, the committee provides input, when 
requested, for the activities of the other ITA working groups. 

Meeting of the General Assembly 

The Ninth Annual Meeting of the ITA was held in Warsaw, Poland, May 15-18, 
1983, in conjunction with the international symposium "Underground Works
Man-Environment, " organized by the Polish Federation of Engineering Asso
ciation (NOT) and Polish Committee for Geotechnics. Representatives of 
22 national and 2 international organizations participated in the meet
ing. Because of a U. S. Department of State prohibition on travel to Po
land using federal funds and a restriction on travel of federal employ

ees to Poland, the United States delegation consisted of only two persons: 
Jack K. Lemley, ITA Vice President, and Dennis J. Lachel, USNC/TT Vice 
Chairman. Mr. Lachel was the u.s. voting delegate. The two u.s. anima
teurs, Michael B. Barker and William w. Hakala, and other members of ITA 
working groups were unable to attend because of limited private funds 
available and the restriction on federal employee travel to Poland. This 
latter restriction also prevented attendance by the USNC/TT Chairman, 
Don A. Linger. 

At the General Assembly there were no motions of particular signifi
cance; however, the election of members of the Executive Council was sig
nificant. ITA Vice President Jack K. Lemley, of the United States, was 
elected ITA President for a three-year term. He is the first u.s. citi

zen elected to the ITA presidency. Reports were given at the General As
sembly on the status of ITA's application for United Nations recognition 
as an international nongovernmental organization (NGO) and on the ITA's 
participation in a UN sponsored workshop on use of subsurface space in 
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developing countries, held in Stockholm in October 1982. Also discussed 

were the publications policy of the association and the status of enroll
ment of affiliate members. Two new nations were accepted for membership 
and one nation has temporarily withdrawn, bringing the total membership 
to 33 nations. 

The Executive Council confirmed caracas, Venezuela, as the site for 
the lOth annual meeting in June 1984, in conjunction with the 1st Latin 
American Congress of Underground Works. In addition, the invitation ex
tended by Czechoslovakia to host the 1985 ITA meeting was accepted. 

A special open session was held jointly with the NOT symposium par
ticipants. The session, chaired by Dr. Gunter Girnau, ITA, and Dr. Stana
tello, NOT, was entitled "Urban Contracting and the Environment. " 

A report on the ITA meeting is included as Appendix D. 

Activities of the Working Groups 

The ITA conducts its technical activities primarily through working groups 
with memberships representing a cross section of member nations. The ar
eas of interest of the ten established working groups are as follows: 

standardization, research, contractual sharing of risk, subsurface plan
ning, health and safety in work, maintenance and repair of underground 
structures, structural design models, catalogue of tunnels, seismic ef
fects on underground structures, and cost/benefits of underground urban 
public transportation. The working groups carry on most of their activi

ties by mail, but also have meetings as required, usually in conjunction 
with General Assembly meetings. Reports of the results of working group 
activities usually are published in the ITA journal, Advances in TUnnel
ling Technology and Subsurface Use. 

During the period of this report, the United States was active in 
four of the working groups. Two individuals affiliated with the USNC/TT 
continue to fill very important positions of animateurs (chairmen) of the 
working groups: Michael B. Barker for Planning the Use of the Subsurface, 
and William w. Hakala for Seismic Effects on Underground Structures. In 

addition, two other individuals affiliated with the USNC/TT are vice ani
mateurs of working groups: Winfield o. Salter for Contractual Sharing of 
Risk and Terence G. McCusker for Research. 

During the 1983 General Assembly, each of the working groups held 
meetings. The results of these meetings are contained in Appendix D. 

9 

Copyright © National Academy of Sciences. All rights reserved.

U.S. National Committee on Tunneling Technology:  Report for 1983
http://www.nap.edu/catalog.php?record_id=19425

http://www.nap.edu/catalog.php?record_id=19425


PUBLICATIONS 

Tunneling Technology Newsle t t er 

The committee published four issues of the Newsle tter in 1983. Each fea

tured one or more technical articles on an aspect of tunneling as well 
as notices of meetings and other items of interest. Most issues also 
listed recent reports on tunneling and underground construction and in

cluded calls for papers at forthcoming conferences. Each issues was dis
tributed to approximately 1400 individuals and organizations. The tech
nical articles published in 1983 were: 

• "TBM Tunnels in the Western Hemisphere--An OVerview " 
• "Evaluation of TBM Performance fran Case History Studies " 
• "ICBM Deep Basing Egress Systems " 
• "Vertical Egress Feasibility Field Tests " 
• "MBTA's Red Line Northwest Extension " 

Peaceti me Use of Civilian Defense Shelters 

This short, special report was commissioned by the Subcommittee on Plan
ning and Evaluation of Subsurface Use. The report summarizes current 
practices in the design and construction of underground facilities which 
can be utilized as emergency shelters. 
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Appendix A 

MEMBERSHIP 
U.S. NATIONAL COMMITTEE ON TUNNELING TECHNOLOGY 

JULY 1, 1983-JUNE 30, 1984 

Officers 

Chai rman 

Dennis J. Lachel 

Lachel Hansen & Associates, Inc. 
Golden, Colorado 

Vi ce Chai rman 
z. T. (Dick) Bieniawski 

Mining and Mineral Resources 
Research Institute 

The Pennsylvania State University 
University Park, Pennsylvania 

I.mmedia te Pa st Chai rman 

Don A. Linger 
Strategic Structures Division 
Defense Nuclear Agency 

Washington, D.C. 

Designated Representatives 

Federal Agenci es 
David Barna 

Mineral Resources Technology 
Division 

u.s. Bureau of Mines 
Washington, D.C. 

Associa ted Genera l Con tractors 

of Ameri ca 

Bruno Dietl 
Valley Engineers, Inc. 
Fresno, California 

Ameri can Society of Ci vil Engineers 

P.E. (Joe) Sperry 
consultant 
Woodland Hills, California 

American Ins ti t ute of Mi ni ng, Metal
lurgi cal, and Pe troleum Engi neers 

John W. Wilson 
Smith International 
Houston, Texas 

Geologi cal Soci e ty of America 
Lloyd B. underwood 
consultant 
omaha, Nebraska 

Associa ti on of Engi neeri ng Geologists 
Lynn A. Brown 
u.s. Bureau of Reclamation 
Denver, Colorado 

Ameri can Underground-Space Associ a tion 

J. Gavin Warnock 
Acres Consulting Services, Ltd. 

Toronto, ontario, canada 

Institute of Sha ft Dri lling Technology 
Hassell E. Hunter 

conoco, Inc. 

Houston, Texas 
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Industry 

William H .  Hansmire 

Parsons, Brinckerhoff, Quade & 
Douglas, Inc. 

New York, New York 

John w. Leonard 
Morrison-Knudsen Company 

Boise, Idaho 

George A. Mealey 
Freeport Mining Company 
New York, New York 

Ota Spacek 

Dravo Engineers & Constructors 
Denver, Colorado 

Glen R. Traylor 

Traylor Bros., Inc. 
Calumet Park, Illinois 

Government 

Charles A. Baskerville 
u.s. Geological Survey 
Reston, Virginia 

Leon L. Beratan 
Nuclear Regulatory Commission 

Washington, D.C. 

Frank E. Dalton 
Metropolitan Sanitary District of 

Greater Chicago 
Chicago, Illinois 

Robert J. Evans 
u.s. Bureau of Mines 
Pittsburgh, Pennsylvania 

Donald L. Vieth 
u.s. Department of Energy 

Las Vegas, Nevada 

George J. Ziegler 
New York City Transit Authority 

New York, New York 

Academia and Research 

Herbert H. Einstein 

Department of Civil Engineering 
Massachusetts Institute of Technology 

Cambridge, Massachusetts 

Allen w. Hatheway 
Department of Geological Engineering 

University of Missouri-Rolla 
Rolla, Missouri 

William A. Hustrulid 
Department of Mining Engineering 

Colorado School of Mines 
Golden, Colorado 

Malcolm J. McPherson 
Department of Materials Science and 

Mineral Engineering 

University of California, Berkeley 
Berkeley, California 

Stanley L. Paul 
Department of Civil Engineering 

University of Illinois 

Urbana, Illinois 

International Tunnelling Association 

President 

Jack K. Lemley 
Morrison-Knudsen Company 

Boise, Idaho 

Ani mate ur, WOrkin·g Group on Sei smic 
Effects on Underground Struct ures 

William w. Hakala 
Earthquake Hazards Mitigation Section 

National Science Foundation 
Washington, D.C. 

Ani mate ur, WOrki ng Group on Subsur

face Planning 

Michael B. Barker 
Department of Practice and Design 
American Institute of Architects 
washington, D.C. 
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Vi ce Ani mateur, Worki ng Group on 

Con tractual Sharing of Ri sks 

Winfield o. Salter 

Parsons, Brinckerhoff, Quade & 
Douglas 

Atlanta, Georgia 

Vi ce Ani mateur, Working Group on 

Research 
Terence G. McCUsker 

consultant 
San Francisco, California 

Liaison Representatives 

Advisory Board on the Bui lt Environment 
Henry A. Borger, Jr. 

National Academy of Sciences 
Washington, D.C. 

Transportati on Research Board 

Lawrence G. Spaine 
National Academy of Sciences 

Washington, D.C. 

