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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 f rom 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 f or their special compe­
tences and with regard f or appropriate balance. 

The National Research Counci l was established by the National Academy of 
Sci ences in 1916 to associate the broad communi ty of science and technol­
ogy with the Academy' s purposes of f urthering knowledge and of advisi ng 
the f ederal government. The Council operates in accordance with general 
policies determined by the Academy under the authority of its congres­
si onal charter of 1863 , whi ch establi shes the Academy as a private, non­
prof i t, self -governing membership corporation. The Council has become 
the pri ncipal operati ng agency of both the National Academy of Sciences 
and the National Academy of Engineering in the conduct of their services 
to the government, the publi c, and the scientif ic and engineering commu­
ni ti es. I t  i s  admi ni stered joi ntly by both Academi es and the Institute 
of Medici ne. The Nati onal Academy of Engineering and the Institute of 
Medi cine were establi shed in 1 964 and 1970, respectively, under the char­
ter of the National Academy of Sciences. 

SPONSORS: This project was sponsored in 1981 and 1982 through u.s. Bu­
reau of Mi nes Contract Number JO 199025 by the f ollowing government agen­
ci es: u.s. Bureau of Mi nes, u.s. Geological Survey, Bureau of Reclama­
tion, Defense N uclear Agency, Department of the Ai r Force, Department of 
the Army, Department of the Navy, Department of Energy, National Science 
Foundation, Federal H ighway Administration, and Urban Mass Transportation 
Administration. 

A limited number of copies are available from 

u.s. National Commi ttee on Tunneling Technology 
Nati onal Academy of Sci ences 
21 01 Consti tuti on Avenue, N . W. 
Washi ngton, D. c. 20418 
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INTRODUCTION 

The u.s. Nati onal Committee on Tunneli ng Technology (USNC/TT) , a unit of 
the Commi ssi on on Engi neeri ng and Techni cal Systems, was f ormed within 
the Nati onal Research Counci l in 1972 by the presi dents of the Nati onal 
Academy of Sci ences and the Nati onal Academy of Eng i neeri ng . I t  was 
f ormed i n  response to a request f rom the chai rman of the Federal Counci l 
f or Science and Technology f or a "U. S. f ocal agency to be responsible f or 
assessment of tunneli ng acti vi ti es, and where appropri ate, f or stimula­
ti on of improvements i n  tunneli ng technology. " 

The committee' s purposes, as stated i n  i ts consti tution, are the f ol­
lowi ng: 

• To serve as the national organi zation f or stimulati ng advancement 
i n  the state of the art of tunneli ng technology and i n  the eff ective use 
of the subsurf ace by promoting the coordi nati on of acti vi ti es pertai ni ng 
thereto--assessment, research, development, educati on, trai ni ng, and col­
lection and di ssemi nation of i nf ormation. 

• To ef f ect appropri ate parti ci pation in all acti vi ties of the Inter­
national Tunnelli ng Associ ati on (ITA) through the Nati onal Academy of Sci ­
ences-Nati onal Academy of Engi neeri ng -Nati onal Research Counci l, whi ch 
adheres to the ITA on behalf of the scienti sts, engineers, and technolo­
gi sts of the Uni ted States i nterested i n  tunneli ng technology. 

The committee's f unctions i nclude, but are not limi ted to, the f ol­
lowing : 

• Collecti on and di ssemi nation of techni cal i nf ormati on related to 
tunneli ng , i ncludi ng current research, development, and i nnovative acti v­
i ti es, as well as data on cost and performance of tunneli ng components 
and systems. 

• Conti nuing assessment of the state of the art of the tunneli ng sys­
tem to i d enti f y  techni cal needs whi ch mi ght be met through research and 
development, to ascertai n the overall level and structure of research and 
development, to review peri odi cally the ex tent to whi ch i t  is appropriate 
to the f uture demand f or diff erent types of tunneli ng, and to stimulate 
cross-f erti li zati on of advanced technology dev eloped f or other purposes. 

• P eri odi cal stati stical demand f orecasting and collecti on 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 improved techniques. 

• Action necessary to improve the understanding on the part of plan­
ners, off icials, 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 f ield of tunneling. 

• P articipation in international activities concerned with the ap­
plication, planning, and practice of tunneling. 