Staff 

John E .  Wagner, Executi ve Secretary 

u.s. National Committee on Tunneling Technology 

Susan v. Heisler, Assi stan t  Executi ve Secretary 
u.s. National Committee on Tunneling Technology 

Virginia M. Lyman, Admdni strati ve Assistant 

u.s. National Committee on Tunneling Technology 

Janie B. Marshall, secreta ry 
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During the evening of JWle 10, the Program Committee, officers, and staff 

met to review the agenda for the meeting to be held on JWle 1 1  and 12, to pro
vide guidance to subcommi. ttee chai:rman on tasks and goals, and to organize task 
groups consisting of all persons attending the meeting and not participating in 
subcommittee meetings. 

JUNE 11 (morning session) 

The chai:rman, Don A. Linger, opened the meeting at 8:45 a.m., welcomed the 

participants, and requested an introduction from each one. Following the intro
ductions the chairman discussed the agenda and conduct of the meeting, and staff 

presentations were made on administrative matters and the financial status of the 
committee. 

Potential Sources of Bias 

John E. Wagner, executive secretary, informed the members that each ongoing 

committee within the NA S-NAE-NRC is required to review annually the status of 

members with regard to potential sources of bias. He then read the letter from 
Dr. Press, president of the NAS, that is printed on the reverse of each bias form 
and explains relevant Academy policies and procedures. Bias, as well as conflict 

of interest, was identified and discussed by the group. 

Subcommittee and Task Group Meetings 

Following the brief opening discussions, the session was adjourned to permit 

meetings of the following subcommittees and task groups: 

• Subcommittee on Contracting and Management Practices 

• Subcommittee on Education and Training 

• Subcommittee on Planning and Evaluation of Subsurface use 

• Task Group on Future Studies 

• Task Group on overall Direction of the USNC/TT 

• Task Group on Coordination and Interaction 

• Task Group on Research 

JUNE 11 (afternoon session) 

The chairman convened the afternoon session at 3:00 p.m., and annoWtced that 
the I TA president, Jack K. Lemley, would present his report on the ITA meeting, 
after which the committee would follow the printed agenda and hear reports of the 
task groups. 

Report of ITA President 

The annual meeting of the ITA CoWlcil and General Assembly was held in Warsaw, 
Poland, May 16- 19, 1983, in conjunction with an international symposium entitled 
"Underground WOrks-Man-Environment," sponsored by the Polish Federation of Engineer

ing Associations (NOT) and the International Tunnelling Association. The ITA meet
ing was particularly important because the election of ITA officers was held during 
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the 1983 General Assembly meeti ng .  Problem s associated wi th travel to Poland 

resulted in lowered attendance by a numbe r of the nation s whi ch would normally 
participate in the I TA and the symp osium . The symposium wa s wel l  organized and 

was attended by approximately 200 parti c ipants , of whi ch approxim ately 100 were 
Polish. There were many observ ers from the commun i st bloc nations , including 
the USSR and Cz echoslovakia. 

O f  the 33 membe r nation s of I TA ,  22 nations participated i n  the General 
Assemb ly and Worki ng Group meetings . u. s. parti cipati on was l im ited to Mr. Lemley, 
and the USNC/TT vice chai rman ,  Denni s J. Lache! . During the me e ti ng two nations 

-were admi tted to I TA membe rship: C olanb ia and Hungary . The membership of one 
nation , Denma rk , was di scontinued in re spon se to i ts notification of withdrawal 
from membership 

-were: 
The I TA officers and Executive Counci l  memb er s  elected at the General Assembly 

Jack K. Lemley ( USA) , Presi dent 
Ei nar Broch (Norw ay) , V ice Pre sident 
H. P.S. Van Lohuizen (N e therlands) , V ice Pre sident 
Gao Quq ing (P.R. Chi na) , Executive C oun c il 
Y. Onouchi (Japan) , Executive Counc i l  
z. Gergowi cz ( Poland) , Executive Coun ci l  
E. Tegido Nogu e s  ( Spain) , Executive Council 

Mr .  Lemley al so repor ted the fol lowing: 

• The I TA ' s appli cation for Uni ted Nations r ecogni tion as a Non-Govern 
mental Or gani za ti on (NGO) wi ll be con si dered in Januar y  1984. 

• The new class of I TA memb erships appr oved in 1982 has re sulted in 14 
corp orate and 5 individual affil iate member s .  The additional revenue wi l l  allow 
I TA to maintain its due s at pr e sent leve l s. 

• The 1984 meetin g  of the I TA i s  scheduled for Car acas , V enezuela , in 
conjuncti on wi th the fi rst L atin Am e ri can Tunnel ing Con fe rence. Although ther e 
have been several change s in the planned confer ence date s , the I TA meeti ng i s  ex

pected to be he ld about June 7, 1984. 

• The I TA now has 10 wo rki ng gr oups. The status of thei r activitie s ,  
bri e fly summar i zed , i s  a s  fol lows: 

Harking Group on Standardization i s  having som e diff icul ty reaching 
intern ati onal agr eement on standardi zed diame te rs and methods. 

Harking Group on Subsurface Planning, chaired by K. Pronk in the ab
sence of Michael B .  Barker , rece ived eight papers. 

Harking Group on Catalog of Tunnels has compi led a list , format and 
procedures.  Plans call for preparing an update every two years on work under con
struction, and every three years on completed wor k .  

Working Group on Maintenance and Repair of Underground Structures i s 
being reconsti tuted because pro gress to date has been disappointi ng. 
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Marking Group on General Approaches to Design of Tunnels, chaired 
by H. Duddeck , ha s  publ i shed a report on de s ign cri ter ia and spec if ications .  

Working Group on Seisntic Effects on Underground Structures meeting 
was cance lled due to the absence of the animateur , W ill iam w. Hakala. 

Marking Group o n  Health an d  Safety has prepar ed a paper on standard
i zation of s ign s  for unde rgr ound constr uction and g uidel ine s for pr actice . 

WOrking Group on Cost/Benefits of Underground Urban Public Trans

portation, a recently formed group , i s  de fining its task and col lecting data . 

Marking Group on Research, chair ed by J.F. Bougard , has pr epared a 
vo lum e  on soft-ground tunneling . I t  i s  now wor king on the use of TBMs in hard 
r ock and the probl ems associ ated wi th water in under gr ound constru ction . 

Working Group on Contractual Sharing of Risks appr oved recomme ndation s 
on provis ion of insur ance and on the operati on of performance bonds for adoption 
as poli cy by the I TA .  Work i s  pr ogre s si ng on the r ole of the engineer and measure
ment pr oblems . 

Task Group Reports 

Task Group on Overall Direction of the USNC/TT 

The task group , cons i sting of D . A .  L inger , D.J. Lache ! , Z . T .  B ien iawski , 
E . J . Cor ding , A.W. Hatheway , P . E . Sperr y ,  and J. K. Lemley , reviewed the or igins , 
obj e ctive s ,  and accompli shments of the USNC/TT . They par ticular ly consider ed the 
scope of pl anned and pub l i shed reports ,  the Tunneling Technology Newsletter, and 
the USNC/TT role as the focal agency for tunne l ing in the Un ited State s . They 
fe l t  that thi s role was e spe ci ally har d  to maintain , but that the USNC/TT i s  prob
abl y doing mor e to achieve thi s funct ion than most of the other national groups in 
the I TA .  Even so , the u.s. is a big countr y  with diver sified geolog y  and tunnel
ing needs , and the commi ttee could do mor e and in some ways needs to redirect or 
increase its emphasi s .  In particular , the committee should exp and its co ncerns 
to a br oader per spect ive of the tunne l ing industry and cr itical issue s . At this 
time the se i s sue s inc lude the source o f  the next gener at ion of tun nelers ( given 
flounde ri ng educational pr ograms in the un iver si tie s )  and inadequate re search pro
grams . The exten sive r ange of talent on the comm ittee should be used to better 
advantage to focus on i ssue s and to e ffe ct change s .  Some of the most impor tant 
areas are the following: 

• Repre sentation of Amer ican manufactur er s and equipme nt supplier s on USNC/TT 

• I nternational image of u.s. competence ( should be pr omoted thr ough fore ign 
jour nals)  

-- encour age techn i cal ar ticles that i llustrate u.s. capabilities and re
buttal s  

.
that comb at negative image 

• Re view of the state of the art of u.s. tunnel ing by a USN C/TT group 

• I ncreased involvement in pub l ic policy ar ena ( should have better de f ini tion 
of USNC/TT role)  

• Closer coordination with agencie s and organization s  
-- identify areas o f  mutual inter e st 
-- u se comb ined high prof ile to strengthen effor ts 
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• Improved support of secretariat , including word proce ssing 

• I dentif ication and conduct of new special studie s. 