This biennial report describes the work of the committee and its 
subcommittees in calendar years 1981 and 1982. The committee is grate­
f ul to the f ederal agencies that sponsor its activities. 
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ACTIVITIES OF THE COMMITTEE 

Nomination and Appointment of Members and Officers , 1981 

Six members completed their terms on the committee on June 3 0, and were 
succeeded by new members. 

The following new members were appointed for terms ending in 1 984 : 

David Barna (representative of the federal agencies) 
Z. T. (Dick) Bieniawski (academic/research) 
Lynn A. Brown (representative of the Association of Engineering 

Geolog ists) 
Dennis J. Lachel (industry) 
R. M. (Ray) Monti (g overnment) 
Glen R. Traylor (industry) 

Mr. Norman A. Nadel completed his term as committee chairman on June 
3 0  and became immediate past chairman and ex officio committee member. 
He was succeeded as chairman by P rofessor Edward J. Cording, who served 
in that capacity from July 1 ,  1981 to June 3 0, 1 982. Dr. Don A. Linger 
was appointed vice chairman for the same period. 

A roster of the committee and its subcommittees for the period July 
1, 1 981 to June 3 0, 1 982 is included as Appendix A. 

Nomination and Appointment of Members and Officers , 1982 

Fourteen members completed their terms on the committee on June 3 0; twelve 
were succeeded by new members, and the terms of two were ex tended for one 
year. 

The following new members were appointed for terms ending in 1 984 : 

John w. Leonard (industry) 
Malcolm J. McP herson (academic/research) 
Ota Spacek (industry) 

The following new members were appointed for terms ending in 1 985: 
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Frank E. Dalton (government) 

Bruno Dietl (representative of the Associated General Contractors 
of America) 

James L. Drake (government) 

Herbert H. Einstein (academic/research) 
William H. Hansmire (industry) 

William A. Hustrulid (academic/research) 
George A. Mealy (industry) 
Thomas J. O'Neil ( representative of the American Institute of 

Mining, Metallurgical and P etroleum Engineers) 
P . E. (Joe) Sperry (representative of the American Society of 

Civil Engineers) 

The following members were reappointed f or a period of one year, end­
ing in 1983 : 

Fred H .  Kulhawy (academic/research) 
Raymond E. Levitt (academic/research) 

P rofessor Edward J. Cording completed his term as committee chairman 
on June 3 0  and became immediate past chairman and ex off icio committee 
member. He was succeeded by Dr. Don A. Linger, who will serve as chairman 
from July 1 ,  1 982 to June 3 0, 1983 . Mr. Dennis J. Lachel was appointed 
vice chairman for the same period. 

The membership of the committee and its subcommittees f or the period 
July 1 ,  1 982 to June 3 0, 1 983 is listed in Appendix A. 

Annual Meetings , 1981 and 1982 

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

The Tenth Annual Meeting of the committee was held May 2-3 ,  1981, 
in San F rancisco, California, in connection with the Rapid Excavation and 
Tunneling Conference (RETC). The committee meetings included plenary ses­
sions and individual subcommittee meetings. The record of the meeting is 
included as Appendix B. 

The Eleventh Annual Meeting was held May 12-14 , 1 982, in P ark City, 
Utah. The first two days were devoted to individual meetings of the sub­
committees and a general session attended by all members. A f ield trip, 
conducted on the third day, i ncluded vi sits to two projects of the Bureau 
of Reclamation. The first was a visit to the Stillwater Tunnel project, 
in which a tunnel boring machine became stuck. A committee member, 

Glen R. Traylor, whose construction firm has undertaken the removal of 

the TBM and completion of the project, guided the committee through the 

tunnel. The second project included the Hades and Rhodes tunnels, which 

were excavated with a TBM. The record of this annual meeting is included 

as Appendix c. 
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ACTIVITIES OF THE SUBCOMMITTEES 

The substantive activi ti es of the USNC/TT are carri ed out primarily by 
ad hoc subcommi ttees. From time to time a subcommi ttee conducts a sep­
aratel y f unded study resulti ng i n  a publi shed report, but generally the 
subcommi ttees conduct their work as part of the committee ' s  conti nui ng 
acti vi ti es and are supported wi th core f undi ng. Some of the subcommi t­
tees perf orm work that supports u.s. parti ci pati on i n  the acti vi ti es of 
the IT� whil e others undertake tasks primari ly related to tunneli ng wi th­
i n  the United States. The programs of the seven subcommi ttees active 
duri ng 1 981 and 1 982 are summarized below. Rosters of the subcommi ttees 
are i ncluded i n  Appendi x  A; addi ti onal i nf ormati on on their activi ties 
appears i n  Appendices B and c. 