Task Group on Coordination and Interaction 

The task group , consisting of W . O . 5 alter , C . A .  Baskerv i lle , G . L . Butler , 
and .J.G .  W arn ock , reviewed the purpo se s , obje ctive s , and means of accomp li shing 
the USNC/TT role- to focus liai son and cooperat ion . They felt that the re should 
be continuing and improved emphasis on the purpose s and obj ectives of interaction 
between societies and a� encies-- e . g . , mutual support of R& D  and technolog y  trans
fer; mi ssion de finit ion; mutual support of goals , needs , and interests; and un der
standing of the industry as a whole . Mo re input should be rece ived from inter
facing groups because the in formation flow is pre sently unidirectional; additional 
liai son wi th agency , un iversity , and soc iety entities might be appropriate . An 

important effort would be providing be tter ins i ght into u. s. demand and the pl anned 
use s of underground space . A sing le point of con tac t in each state , as wel l  as 
in soc i et ie s  and agencie s ,  woul d be de sirable . Such an e ffort would require data 
collecting and proce ssing and feedb ack to the contributors .  A "public relations" 
approach might be use ful; it could include an hi storical review of old tunnel s  
whi ch would be featured in the Tunneling Technology Newsletter. Several tunne ls 
and unde rground works are almo st as old as the Brooklyn Bridge and may de serv e  
simi lar recognition . 

Task Group on Research 

The task group , con si sting of T . G . McCusker ,  H . H .  E in stein , B .  Dietl , S . L . Paul , 
S . D . Gu y ,  and R • .J. Evan s , reviewed the subcommittee ' s  recen t as se s sment of pre sent 
tunne l ing re se arch in the Un ited States and prepared a statement outl ining actions 
cons i dered nece ssary to attain/retain u.s. le adership in areas of tunne l ing re le
vant to econom i c we l fare and security . A reas o f  concern inc luded the following: 

• Re duction in pro j ect costs and increased need for use of underground space 
vis-l-vi s the availabil ity of a skilled work force 

• L e ade rship po sition and need for graduate-leve l  engin eers vis-a-vi s exposure 
to re search 

• L ack of fede ral funds for university conducted research vis-� -vi s private 
industry re search capability 

• Di fference in direction and appli cabi l i ty of un iversity re search vis-�-vi s 
private industry prog rams . 

! t  was re comm ended that the USNC/TT seek appropriate mean s  of in forming the 
P re s ident ' s  Science A dvi sor of the committee ' s  concern s .  

Task Group on Future Studies 

Thi s task group , consisting of H • .J. Handewi th , G .R. Traylor , E . A .  Tillman , 
E • .J. Ruf f , W. L .  Hansmire , and .J . L .  Drake , reviewe d  the studies that had been com
pleted to date , new studies id enti fied in the draft Program Plan , and addi tional 
general and R& D topi cs with a view toward future needs . Strongly recommended was 
in itiation of a study re lated to ma intenance , operat ion , and rehabilitation of 
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underground stru cture s .  Th e  study should consi st of an asse s sment of the prob
lem , cons ide ration of corrective action s , and alternative s and r ecomm endations . 
A par t  of thi s study should inc lude identificati on of im provements in de sign 
and con struction practice to avoid some of the current problems. The group en
dorsed the inventory ( demand forecast ing) e ffor t and studie s on the integrated 
use of underground space . The continuing problem of water detection and i sola
tion was considered impor tan t .  The group proposed establ i shme n t  o f  a subcom
mi ttee which wo uld act as a clearinghouse to rev iew study activitie s ,  to coo r
dinate and endorse the wor k of other gr oups , and to identi fy gaps. 

JUNE 12 

The chaixm an convened the se s s ion at 8:30 a. m. and welcomed par ticipants 
who had not attended the June 11 se s s ions . 

Subcommittee Reports 

Subconmdttee on Contracting and Management Practices 

Winfield o. Sal ter , chai rman , r epor ted that the subcommittee had completed 
the survey and addr e ss list for the fol low-on of the previous studies on be tter 
contracting an d better management . Thi s  assessmen t will provide a r epor t on the 
acceptance and incor por ation into pr actice of the r ecommendati on s  given in the 
previous s tudie s. The subcommittee also completed a draft paper entitled " Prop
osition XIV- Coor dinated I nsurance Pr ogram" subm itted to the ITA Working Group 
on Contr actual Shar ing of Ri sks. 

Subconmdttee on Education and Training 

Fred H. K ulhawy ,  chairman , pr e sented a r epor t  on the meeting of hi s subc om
mi ttee-- its obj e ctive s , accompli shments , and futur e  plans. The subcomm ittee i s  
completing a mini-sl ide set o n  r ock bol ting and a maj or update and expansion of 
the reading l i s t .  

In reviewing i t s  ob j e ctive s , the subcomm ittee focused on education of the 
engineer for under gr ound design and con stru ction . I t  considered gener al informa
tion th at might be compiled and made available , a s  wel l  as developing a pr oposed 
training outl ine (gu idelines for content) for a wor k shop on tunne l ing r e  " tricks 
of the trade " and ba s ic pr actice. Of particular concem was the lack of an edu
cation requir ement in ear th s ciences for civi l engineer s. As a r e sul t ,  pr epara
tion for under gr ound design and constru ction must be e i ther in the form of grad
uate tr aining ( at a l imited number of schools) or on-the- j ob tr aining after employ
ment . Don A. Linger wi l l  dr aft , for comm ittee r eview , a pol icy statement to the 
ECPD on the i s sue. An other pr oposed task was prepar ation of mate rial on caree rs 
in tunn e l ing that would be suitable for j unior high s chool and high school career 
counse lor s .  I t  was sugge ste d  that per sonal appear ance s on " car eer nights " would 
be he lpful . 

Subconmdttee on Planning and Evaluation of Subsurface Use 

Mi chae l B .  Barker , chairman , pre sented a summ ary of the subcomm ittee ' s  pl ans 
to conduct several case histor y studie s on the u se of under ground space . The sub
comm ittee has comple ted a site vi sit to r eview the planning , design , and con struc
tion of a subsur face l ight rai l tr an sit sy stem in t he Go lden Triangle ar ea of 
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Pittsburgh . A slide pre sen tation and discussion of this case history was con
ducted.  The subcommittee would l ike to conduct about 5 case hi story studie s ,  not 
all of which would be transportation related . Pos sible other s ite s include Toron
to , San Francisco , and Frankfurt , Ge rmany .  The subcommittee chairman proposed to 
seek support of the German Marshall Plan for the proposed German site vis i t .  The 
committee endorsed the subcommittee pl ans , subj ect to the avai lability of funds . 

S ubcomad ttee on Design Considerations 

Don A .  Linge r reported on the subcommittee ac tivitie s  in the absence of 
Drupad B. De sai , chairman . The subcommittee recently he ld a mee ting at which the 
use of precast concrete tunne l l iners was considered . A report on thi s e ffort 
wi l l  include an asse s sment of the technology , development of precast l iners , and 
their appropriatene ss for particular situation s .  The report wil l  identi fy proj 
ect use s and succe sse s ,  asse s s  the advantage s and di sadvantage s ,  and discus s prob
lems of user acceptance . The subcommi ttee doe s not advocate precast linings as 
an answer to all problems , but i s  developing procedure s to compare various lining 
type s .  I t  is de sirable to obtain data on de sign , construction , and maintenance 
costs for tunne l l iners . A dditional members of the subcommittee should , include 
S . L .  Paul , H . W .  Parker ,  and Bruno Dietl , who participated in the recent review . 
A di scus sion was held about leakage cri teria for tunnel l iners ; Glen R. Traylor 
pointed out problems wi th the seals for precast l iners . 

A discuss ion was held conce rn ing the future direction and role of the sub
committee , particularly in view of activitie s of the UTRC group on tunne l l iner 
de s ign . ( I t  was noted that a concentrated e f fort has been made to avoid overlap 
wi th UTRC . ) An UTRC report on precast concrete l iners i s  expected in fal l 198 3 , 
after which a work shop re lated to tunnel leakage would be appropriate . A t  the 
pre sent state of the art , precast con cre te l iners are not acceptable for pre ssure 
tunne l s  which carry sewage , be cause of leakage and exf i l tration problems . 

Suboomnd ttee on Geol ogic Si te Investig ations 

Eugene B .  Waggoner , chairman , and Charles w .  Daugherty , consultant , pre 
sented a status report on thi s  separate ly funded study . The executive se cretary 
followed thi s  wi th a discuss ion of the study budget .  The proposal for thi s proj 
ect envi sioned a two-year study in which approximately 200 tunne l s  wou ld be re 
viewed , and approximate ly 100 pro j ects from SO owners were expected to be consid
ered.  As a re sult of difficul ties in collecting case history data , only about 
80 pro j e cts wi l l  be included in the study . Case historie s of 17 tunne l s  have been 
completed and are be ing reviewed by three subcommittee membe rs tasked as analyzers . 
Wri ting of initial-draft chapters of the final report has started . The project 
is approximately four months behind schedule , but remains wi thin budgeted costs . 
However , an additional $28 , 000 is needed because one project sponsor failed to 
provide the promised financial support . 

S ubcomnd ttee on Demand Forecasting 

Gi lbert L .  Butler , chai rman , was pre sent at the mee ting but did not pre sent 
a report be cause the subcommi ttee was on inact ive status during the year . The 
executive secre tary que stioned the need for con tinuing th is subcommittee ; however ,  
in view of the re commendat ion s o f  the Task Group on Coordination and Interaction , 
the commi ttee fee l s  that a thorough demand forecast ( inventory) i s  needed . 
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Institute o f  S ha ft Dr i l l in g  Tec hno l ogy 

Hassell E .  Hunter , proposed de signated repre sentative of I SDT ,  brie fed the 
commi ttee an the activities and objective s of the In stitute , which wa s be ing con
sidered for membership on the USNC/TT. I n  the en suing discussion , the opinion 
was expre ssed that the Society of Mining Engineer s  repre sents the technology for 
mined shaft con struction and that acceptance of I S DT for membership on the com
mi ttee would provide addi tional balance to the commi ttee. The re was a unanimous 
vote of the USNC/TT members pre sent to accept I SDT for repre sentat ion on the 
USNC/TT . Thi s  membership wi ll be e ffective July 1 ,  1983 , and will require a minor 
con stitut ional amendment .  

Other Busi ness 

Following a working lunch , Denn i s  J. Lache! ,  u.s. de legate to the I TA meet
ing in Warsaw , gave his impres s ion of the mee ting to supplement the earlier re
port of the I TA pre sident . 

Allen W .  Hatheway reported on a recently completed Corps of Engineers study 
which has re sulted in the incorporation of many USNC/TT recommendat ions into a 
new procedure s manual for unde rground construction . 

Edward J .  Cording reporte d on a new I nternat ional Soc iety for Rock Mechanics 
commis s ion on the Rock Failure Mechan i sms in Underground Openings. Dr. Cording 
has been reque sted by the u .s .  Nation al Committee for Rock Mechan ics to head the 
u .s .  e f fort in thi s commi s s ion. I t  was the con sen sus that thi s  proj ect should 
rece ive j oint support of both committee s .  

Don A. Linger proposed to task the USNC/TT to report ( via a workshop sess ion ) 
on the state-of-the -art capabilities of tunneling in the Un ited State s  as compared 
to fore ign c apabil ities , particularly European countries and Japan. He fee l s  that 
sma ll groups wi th spe cific tasks would be a good approach and would be a vehicle 
to get more funds into technology base programs for tunne l ing . Bruno Dietl asked 
if other nations prepare reports on de s ign and con struction projects ; he would l ike 
to see a USNC/TT advocacy for such a federal requirement. Such reports should be 
avail able through NTI S . 

I t  was noted that the de signated repre sentative of the Geological Society of 
America , Lloyd B. Underwood , is re covering very satis factorily from open-heart 
surgery. The chairman was a sked to write to him on behal f of the commi ttee . 

Pl a ns for t he Coming Year 

Don A. Linger , outgoing chairman , thanked the members for the ir e fforts 
during his term and turned the meeting over to Denn i s  J. Lachel , the inc�ing 
chairman . Mr. Lachel noted his appreciation of Dr. Linger ' s  and Dr : cor�1ng ' s 
leadership during the ir terms . He stated his opinion that th: comm1ttee s 
introspection during the meeting had been healthy and product1ve

.
�d

.
th�t he 

and the vice chairman , z . T . Bieniawski , were looking forward to 1n1t1at1ng the 
committee ' s  sugge st ion s and continu ing wi th planned accompli shments. 
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The commi ttee cons idered Seattle , Washington , site of the Mt . Baker Ridge 
tunnel project , and Glenwood Springs , Colorado , as candidate s for the 1984 an
nua� mee ting and field trip . Seattle was accepted , following Harvey w .  Parker ' s  
di scussion of the Mt. Baker Ridge project .  The meeting may also include a field 
trip to the Robbins Company plant and the Snoqualamie Falls underground power 
plant . 

At the reque st of the Universi ty of Minne sota and the American Underground
Space Association , it was agreed tha t the fal l 1983 executive commi ttee meeting 
should be he ld at Minneapol is on October 14, in conj unction with " Subspace 8 3 , "  
subj ect to avai labi li ty of funds. 

The meeting was ad j ourned at 3 : 0 0 p. m. 

As a follow-on to the annual meeting and in con j unction with the Rapid Exca
vation and Tunnel ing conference , the USNC/TT hosted a coordination Breakfast on 
wedne sday , June 15 , at which pre sentations on underground activitie s  were made 
by ASCE , AIME , AEG , AUA , ASTM , I SDT , RETC , UTRC , TRB ,  USNC/RM and USNC/TT . Also 
in connection wi th the RETC meeting , the USNC/TT operated an exhibi t booth fea
turing the sl ide se t on tunnel ing and the publi cations of the USNC/TT . Particular
ly well rece ived was the report Demand Forecast of Underground Construction and 
Mining in the United States. 
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CON ST I TUT I ON Appen d i x C 
OF  THE 

U . S .  NAT I ONAL COMM I TTE E ON TUNNEL I NG TECHNOLOGY 

I .  PuRPOSES  

Approved by the GOverning Board 
Nationa Z Resea:tteh Counci Z 

June 4, 1 9 '12 

Amended 
FebPUary 1 2, 1 9 '13 

October ? .. 19 '15 
Augus t  8, 1 980 

October 26, 1983 

The purposes o f  the U . S .  Nat ional Commi ttee on Tunne l in g  Technology 
(USNC/TT) , hereinaft er referred to  as  the  Committee , shal l be : 

A .  To serve as t he nat ional organi zat i on for stimul at ing advancement in 
the st at e - o f-the -art of  tunnel ing t echno logy and in the effect ive use 
o f  the subsurface by promot ing the coordinat ion of activi ties pertain
ing thereto - assessment , research , development , educat ion , train ing , 
and co l l ec t ion and disseminat ion o f  information . 

B .  To effect appropriate part i cipat ion in al l activit ies o f  the Interna
t ional Tunnel l in g  Assoc iat ion ( ITA) through the NAS-NAE-NRC , which 
adheres to the ITA on behal f o f  the scient i st s , engin eers , and tech
nologist s of the Uni t ed States int erested in tunne ling techno lo gy .  

I I .  COGN I ZANCE 

Th e  Commi ttee shal l be  respon s i b l e  t o  t he Commi s s i on o n  Engineeri n g  
and Te chn i c a l  Sys tems o f  the NRC . 

I I I .  FuN cT I oN s  

The functions o f  the Committ ee shal l b e  t o  encourage and in other ways 
stimulate programs and act ion s  to improve tunnel ing t echnol o gy .  These 
shal l include the fol l owing : 

A .  Col lection and di ssemination o f  technica l informat ion rel ated to 
tunnel ing , inc luding current research , development , and innovat ive 
activities , as wel l  as data on cost and performance of tunnel ing 
components and systems . 

B .  Continuing as sessment of the stat e -o f- the- art o f  the tunnel ing system 
to identify t echnical needs which might be met through res earch and 
deve lopment , to ascertain the overa l l level and structure of research 
and development , to revi ew periodical l y  the extent to which it is ap
propriate to the future demand for di fferent types o f  tunne l ing , and 
to stimulate cross - fert i l i zation of advanced techno logy developed for 
other purposes .  
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C .  Periodical stat i st ical demand forecasting and col l ection of demand 
data regarding the amount of subsurface cons truct ion pl anned for 
the future for al l us es , c l ass ified by ground condi t ions , si z e ,  use , 
and type of structure , and divided into two categories , namely : 

1 .  Short -range demand ( say 5 years) , resul ting from convent ional 
uses , current t echnology ,  and current sponsor preferences . 

2 .  Medium-range demand ( say 1 0  years) , including unconventional 
use s , new technology , and potent ia l changes in us er patterns . 

D .  Systemati c  compil at ion o f  geol ogical  data for geographical areas in 
which tunne l ing activi ty is expected , part icularly in areas of antic
ipated urban growth . · 

E .  Review of exis t ing l egal requirement s and traditional standards as 
to their effect iveness for obtaining the maximum b enefit from tun
nel ing for the commun i ty at l arge . 

F .  Study o f  contract ing pract ices in rel ation to the present stat e - o f
the- art of tunnel ing , inc luding consideration of how the ri sks -are 
shared among the respective part ies to the Cont ract and how to en 
courage the use of improved technique s .  

G .  Action necessary t o  improve the understanding on . the part o f  p l anners , 
official s ,  and the genera l  pub l i c  of the benefits to be obtained from 
increas ed and p l anned use o f  the subsurface .  

H .  Review o f  the adequacy o f  education and train ing o f  engineers in the 
fie l d  of tunne l ing . 

I . Participation in international activities concerned with the appl ica
tions , pl anning , and practice  o f  tunnel ing . 

I V .  MEMBERSH I P  

A .  MEMBERS . The Commi ttee sha l l consi s t  of twenty- s ix ( 2 6) vot ing Mem
bers , each knowledgeable and experienced in tunne l ing or tunne l ing  
re l ated act ivi t ies , as  fo l l ows : 

1 .  Six (6)  members from federal , stat e ,  and/or local governmen t s . 

2 .  Six (6) meni> ers from manufacturing , con struction , and con sult ing 
organizations . 

3 .  Six (6)  members from academic and research institut ion s  or orga
nizations . 

4 .  Eigh t  (8) members de si gnated as representat ive s o f  agencies 
and profe s s ional socie t ie s , as  fo l l ows : 

(a) One member represent ing the federal agenc ies that have respons i 
bil it ies for tunnel ing o r  tunnel  r el at ed act iv i t ies . 

(b) One member represent ing the Amer ican Soc iety of C iv i l  
Engineers (ASCE) . 
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B .  

( c ) One member repre sen t in g  the Ameri can In s t i tute of Min ing , 
Metal lurgical , and Petroleum Engineers (AI��) . 