Subcommittee on Contracting and Management Practices 

The subcommittee continued work on three tasks i ni tiated in 1 980. These 
are (1 ) to review the implementati on of recommendations di scussed i n  
three previ ousl y published reports--Better Contracting for Underground 

Construction, Recommended Procedures for Settlement of Underground Con­

struction Disputes, and Better Management of Major Underground Construc­

tion Projects; (2) to f aci litate partici pati on in the ITA Worki ng Group 
on Contractual Shari ng of Ri sks; and (3) to study contractual arrange­
ments among owners, engi neers, and d esi g ners i n  order to ef fect innova­
ti on i n  desi gn. F or the f irst task, the subcommi ttee has compl eted the 
survey f ormat and i s  ref ini ng the distri buti on l i st of owners, contrac­
tors, and engineers. With respect to the second task, the subcommi ttee 
has prepared position papers on ground support, site characterization, 
and mobili zati on payments, and i s  prepari ng comments on f our papers sub­
mi tted f or revi ew. With respect to the third task, the proposed f ormat 
of the survey intended f or desi gn f i rms has been submitted to the USNC/TT 
f or comments and approval .  
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Subcommittee on Demand Forecasting 

In 1 981 the subcommittee completed work on compiling data f or a summary 
f orecast of construction and published its report, Demand Forecast of 

Underground Construction and Mining in the United States. The report 
lists approximately 1 60 specif ic projects with estimated start- construc­
tion dates f rom 1 980 to 2000. It also includes projections f or the min­
eral industry and nonspecif ic estimates of construction f or water supply, 
wastewater conveyance and treatment, storm and sanitary tunnels and stor­
age systems, transportation, hydroelectric power (including pumped stor­
age) , nuclear waste disposal, oil mi ni ng, storage of petroleum reserves, 
and def ense. Subcommi ttee activities f or 1 982 centered on the plans and 
schedule f or updating the report, as recommended by the USNC/TT. 

Subcommittee on Design Considerations 

The subcommi ttee, establi shed i n  1 980, revi ewed the scope of its charter 
and determi ned that an appropri ate area of concentration f or its initial 
eff orts was small diameter (6-20 f t) shallow depth (up to 200 f t) urban 
tunnels. The immediate goal is to produce a report that d evelops guide­
li nes f or such tunnels. The subcommittee has identifi ed areas of inter­
est f or additional projects and plans to propose a more extensive program 
of activities f or USNC/TT approval. 

Subcommittee on Education and Training 

The subcommittee's activities f or 1 981 centered on completion of two 
projects undertaken in 1 979-1 980: compi lati on of a set of slides and 
d evelopment of a list of f ilms available f or loan. Availability of the 
set of 21 2 slid es illustrating tunnel construction methods (and accompany­
i ng descriptive text) was announced i n  the March issue of Tunneling Tech­

nology Newsletter. The annotated list of 64 f ilms related to tunneling 
was published as a supplement to the December issue of the Newsletter. 

During 1 982 the subcommi ttee concentrated its eff orts on d eveloping a 
"mi ni" sli d e  set on rock bolting, planni ng to update and expand the anno­
tated reading li st published in 1 977, and d ef ining the f ocus of f uture 
activities. 
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Subcommittee on Geologic Site Investigations 

The subcommittee, which is undertaking a special (i. e. , separately f unded) 
activity, held its f irst meeting in December 1 981 to plan the conduct of 
the two-year study intended to result in the development of guidelines 
f or better and more cost-eff ective site investigations. The subcommittee 
determined that the best procedure was to study completed projects--both 
successf ul and less than successf ul--and compare constructi on histori es 
with site i nvesti gation data used i n  design and planning constructi on. 
Duri ng 1 982, the subcommi ttee concentrated on i d entifyi ng tunnel projects 
to be evaluated, preparing interview documents, obtaining techni cal docu­
ments f rom owners, and ini tiating i ntervi ews wi th owners and contractors. 
Data compilation and analysis are expected to be completed d uring 1 983. 

Subcommittee on Planning and Evaluation 

The subcommi ttee held its f irst meeti ng i n  August 1 981 , duri ng which the 
general charge to the subcommittee was modif ied and the specif ic charge 
f or activities was developed. In 1 982, the subcommittee d evoted its ef ­
f orts to planni ng f or the case-study approach to be used in its evalua­
tion of . the use of the subsurf ace f or urban mobi lity, common duct, and 
energy systems. The P ittsburgh light rail project was selected f or the 
f i rst case study, and several projects were identif i ed as possible sub­
jects f or the f uture. I t  is planned that the fi nal report of the f irst 
case study wi ll be presented f or USNC/TT consi derati on in 1 983. I n  addi­
tion to this task, the subcommi ttee provided f or li aison with the ITA 
Worki ng Group on Subsurf ace P lanning. 

Subcommittee on Research Needs 

The subcommittee has completed the case-history f ormat i ntended to assist 
researchers wi th diff erent goals i n  i dentif ying projects of interest by 
f aci li tati ng access to the most si gnifi cant elements of data on a large 
number of tunnels. Eff orts have been i ni tiated to d etermine the most 
eff ective methods of obtaini ng data and providing f or a permanent collec­
tion process. The subcommittee continued f ormulati ng possible approaches 
to the planned eff ort to identif y constructor-perceived research needs 
and examine their relationship to research activi ties. Also, the sub­
commi ttee contributed to projects conducted by the ITA working Group on 
Research. 
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WORKSHOP ON TECHNOLOGY FOR THE DESIGN AND CONSTRUCTION 
OF DEEP U NDERGROU ND DE FENSE FACILITIES 

In response to a request f rom the Chief of the Strategic Structures Di­
visi on, Def ense Nuclear Agency, the u.s. National Committee on Tunneling 
Technology convened a workshop on the technology f or design and construc­
ti on of d eep underground basi ng f aci li ti es f or strategic missiles. In its 
request, dated October 9, 1 981 , the Def ense N uclear Agency (DNA) indi cat­
ed i ts i nterest in " evaluating the constructibility, vulnerabi lity, and 
survivabi lity of d eep underground def ense systems, " and called on the 
USNC/TT to help in assessing current and d eveloping tunneling technology 
that would be important in designi ng and constructing d eep basing f acili­
ties. Citing an " urgent need to respond quickly to changing d ef ense 
need s, " DNA asked that the workshop be held i n  early November and that 
a report on the proceedings be completed i n  April 1 982. 

The workshop was held on November 5 and 6, 1 981, in Washington, D. C. 
In attendance were all avai lable members of the USNC/TT and several of 
its subcommi ttees, as well as selected past members of the committee and 
others whose expertise was judged i ndi spensi ble. The workshop partici­
pants are li sted i n  Appendi x  D. 

Af ter a bri ef executive sessi on d ealing wi th procedural matters, 
the f i rst d ay was devoted to publi c bri efi ngs by representatives of the 
u.s. Ai r F orce, the Def ense Nuclear Agency, and several contractors 
(Merritt CASES, I nc. , the Boei ng Company, and R&D Associates, Inc.) that 
have performed conceptual and desi gn work on aspects of the d eep basi ng 
problem. These brief ings outli ned the relevant issues of nuclear weapons 
eff ects, the strategic incentives f or deep basing, the system require­
ments, and vari ous deep basing concepts. 

As part of i ts request, the Def ense Nuclear Agency had asked f or 
specif i c  gui d ance i n  si x areas: (1 ) costing, contracting, personnel, and 
management; (2) si ting; (3) use of ex isti ng und erground space; (4 ) egress; 
( 5) mechanical mining; and ( 6) construction planning and validation. The 

USNC/TT accordingly had establi shed a working group to deal with each of 
these topics. I n  the evening of the f irst day the six working groups met 
separately and dev eloped preliminary draf t reports f or presentation on 
the f ollowing day. 

The morni ng of the second day was occupi ed with the presentation of 
working group reports, again i n  open session. I n  the afternoon the as­
sembled tunneling technologists met in executive session to discuss the 
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preliminary working group reports and agree on the general outlines of 
their revision as chapters in the commi ttee ' s report. 