( d) One member repre sent ing the Geo l og i ca l  Society  of America ( GSA) . 

(e)  One member repre sen t in g  the A s s oc i at i on of Eng ineering 
Ge o l o g i s t s  ( AEG) . 

( f)  One member repre sent ing the As s oc i ated General Contractors 

( g) One member repre s ent in g t he American Underground Space 
As s oc i at i on ( AUA) . 

(h)  One member repre s en t i n g  the Inst i tute for Sh aft Dri l l in g  
Te chn o l o gy ( I S DT) . 

EX OFFICIO MEMBERS . Non-voting ex officio members sha l l inc lude : 

1 .  The Pres ident of the Nat i onal Academy o f  Scienc e s . 

2 .  The Pres ident of the Nat iona l Academy of Engineering . 

3 .  The Fore i gn  Secretary of the Nat ional Academy o f  Sciences . 

4 .  The Foreign Secretary of the National Academy of Engineering . 

S .  The Ch a i rman of the Commi ss ion on Engineering and Te chn i c a l  
Sys tems , Nat i on a l  Re s e arch Coun c i l . 

6 .  The Immediate Past Chairman o f  the ConDDi ttee . 

7 .  Any U . S .  resident who i s  an o fficer of the Internat ional Tunnel 
l ing  As sociation ( ITA) . 

s . The Execut ive Secretary of the Committee . 

(AGC) . 

c .  TERM OF OFFICE . Commi ttee members shal l be appoint ed to s erve three 
(3) years and in such manner that approximately one-th ird of the terms 
expire on June 30 of each year . Commi tt ee members may be reappointed 
but cont inuous membership on t he Commdttee shal l be l imited to two (2 )  
consecut ive three-year terms , exc ept for members who are appointed 
officers . The term of a member appoint ed  as an o fficer of the Commi t 
tee shal l b e  extended , i f  ne.cessary , to permit the member t o  serve as 
Vice Chairman and Chairman in succes sion , as provided for in Section V ,  
bel ow .  I f  a member ' s  empl oyment or h i s  affi l i ation wi th hi s profes 
sional society changes in a manner which affect s  the composition o f  the 
Committee , as spec i fied in Section IV A, herein , the member ' s  term on 
the Committee shal l automat ical l y  terminate and a successor shal l be 
nominated , as provided for in Sec t ion I V  D ,  below .  These provis ions 
do not apply to � officio members . 

D .  NOMINATION OF MEMBERS . Each year , prior to the expiration date of 
membership t erms , the Chairman of the ConDDi ttee sha l l  appoint a sub 
committee , with representat ion from the three groups , i . e . , government , 
industry ,  and academia ,  co ll ect ively representing the scope of the Com
mittee ' s  interests . The nominating subconDDi ttee shal l recommend a nom
inee for appointment to fi l l  each vacancy occasioned by expiration o f  
terms of members an d  t o  maintain the overal l compos ition o f  the Commit 
tee , as provided for in Secti on IV A ,  above . The Committee may request 
suggestions for nominat ions from Uni ted States ' industrial , professional , 
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and governmental organi zat ions act ivel y  part ic ipating in tunnel ing 
technology development , and the nominating subcommittee shal l con
s ider these suggest ions in sel ecting a group of nominees required to 
maintain the overal l  composition of the Commd ttee . Organi zat ion s 
from which nominations may be requested include , but are not l imit ed 
to , those l i sted in Sect ion IV A 4 ,  and the Society of Explorat ion 
Geophysicists (SExG) , the American Mining Congress (AMC) , the American 
Society for Engineering Education (ASEE) , the American Society of 
Mechanical Engineers (ASME) , the American Publ i c  Works Assoc iation 
(APWA) , the American Road Builders As soc iat ion (ARBA) , the American 
Institute of Pl anners (AI P) ,  and the American Soci ety for Test ing and 
Materia l s  {ASTMQ . The organizat ions l isted in Section IV  A 4 sha l l  
b e  requested t o  nominate individual s t o  b e  considered for appointment 
as designated representatives of their organi zation s , as provided for 
in Section IV A 4 .  

The names of  nominees recommended by the nominat ing subcommittee shal l 
be submitted to the Committee for endorsement and the l i st of  �ominees , 
recommending a nominee for each vac ancy , sha l l  then be submi tted to the 
Chairman of the Commi ssion on Enginee ring and Technical Systems for appo int 
ment , w i th the approval of the Chairman of the Nat iona l Research C ounc i l . 

The officers of the Committee sha l l  nominate succes sors for comp l et ion 
of unexpired terms of members and submi t these nominat ions to �he Chair
man of the Commi ss i on on Engineerin g  and Techn ical  Systems for considera
t i on and recommendati on for appo intment ,  as provided for above . 

E .  NON-MEMBER PARTICIPATION . The Committee may invi te interested non
members to attend its  meetings as  advi sors or observers , and to serve 
as members of subcommi ttees and panel s .  

V .  OFF I CERS 

A. The offi cers of the Commi ttee sha l l  be a Cha i rman and a Vice Chai rman , 
who sha l l  be appointed to the se office s by the Chai rman o f  the Commi s s i on 
on Ensineering and Technical  Systems , w i th the approva l  o f  the Ch a i rman of 
the Nat i onal Re search Counci l , from nomination s  made by the Commi ttee from 
i t s  membership . The Chairman and Vi ce Ch a i rman shal l be nominated and 
appointed from separate are as of profe s s i ona l act ivi t y ,  i . e . , from govern
ment , from industry , and from academi c and re se arch act ivi t y . On appoint 
ment as an offi cer , an ind i v i dual s h a l l c ont inue as one of the members o f  
t he Commi t tee , having the same vo t in g  pr i v i l e ge s a s  other member s  o f  the 
Committee . 

B .  The terms of office for the o fficers shal l  be l imited to one year in 
each of the offices of Vice Chairman and Chairman . 

C .  At the end o f  the terms o f  office , the posit ion o f  Chairman o f  the 
Committee shal l be fi l led by the Vice Chairman . I f  the Chairman i s  
unable t o  comp l ete h i s  term , the unexpired term shal l be fi l led by 
the Vice Chairman � A Vice Chairman shal l be nominated by the Commdt 
tee membersh ip , and appointed by the Chai rman of the Commi s s i on on Engi 
neering and Te chn i c a l  Systems , with the approval of the Chai rman o·f the 
Nat i on a l  Research Counci l . 
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D .  Th e  Chairman of the Committee shal l perform the usual duties o f  a com
mittee chairman , inc luding the fol l owing : 

1 .  Cal ling the meetings of the Commi ttee . 

2 . Pres iding over the meetings of the Commit tee . 

3 . Reques ting the Chairman of the Commi ssion on En gineering and Tech
n ical Systems to appoint subcommit tee s and pane l s  of the Commi ttee . 

4 .  Serving as a member ez officio of al l subcommittees and panel s  of 
the Commd ttee . 

5 .  Actin g  for the Committee , in consul tation with the Executive Com
mittee , in any emergency requiring the rapid transact ion of urgent 
bus ine s s ; thi s act ion to be referred to the fu l l  membership of the 
Committee for informat ion and comment as soon as pos s ibl e .  

E .  The Vice Chairman shal l as s i st the Chairman in discharging his duties . 
The Vice Chairman sha l l  ac t for the Chairman in the Chairman ' s  absence .  

VI . ADM I N I STRAT I VE STAFF 

A .  A ful l -t ime Executive Secretary shal l be as s i gned to the Commi ttee , 
with admini strative assi stance as required . 

B . The Executive Secretary shal l serve as a member ez officio (non-vot ing) 
of the Commi ttee and al l subcommittees and panel s .  

V I I .  EXECUT I VE COMM I TTEE 

A.  The Executive Committee shal l consist of the Chairman , the Vi ce Chair
man ,  the Immediate Past Chairman of the Committee (e= officio , non 
voting) , and members of the Committee who are appointed des ignated 
repres entatives of agenc ies and pro fes sional soc i eties , as provided 
for in Section IV A 4 .  

B .  The Executive Committee shal l exercise respons ibi lity  for the pol icy , 
admini stration , guidance , and funding of the Committee , inc luding 
act ing on behal f of the ful l  Committee on al l matters not otherwi se 
speci fical ly excluded herein , and in emergenc ies on al l matters , pro
vided the ful l Committee is not ified within 30 days of the action taken . 
The Execut ive Committee shal l meet on the cal l of  the Chairman at least 
two ( 2 )  t imes each year and more frequentl y  if required to accompl ish 
the purposes of the Committee . 

VI I I .  PROGRAM COMM I TTEE 

A.  The Program Committee shal l cons ist of the Chairman , Vice Chairman , 
subcommittee and pane l Chairmen , and other members from the Committee 
nominated by the Commit tee Chairman and appointed by the Chairm&P of 
the Commi ssion on Engineering and Te chn ical  Systems , wi th the ap
proval of  the Chairman of the Nat ional  Re search Counc i l . 

B .  Th e  Program Committee sha l l  review the technical programs of the Com
mittee conducted for government sponsors and provide gui dance on those 
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programs to the subcommittees and panel s concerned . The Program Com
mittee shal l meet on the cal l  of the Chairman . 