The report, Design and Construction of Deep Underground Basing Fa­

cilities for Strategic Missiles, is presented in two volumes. Volume 1, 
Evaluation of Technical Issues, contains the committee ' s  report, which 
avoided the strategi c and political issues surrounding the MX missile 
siting decision. It concentrated instead on the as yet vaguely d ef ined 
technical requi rements of the deep basing option, discussing in general 
terms the technical and management issues raised by the proposal. Its 
aim was to help the Def ense Nuclear Agency and the Ai r F orce to refine 
their plans in preparation f or a f inal decision on the MX missile ' s bas­
ing mode, expected in 1 984. Volume 2, Briefings on System Concepts and 

Requirements, contains transcripts of the brief ings arranged f or by the 
sponsor to provid e  background information f or the workshop participants. 
The report was completed in April 1 982 and published in May. 
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REPRESENTATION OF THE U NITED STATES IN THE ACTIVITIES 
OF THE INTERNATIONAL TUNNELLING ASSOCIATION { ITA ) 

The USNC/TT f unctions to f ulfill 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 provid ing cross-f ertilization of current, developing, 
and advanced technologies. Through the committee the u. s. maintains an 
active and leading role in the ITA, with one individ ual serving as ITA 
vice president and f our others serving as members, animateurs, or vice 
animateurs of working groups. I n  add ition, the committee provides input, 
when requested, f or the activities of the other ITA working groups. 

Meetings of the General Assembly , 1981 and 1982 

The Seventh Annual Meeting of the ITA was held in Nice, F rance, May 1 0 -1 4 ,  
1 981 , in conjunction with the international symposium " Cost Cutting in 
Tunnelling, " organized by the F rench Tunnelling Association (Association 
F rancais d es Travaux en Souterrain) . Representatives of 27 national and 
4 international organizations participated in the meeting. The United 
States was represented by a delegation of eight persons, headed by the 
committee chairman, Norman A. Nadel. At the General Assembly meeting, 
two motions of particular significance were considered; both were viewed 
f avorably but neither received the required 80 percent majority vote re­
quired f or adoption. The f irst amendment would have changed the Associ­
ation ' s  name to I nternational Tunnelling and Subsurf ace Use Association. 
The second amendment proposed extending Association membership to indi­
vid ual and corporate supporting members. The General Assembly was ad­
vised that the Executiv e  council will seek United Nation recognition of 
ITA as a Nongovernmental I nternational Organization. Four new nations 
were accepted f or membership, bringing the total to 30 member nations. 
A special open session was also held in conjunction with the ITA meeting 
and the AFTES symposium; approx imately 300 persons attended that session, 
"Economic Aspects of Subsurface use." A report of the ITA meeting is in­
cluded as Appendix E. 

The Eighth Annual Meeting of the ITA was held in Brighton, England, 
June 6-9, 1 982, in conjunction with " Tunnelling '82, " sponsored by the 
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I nsti tution of Mi ni ng and Metallurgy and the Bri ti sh Tunnelli ng Society. 
Representatives of 30 nations and one i nternational organization parti­
cipated in the meeti ng. The Uni ted States was represented by a delega­
ti on of si x persons, headed by the committee chairman, Edward J. Cording. 
At the General Assembly meeting, a proposal to modif y  the ITA Statutes 
to admit ind ividual and corporate aff ili ate members was unanimously ac­
cepted. Two new nations were accepted f or membership, bringing the total 
to 32 member nations. In addition, H ungary was approved f or membershi p 
subject to f ormal receipt and acceptance of thei r application together 
wi th the appropri ate membership f ee. The terms of two members of the 
Executive Counci l were extended: Dr. Ei nar Broch, an additi onal member 
of the Ex ecutiv e Council, was reelected f or a period of two years, and 
Dr. Victor Ro i sin, secretary general, was reelected f or a three-year 
term. The Nominating Commi ttee, consisti ng of Dr. Gunter Girnau and the 
two f ormer presi dents of ITA, A. Muir Wood and H ans c. Fi scher, was re­
appointed f or electi ons scheduled f or 1 983. Mr. Magnus Bergman (Sweden) 
presented a progress report on the ITA's appli cati on f or recogniti on by 
the Uni ted Nati ons as a Nongovernmental Organi zati on (NGO}. Also, an 
open sessi on was held jointly wi th the Tunnelli ng '82 parti cipants. Ap­
proximately 200 persons attended the speci al session, entitled "The Sub­
surface: Contributions to Energy Savings. " A report of the ITA meeti ng 
i s  included as Appendi x F . 