I X .  SUBCOMM I TTE ES AND PANELS 

A .  Within budgetary l imitations an d  resources , subcommittees and panel s  
may b e  appointed as needed but they shal l be ad hoc in nature . 

B .  The subcommdttees and panel s shal l be appointed by the Chairman of the 
Commi s s ion on Engineerin g and Te chn i ca l  Systems , wi th the approval of the 
Chai rman of the Nat i ona l Research Counc i l , at the reque st o f  the Cha i r 
man of the Committee and w i th the approva l of the Execut ive Commi t tee . 

X .  MEET I NG S 

Meet ings of the Commit tee shal l be cal l ed by the Cha irman of the Committee 
at t imes and places des i gnated by h im .  At l east one such meet ing shal l be 
held each year . 

X I . VOT I N G  

A quorum for the Commi ttee shal l consist o f  hal f  o f  the voting members of 
the Commi ttee plus one . A quorum for the Executive Committee shal l con 
s ist o f  five of its  voting members . 

·
Un l e s s  otherwise  speci fied in the 

Constitut ion , act ions presented to the Committee , the Execut ive Commi tt ee , 
and the Program Committee sha l l  be resolved by a s impl e maj ority of the 
votes cas t . 

X I I .  F I NANC I AL AND Bus i NE s s  MANAGEMENT 

The financ ial and bus iness  affairs of  the Commi t tee sha l l  be conducted 
in conformity with estab l i shed procedures of the Nat iona l Academy of 
Sciences ,  the Nationa l Academy of Eng in eering , and t he Nat ional Research 
Counci l . 

X I I I . AMENDMENTS 

Subj ect to approval by the Gove rn i n g  Board o f  th e Nat iona l Re search Counc i l ,  
thi s  Constitut ion may be amended by an affirmat ive vot e of two-thirds of the 
ful l vot ing membership of the Committee . 
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Appendix D 

N I NTH ANN UAL MEET I NG 

OF THE 

I NTE RNAT I ONAL TuNNELL I NG As soc i AT I ON 
Warsaw , Poland Ray 15 -19 , 1 9 8 3  

ATTENDANCE 

u . s .  Del ega ti on 

(NRC-USNC/ TT) 

Number of Countri es Represen ted 

In tern a ti on al Organi zati ons 

Represen ted 

ADMINISTRATIVE 

El ecti on of Offi cers 

Noud nati ng ComaU ttee 

Fu t ure Mee ti ngs 

32 

Denn i s  J .  Lache l ,  Voting De legate 

22 (out o f  3 3  membe r countrie s )  

Pe rmanent International As sociation of 

Road Congre ses (PIARC) 

Inte rnat ional Society for Rock Mechanic s 

( ISRM) 

Jack K. Lemley ( USA) was e lected president 
for a 3-year term .  E. Broch ( Norway) and 
H . P . S .  Van Lohuizen ( The Ne the r lands ) 
we re e lected vice pre sidents , each to 
serve for 3 years . Four additiona l mem
bers we re e lected to the Executive Coun
c i l : E .  Tegido Rogue s ( Spain ) , Y .  Onou
ch i ( Japan ) , Goa QuQing ( P . R. China ) , and 
z. Ge rgowi cz ( Poland ) . 

The nomina ting committee con s i sting o f  
A. M .  Muir Wood , H . c .  Fi s che r , G .  Gi rnau , 
and J. K. Lemley was accepted as propose d .  

The lOth Annual Mee ting wi ll be he ld in 
caracas , Vene zue la , June 3-7 , 1 984 , in con 
junction wi th an inte rnational congre s s  en
ti tled " Unde rground Con struc tion in Hetero

gene ous Soi l s , "  sponsored by the venezue lan 
As sociation of Underground Works . 

Czechosl ovakia was approved to organize the 
1985 I TA mee ting . It was anti cipated that 
it would be in September ,  the dates will be 
de termined at the lOth Annual Mee ting . 
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The invitation from Italy to hold the 1 986 
Annua l  Meetin g  in Italy was accepte d .  The 
president expre s sed a wish to hol d the 1 9 8 7  
General As sembly outside Europe . A pre lim
inary invi tation has been extended from Spain 
for 1988 or 198 9 .  

Uni ted Na ti ons Acti vi ti es The offic ial applic ation for recognition a s  
a Non-Governmental Organi zat ion ( N GO )  wa s 
complete d .  Howeve r , the UN commi ttee that 
cons iders the appl i cations ha s not had time 
to cons ide r  the I TA reque st . J. K. Lemle y 
wil l  fol low th i s  matte r  wi th the Uni te d  Na
ti ons . 

Fi nancial Report 

Publ i ca ti ons 

TECHNICAL ACTIVITIES 

Open Session : 
Urban Con tracting 

and The Envi ronmen t 

Worki ng Group Repo rts : 

Standardi zati on 

The pres ident reported that a workshop on 
"Subsurface Space Use in Deve l oping Coun
tri e s "  was he ld in Sweden in Octobe r 1982 
at the invitation of the UN and the Swe d
i sh Government . The ITA Executive Counc i l  
participated e xtensive ly i n  the techn i ca l  
sess ions and assis ted i n  preparing the 
report to the Uni ted Nations . 

The financial report for 1982 and the budge t 
for the 1 9 8 3 -1984 financ ial years we re ac
cepted (Attachment 1 ) . 

Good working re lations between the publish
e r  of the I TA journal and the contributors 
have been established . The Executive Coun
c i l  recommends that the member nations pub
l i sh the ITA recommenda tions and re solu
tion s  in thei r  official j ournals in orde r 
to disseminate the in forma tion more wide l y .  

Th e  techni cal ac tivities o f  the I TA consi s ted of working 
group meetings and a joint sess ion by the ITA and the 
Polish Federation of Engineering As soci ations (NOT) . 

The theme was the numerous cons traints facing contractors 
involved in unde rground works in an urban s i te . Six 
speakers dis cus s�d expe rience s in the ir own countri es 
(Attachment 2 ) . 

M. Hurpin ( France ) . Repre sentatives o f  four countrie s par

ticipate d .  A draft repo rt on standardization for circular 
tunnel s  has been prepared and a detai led ques tionnaire wi l l  
be sent to each member nation i n  orde r to obtain broader 
input . The "Glossary o f  � rms for Excavation " · wi l l  be 
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Research 

Con tra ct ual Shari ng 

of Ri s k  

Subs urface Pl anni ng 

Heal th and Sa fe ty 

in Work 

published be fore June 1984 in Engl i sh , Ge rman , and Japane se . 
Be cause current work i s  a lmost comple te , it was de cide d  to 
sol i c i t  subjects worth considering from al l the membe r na
tions . Proposa ls for study wil l  be pre sented at the ne xt 
working group mee ting . 

J . F .  Bougard ( France ) .  Thi rteen dele gates from ten countrie s 

participated . The ongoing study conce rning the use o f  TBMs 
in hard rock is a lmost complete except for the section on 
re search , improvemen ts , and new techn ique s .  The report on 
wate r problems is nearly fin ishe d and should be pre sented 
a t  the next mee ting . New subje cts for study incl ude e x
truded l inings and se ttlements occurring in tunne ls e xca 
vated in urban s i te s .  

J .  Leeny ( UK) . Nine nations we re repre sente d .  Recommenda
tions on •wrap-up" ins urance and performance bonds were 
approved and pre sen te d  to the Gene ra l  Assembl y  for adopt ion 
as policy by the ITA (Attachment 3 ) . They we re approved .  
Papers are be ing deve loped on me asuremen t problems and the 
role of the enginee r .  A dia logue wi th the Federation Inte r

nationale des Ingenieurs Con se i l s  ( FIDIC) is being arranged 
in orde r to implement the use of the I TA recommendations in 
the FIDIC code . National profe ssional and contractor orga
nization s  are urged to support thi s ini tiative . 

K. Pronk ( The Ne therlands ) representing M. Barke r ( USA ) . 
Seventeen participan ts repre sen ting twe lve countrie s at
tende d .  The a im of the activi ties i s  t o  improve the pos s i 
bil i ties o f  plannin g  th e  use of the subsur face by i denti fy
ing the basic factors governing this use , with emphas i s  on 
the use of the underground in energy re late d  projects . 
Eight presentations we re made and nine more papers are ex
pected , o f  whi ch two wi l l  be in the field of emphas i s . It i s  
planned that recommendations wil l  be presented t o  the Exe c
cutive Council next year on the use o f  the subsurface for 
ene rgy related pro j e c ts . 

N .  Krige ( South Afri ca ) . Nine de legate s  representing five 
coun tries participated . De s i gn  proposal s for s i x  new s a fe ty 
signs we re approved , whi ch wi l l  now be fina lized and pre 
sented for approval to the Executive Counc i l . The working 
group accepted the amendmen ts by the tutor to the document 
"Guide l ines for Good Tunne l l ing Prac tice , "  and plans to pub
lish it as soon as possible . After di scuss ion i t  was dec ided 
that some guide lines could be deve loped on the use of com
pressed air in tunnel s  and work should continue on that sub
j e c t .  lt was decided to use exis ting regulation s o f  various 
countrie s  to compile a set of proposals on elec tri cal instal 
lation s . 
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Maintenance an d  Repai r 

of Underground Struc

t ures 

General Approaches to 

the Desi gn of Tunnel s 

Sei smi c Effects on 

Underground Struct ures 

Ca ta logue of Tunnel s  

Cos t -Benefi ts of un 

dergroun d Urban Publ i c  
Transporta tion 

M. O ' Reilly (UK) Five delegates from three countries 
participated . The working group i s  deve loping a two
year program , recogn i z ing the increasing economic and 
social importance o f  thi s  subject . 