Activities of the Working Groups , 1981 and 1982 

The ITA conducts its technical activities primari ly through worki ng 
groups wi th membershi ps representi ng a cross secti on of the member na­
ti ons. The areas of interest of the ni ne establi shed working groups are 
as f ollows: standard ization, research, contractual shari ng of ri sk, sub­
surface planni ng, health and safety i n  work, mai ntenance and repai r of 
und erground structures, structural desi gn models, catalog of tunnels, 
and sei smi c eff ects on underground structures. Reports of the results 
of working groups activi ti es usually are published i n  the I TA journal, 
Advances in Tunnelling Technology and Subsurface Use. 

Duri ng the peri od of thi s report, two indivi duals aff iliated wi th 
the USNC/TT have continued to f i ll key positi ons as animateurs (modera­
tors) of the working groups: Mi chael B. Barker f or P lanni ng the Use of 
the Subsurf ace, and William w. Hakala f or Sei smic Eff ects on Und erground 
Structures. I n  ad diti on, Wi nf ield o. Salter continued to serve as vice 
animateur of the Working Group on Contractual Sharing of Ri sk. At the 
Seventh Annual Meeti ng i n  1 981 , Wi lliam N. Lucke participated as a mem­
ber of the Working Group on Stand ardization and Terence G. McCusker i n  
the Worki ng Group on Research. At the Eighth Annual Meeting in 1 982, 
the Worki ng Group on Research selected Mr. McCusker as vice animateur, 
and Joseph D. Guerti n, Jr. , acted as it co-reporter f or North America. 

Duri ng the 1 981 meeti ng in Nice, each of the nine worki ng groups 
held meetings and also parti ci pated i n  a round table di scussi on of sub­
surface use in the developi ng countri es. Results of these worki ng group 
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meetings and the round table discussion were presented to the General 
Assembly in its f inal session. Detailed accounts of these wo rking group 
activities are contained i n  Appendix E. 

D uring the 1 982 meeting in Brighton, each of the nine wo rking groups 
held meetings and presented the results of these meetings to the General 
Assembly. In addition, a tenth Working Group on Cost/Benefits of Under­
ground Urban P ublic Transportation was established. The f irst meeting 
of this working group was chaired by Dr. Girnau, ITA President; subse­
quently, an animateur f rom the Federal Republic of Germany was selected 
to head the group. Detailed accounts of the worki ng group activities 
are contained in Appendix F .  
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PUBLICATIONS 

Tunneling Technology Newsletter 

The committee published eight issues of the Newsletter in 1 981 and 1 982. 
Each f eatured 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 
included calls f or papers at f orthcoming conf erences. Each issue was 
distributed to approximately 1400 individuals and organizations. The 
technical articles published in 1 981 and 1 982 were: 

• " Baltimore's Fort McHenry Tunnel" 
• " Tunneling f or the Milwaukee Water Pollution Abatement P rogram" 
• " P revention of Blowouts in Shield-Driven Tunnels" 
• " Inf luence of Geologic Logs and Descriptions on Tunnel Design 

and Costs" 
• " Underground Technology in the P eople' s Republic of China" 
• " Design Considerations f or a Nuclear Waste Repository in Salt" 
• "The Kerckhoff 2 Underground H ydroelectric Power Plant P roject" 
• " Seattle to Get Largest Diameter Soft-Ground Bored Tunnel in 

the USA" 
• " G round Def ormations I nduced by an Earth Pressure Balance Shield 

in Silts and Clays" 

Also, a supplement was issued to the December 1 981 Newsletter, entitled 
" F ilms on Tunneling. " 

Tunnel Construction Methods--A Slide Set 

This set of 21 2 slides was compiled by the Subcommittee on Education and 
Training. The set, which includes a commentary describing each slide, 
i l l ustrates soft ground tunnel e xcavation procedure s and equipme nt, tun­
nel linings, shield tunneling, settlement over tunnels, braced-cut con­
struction, rock tunnel excavation, tunnel boring machines, rock support, 
and submerged tube conseruction. Early tunneling methods are illustrated , 
as well as recent advances in tunneling technology. Slide sets were pro­
vided to all f ederal agency sponsors and are available for sale f rom the 
USNC/TT Secretariat at a price of $50 per set. 
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Demand Forecast of Underground Construction and Mining in the United States 
This report, which was completed in 1981, presents a twenty-year forecast 

of underground works which may be constructed in the United States. Cop­

ies are available from the USNC/TT Secretariat (free of charge) . 