P . Ge s ta  ( France ) .  Repre sentat ive s  o f  five countries 
attended • .  Based on the objec tive s  formulated at last 
year ' s  mee ting , i t  was decided to focus on four topics 
whi ch constitute the bas ic s teps o f  eve ry tunne l de 
s i gn procedure : (1) de te rmination o f  the geologi cal , 
hydro-geological , geote chnica l , geome tri ca l and envi ron
menta l parameters , ( 2 ) choice o f  the de s i gn  mode l , ( 3 )  
de fin ition of in-situ moni toring for che cking the be 
havior of the structure , and (4) practical rule s for 
de s ign . 

H . C .  Fische r ( Sweden ) repre senting w. Hakala ( USA) . 
The formal mee ting o f  the working group was cance l led 
and an in formal dis cus sion was he ld , with four coun
tries represente d .  The main objec tive o f  the group 
for 1984 wil l  be the production of a monograph on 
"Ase ismi c De s ign of Underg round Struc ture s , "  to be 
submitte d  to the 1984 ITA Gene ra l  Assembly . 

M .  Fukuchi ( Japan ) . Eight parti cipants from s i x  countrie s 
attended.  A guide line for use by membe r n ations in pre 
paring catalogue s was discussed and approve d .  A new sched
ule of priorities was e stabli shed for the preparation o f  
catalogue s ,  as fol lows : future proj e cts , every year ; for 
those unde r con struction , eve ry two years ; and for tunne l s  
comple ted , eve ry three years . Me thods for more rapid and 
lower-cost di stribution of information we re di scussed.  

M. Blenneman (FRG ) . Nine de legate s from seven countrie s 
attended . At th is inaugura l mee ting two tasks we re agreed 
upon as the focus for the group ' s  obj ec tive to show why i t  
i s  use ful and nece ssary t o  go underground for urban trans
portation . The first task wi l l  be to col lect data which 
wi l l  se rve to point out the bene fi ts o f  unde rground trans
portation systems ; the se cond wi l l  be to collect i n forma

tion on cos t-bene fit calculat ion methods to show the pos i 
tive e ffects o f  unde rground transportation systems . Several 
pape rs we re pre sented cove ring the se a reas , wh ich wil l  form 
the bas i s  for an initial report at the next ITA mee ting . 
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CONCLUSIONS The 1 98 3  ITA Meeting was we l l  organ ized and conducted . The ove r
all faci l i tie s were somewhat l imi ted and not all countrie s  we re 
repre sented due to political constrain ts .  In l i ght o f  the fact 
tha t an Ameri can , Mr. Jack Lemley , was e lected ITA Pre sident at 
thi s  meeting , it was not on ly proper that the u . s .  be represented 
but would have been an a ffron t to the ITA and Mr. Lemley if we had 
not been pre sen t .  As such , the meeting was a success . I attended 
as many o f  the working group meetings as pos s ible and carried the 
re gards and me ssages of the various u . s .  comad ttee members to the i r  
respective members . The I TA mee ting in Warsaw was an inte re sting 
and valuable expe rience and I appre ci ate d the opportunity to repre
sent the u . s . A. and the USNC/TT. 

Re spectfully submi tted , 

Denn i s  J . Lache l 
Vi ce Chai rman , USNC/TT 
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EXERCICE 1 98 3  - 1 984 - PREVISICfi DE BUDGET Attachmen t 1 

1 98 3  - 1 984 FINANCIAL YEAR - ESTIMATED BUDGET 

1 98 3  1 984 

!!S!�!L� 
Cotisations l 4000 F 1 20 . 000 , 00  1 20 . 000 , 00  

Subscriptions at 4000 F 

Membres Affi li•s 30 . 000 , 00  so . ooo , oo 

Affiliate Members 

TOl'AL 1 SO . OOO , oo  1 70 . 000 , 00 

��!!!!!S��!!:��! 
a) Organisation des r•unions - -

Organization of m.etings 

b)  Publications/Pub li cations 2 . 500 , 00  

Statuts 

c )  Secr•tariat/Secretariat 

- Bonoraires ccmptab le/Book-keeping 
honor ari es 3 . soo , oo 3 .  500 , oo 

- Salaires , pos te , photocopie , 
U lex / Salaries , mai l ,  xero-
xinq , telex 7 6 . 000 , 00 80 . 000 , 00  

- D6placemen ts/Travels 3 5 . 000 , 00 3 5 . 000 , 00 

- T6 l,phone/Phone 5 . 500 , oo 5 . SOO , oo  

TOTAL 1 2 2 . 500 , 00 1 24 . 000 , 00  

BILAN AT'l'ANDU/EXPEC'l'ED BALANCE + 2 5 . 500 , 00 + 46 . 000 , 00  
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Attachment 2 

1 3 .  RESULTS FROM THE OPEN SESSION oF MAY 1 8 , 1983 

The Secretary General recal led the topic of the Open se ssion : 

•ORBAN c::'N'l'R1.C'!I:K: AND THE ENVIRONMENT• . 'J'he aesdon was 
presided by G GIR.'fAU ( ITA )  and H STAMATELLO (Poland ) , and 
co-ordinated and i ntroduced by v ROISI N , who part icu l ar l y  
menti oned the numerou s constra int s  a contrac tor involved i n  
underground works in urban s ite i s  faced with . 

S ix  speaker s reported on exper i enc e s  in the ir own countr ies : 
T BRATEN (t�orway ) ,  W D IETZ ( Federal Gezmany ) , !-! LEGEAI S (France ) ,  

J K LEMLEY (USA ) , T ROMANOWSKI (Poland ) , and J VANDER LINDEN 
(Belgium ) . The subsequent d i scussion showee up 

- the care to elaborate ,in ful l  agreement with a l l  invo lved partie s ,  
construct i on meth od s  and mean s  a l l owinq to pre serve env ironment ; 

- the nec e s s ity of a qood c o-opera t i on between a l l  involved parties 
contractor , consul tant s , control departments ,  companies , pol ice • • •  ; 

- the importance of reactl ons from r e s idents c oncerned by the works 

and the nec e s s i ty to keep them inf ormed ; 

- the nece s s i ty to c learly def ine how re sponsib i l ities wi l l  be 
di stributed , r egard ing d e f i nition and imp lement of actions 

requ ired to pre serve and pos s ibly to improve env i r onment ; 

- the nece s s ity to study the impact on the struc ture costs of 
arranqement s  taken to pre serve environment . 
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A ttachment 3 

. Prior to the preparation of tender documents , the Owne r  should 
aake a de terai nation whethe r the scope , c amp lexi ty and s ite 
conditions of the proj ect warrant proceeding with a coordinated 
Insurance Programme • 

• I f  the eva luation reveals the appropr iateness of a c . I . P . , th e 
Owner sha l l  determi ne the types of coverage , l tm i ts , deductible& 
and d iscovery periods whi ch bes t  f i t  the proj ect and sha l l  obta i n  
such C . I . P • •  

Pr ior to advertising for tenders for tunne ll ing or other underqround 
con. truction on the proj ec t ,  the Owner an� the I nsurer s ha l l  prepar e 
an insurance spec ification descr ibing the C . I . P .  for a l l  prospective 
ten�erers and issue such a document as a part of the �ender documents 
f or the information and ref erence of the tenderers and u l t imately to 
f orm part of the contract . 

Dur i ng the course of the proj ect and for a reasonable period f o l l o
wing complet ion of the cons tructed works having regard for the l eg a l  
l iabi lities o f  the parties , the Own e r  sha l l  aa intain his C . I . P .  
i ntact and provide cover for himse lf , his des iqn enqine er s  and h i s  
contrac tor s .  

Work on Performance Bond s was a lso completed and it is suqq e s ted 
tha� the Ge ne ra l  Aa s embly adopt the f o l lowing recomme ndat ion . 
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PROPO S I TION - X I I I  

Inte rnational Tunne l l ing As soc iation - Work ing Group Ri sk 

PERFORMANCE BONDS 

The sub j e c t  o f  the various contractual bonds that owne rs may requi re to 
guarantee the satis factory comp le t ion of the work by the ir con tractor 
is so wide that it has not been pos s ible to s ummarize the matte r as for 
other sub j e cts the Working Group has de alt with . 

In addi tion the regula tion s di ffe r  so much from country to country , from 
total absence o f  bonds to exce s s ive ly seve re reque s t s  that , i f bonds are 

require d , a more uni form tendency i s  advi sed . 

So an extended s tudy o f  these problems wil l  be published by the I TA as a 
re ference document . The ITA wi she s to formulate the fol lowing re commen 

dation s . 

The International Tunne l l ing Associa tion recommends that : 

-Al l type s o f  bonds --bid bonds and per formance bonds--should aim at a 
balance be tween the rights and the obligations o f  the partie s and a t  a 
rea sonable cove rage of the risks . 

-Internationa l e ffort should be made to standardize the rule s and formats 
under whi ch bond s  would be required . 

-The value of the bonds , expre s sed as a pe rcentage of the contract sum , 

should be l imi ted to moderate and equi table leve l s , thus re sul ting in a 
more economic cove rage of the risks , here too inte rnational s tandardi za

t ion i s  highly de sirable . 

-Prequa l i fi cation procedures o f  the con trac tors s hould reduce the s i ze 
o f  the pe rformance bonds requi red .  

-The va lue of the performance bonds requi red should dec rease a s  the work 
progre s s e s  towards completion . 

-on-firs t-demand or uncondi tional guaran tees shall neve r  be reque s ted 
because o f  the risk o f  an arbi trary cal l and the increas ing cost o f  
cove ring thi s  risk . 
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P R O P OS I T I O N  - X IV 

I NTE R NAT I ONAL TU NNE L L I NG AS SOC IAT I O N  

WOR K I NG  G R OUP. : CO NTRACTUAL SHAR I NG  O F  R ISKS 

COORD I NATED I NSURANCE PROGRAM 

An i m p o r t a n t  p a rt o f  a n y  c o ns t r u c t io n  p ro j e c t ·  i s  t he m a nag e

me n t  o f  r i s k  w h i c h  t he ow ne r ,  t he c o n t r ac t o r ,  t he d e s i g n  e n g i nee r and 

t he g e n e r a l  p u b l i c  a re exposed to a s  a res u l t  of  t he c o n t r ac t o r � •  ac

t iv i t ies i n  c o ns t r u c t i ng t he wo rk s .  A po r t i o n  of s u c h  riak is o f f s e t  

b y  t h e p l ac em e n t  o f  i ns u r a n c e  s c a l ed t o  reaao n a l l y  m a t c h  a h a  expo s u re 

e s t im a t ed t o  be p re s e n t  f o r  t he p a rt i c u l a r  t ype o f  wo rk and s it e  co n

d i t i o ns . Fo r t he c o m m o n  s c o pe o f  c o ns t r u c t i o n  c o n t r ac t s  and c o n t r a c

t o r  o pe r a t i o n s  i t  i s  a p p r o p ri a t e  f o r  t he ow ne r t o  req u i re t he c o n

t r ac t o r  t o  p rov ide a t  l e a s t  s u c h  i ns u r a nce c ove r a g e  as t h e ow ne r d e e m s  

n e c e s s a ry and w a r r a n t ed , t he coa t o f  w h i c h  is i n c l u d e d  i n  t he t e nde r · -

p r ice ag reed . The re a re p ro j e c t  c i r c u m s t a nc e s , howeve r ,  w h e re a Coo rd i

n a t ed I n s u r a n c e  P rog ram , d e s i g ned , f u rn i s hed a n d  c o n t ro l led by t h e ow

ne r ,  is t he m o a t a p p rop r i a t e f rom o f  r i sk m a n ag em e n t  a n d  t h e m o a t c o s t 

e f f ec t ive . S u c h  p ro j e c t  c i r c u m s t a n ces i nc lude u nd e rg rou nd c o ns t ruc

t i o n  i nvo lv i ng m u l t i p le e xp o s u re s  t o  risk and t o  d am ag e  c l a im s  by t h i rd 

p a r t i e s . S u c h,c oo rd i n a t ed I ns u r a n c e  P rog ramL/ aome t im e s  c al l e d  " w rap- u p "  

i ns u r a n c e/ i s  p a r t i c u l a ry a p p l i c ab le t o  m a j o r  u nd e rg r o u n d  c o ns t r u c t i o n  

p ro j e c t s  i n  c o m p le x  u rb a n  s i t e s ,  es pe c i a l l y  wh e re m any c o n t r a c t o rs e r e  

i nvo lved i n  t h e wo rk . Al t ho u g h  e ac h  c as e  m u s t  b e  exam i ned o n  i t s  me r i t s  

t he a d v a n t ag e s  o f  a n  ow ne r- c o n t ro l l e d  p ro g r am i nc l u d e : 

T h e  ow ne r ,  n o t  t h e c o n t r ac t o r ,  ne g o t i a t e s  p o l i c y  t � r� s  a n d  

c o s t s , e l im i n a t i nt red u nd a n t  c h a rg e s  f o r  expe n s e  e n d  p ro f i t  

i t e ms . 

T h e  s a f e t y  a n d  l o s s  c o n t ro l p ro g r a m  a re u n i f o rm .  

C ro s s  l i g i t a t i o n  i s  e l i m i n a t ed 

C l a i m h an d l i ng i s  u n i f o rm . 
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S m a l l  c o n t r a c t o r s m a y  p a r t i c i p a t e  w h e r e  o t he rw i s e  t h e 

t h e i n s u r a n c e  r e q u i rem e n t s m a y  e f f ec t ive l y  p re c l u d e  t h em .  

C a s h  f l ow ad v a n t ages b e n e f i t t he ow ne r .  

- Insurance co s t s  ar� confined solely to tne pro j �c � .  
The ad m i n i s t ra t ive b u r d e n  o f  m a i n t a i n i ng r e c o rda o n  c o n-

.t r ac t o r  com p l i a n c e  w i t h  c o n t rac t s p e c i f i c a t i o n s  f o r  i n s u
r a n c e  i e  e l i m i n a t ed . 

The c ove r ag e  o f  a n  ow ne r- co n t ro l led C o o rd i n a t ed I ns u r a n c e  P rog r am 

w o u ld i nc l u d e  a l l  o f  t he c ove r no rm a l l y  a p p ro p r i a t e  f o r  t he t ype o f  

wo rk a n d  s i t e  a n d  w o u ld e x t e nd t o  a l l  c o n t r ac t o r s i nvo lved i n  t he p ro 

j e c t  w i t h  t he p o s s ib le ex. c e p t i o n  o f  h a u l i n g  c o n t r ac t o r s a n d  s u pp l y 

c o n t r ac t o rs w h o  o pe r a t e  p ri n c i p a l l y  o f f - s i t e . T he P ro g r am l i k ew i s e  

w ra ps u p  t h e d e s i g n e ng i ne e r i f  he i s  n o t  a l r e a d y  c ove red a s  a p a r t 

o f  t he c o n t r ac t o r  c ove r ag e . 

To m a i n t a i n  t he c o n t r ac t o r · a i n ce n t ive t o  p romo t e  s a f e t y  a n d  t o  g ive 

c o n t r a c t o rs w i t h a g ood c l aim- los s reco rd a rew a rd f o r  s u c h  pe r f o r

m a n c e  a n d  a c om pe t i t ive a d v a n t age i n  t he t e nd e r i n g  p ro c e s s ,  p re m i um 

re f u n d s  e a r n e d  b y  t he ow ne r s ho u ld be p a s s e d  on t o  e a c h  c on t r ac t o r  

c o n t r i b u t i n g  t o  t he low c l a i m- lo s s  rec o rd . 

T he I n t e r n a t i o n a l  T u n n e l i ng As s o c i a t i o n  rec om m e nd s  t h a t a l l  t u n ne l l i ng 

c o n t r ac t i ng be b a s e d  o n  t he f o l low i ng p ro c e d u res a n d  s t ip u l a t i o n s : 

1 .  P r i o r  t o  p re p a r a t i o n  o f  t e n d e r d o c u m e n t s , t he ow n e r  s ho u l d  

m ak e  a d e t e rm i n a t i o n  whe t h e r  t he s co p e , com p le x i t y  a n d  s i t e 

c o nd i t i o n s  o f  t he p roj e c t  w a r ra n t  p ro c eed i n g  w i t h  a C o o rdi

n a t e d  I n s u r a n c e  P ro g r am .  

2 .  I f  t h e ev a l u a t i o n  reve a l s  t he a p p ro p r i a t e ne s s  o f  a C o o rd i n a te · 

I ns u r a nce P ro g r am , t he ow ne r s h a l l  d e t e rm i n e  t h e t yp e s o f  

c o ve r ag e , l i m i t s , d e d u c t i b le &  a n d  d i s cove ry p e r io d s  wh i c h  

b e s t f i t  t h e p ro j ec t a n d  s h a l l  o b t a i n  s u c h  C o o r d i n a t e d  I n s u

r a n c e  P ro g r am . 

a .  P r i o r t o  adve r t i s i ng f o r  t e n d e r s  f o r  t u n ne l i ng o r  o t he r  

u nde rg ro u nd c o ns t r u c t i o n  o n  t he p ro j e c t , t he ow n e r a n d  

t he i ns u re r s h a l l  p re p a re a n  i ns u r a n ce s pec i f i c a t i o n  

4 2  
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d � s cr i b i�g the Co ordina �d I usuranc� Program !or all pro spe c tive 

t ,.!'ld "!r�rs and . u s u e  ouch d .. H.um�n t  a s  a par t  o f  the t end '!r 

d o c um�n ts for each con tract for the in!orma t i o� and r� ference 

o f  � end �rers and ultimately to form p rt o f  the contrac t .  

b .  During th� course o f  the pro j e c t  an d  for a reasonabl� 

p �ri �d fo llowing compl e t i on of the construc t e d  works having 

reg.rd for ta� l'!gal l i abili ti e s  of the par t i e s  concerned , 

th -. ownll!r shall maintain hi s Coordinated Insurance Program 

in tac t L�d provi d �  cover for hims elf , hi s design engi neers 

L�d h i s contr•ctors . 
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