Design and Construction of Deep Underground Basing Facilities for Stra­

tegic Missiles--Evaluation of Technical Issues and Briefings on System 
Concepts and Requirements 

This two-volume report de tails the brief ing s, discussions, and conclu­
sions presented in a two-day workshop on the te chnology f or d e sig n and 
construction of de ep underg round basing f acilities, held November 5 and 
6, 1 981. Copie s are available f or sale f rom the National Academy Press 
(print on demand) and the National Technical Information Service. 

Executive Presentation--Recommendations on Better Contracting for Under­

ground Construction 

This is a reprint of the 1 976 publication, which was pre pared to comple­
ment the full-length report published in 1 974 . A limited number of cop­
ies are available from the Se cretariat for selective distribution. 
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Appendix A 

MEMBERSHIP , 1981-1982 
U.S. NATIONAL COMMITTEE ON TU NNELING TECHNOLOGY 

JU LY 1 ,  1981-JU NE 30 , 1982 

Officers 

Chairman 

Edward J. Cording 
Department of Civil Eng ineering 
University of Illinois 
Urbana, Illinois 

Vice Chairman 

Don A. Linger 
Strateg i c  Structures Division 
Defense Nuclear Agency 
Washington, D. C. 

Immediate Past Chairman 

Norman A. N adel 
MacLean-Grove and Company, I nc. 
Greenwich, Connecticut 

Designated Representatives 

Federal Agencies 

David Barna 
Mineral Resources Technolog y 

Divisi on 
U.S. Bureau of Mines 
Washington, D.C. 

Associated General Contractors 

of America 

Chri s F. Woods 
Al Johnson Construction Company 
Minneapolis, Minnesota 

JULY 1 ,  1982-JUNE 30, 1983 

Officers 

Chairman 

Don A. Ling er 
Strategic Structures Division 
Defense Nuclear Agency 
Washington, D. C. 

Vice Chairman 

Dennis J. Lache! 
LACHEL HANSEN & Associates, Inc. 
Golden, Colorado 

Immediate Past Chairman 

Edward J. Cording 
Department of Civil Eng ineering 
U niversity of I llinois 
Urbana, I llinois 

Designated Representatives 

Federal Agencies 

David Barna 
Mineral Resources Technolog y 

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

Associated General Contractors 

of America 

Bruno Dietl 
Valley Eng ineers Inc. 
F resno, California 
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JULY 1 ,  1981-JUNE 30 , 1982 

American Society of Civil 

Engineers 

Eug ene B. Wagg oner 
Consultant 
San Jose, California 

American Institute of Mining, 

Metallurgical, and Petroleum 

Engineers 

(to be appointed) 

Geological Society of America 

Lloyd B. Underwood 
Consultant 
Omaha, Nebraska 

Association of Engineering 

Geologists 

Lynn A. Brown 
u.s. Bureau of Reclamati on 
Denver, Colorado 

American Underground-Space 

Association 

J. Gavi n Warnock 
Acre s Consulting Services, Ltd. 
Toronto, Ontario, Canada 

Industry 

G. Stanle y Bates 
P acific Gas & Electri c Company 
San F rancisco, California 

J. Joseph Casey 
Dillingham construction 
San Francisco, Calif ornia 

Edward Cross 
Compressed Air and Free Air 

Tunnel Workers Union 
New York, Ne w Y ork 

Denni s J. Lachel 
LACHEL HANSEN & Associates, Inc. 
Golden, Colorado 

JULY 1, 1982-JUNE 30, 1983 

American Society of Civil 

Engineers 

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

American Institute of Mining, 

Metallurgical, and Petroleum 

Engineers 

Thomas J. O'Neil 
Amoco Minerals Company 
Englewood, Colorado 

Geological Society of America 

Lloyd B. Und erwood 
Consultant 
Omaha, Nebraska 

Association of Engineering 

Geologists 

Lynn A. Brown 
u.s. Bureau of Reclamation 
Denver, Colorado 

American Underground-Space 

Association 

J. Gavi n Warnock 
Acres Consulting Services, Ltd. 
Toronto, Ontari o, Canada 

Industry 

William H. Hansmire 
P arsons, Brinckerhof f, Quade & 

Douglas, I nc. 
New Y ork, New Y ork 

John w. Leonard 
Morrison-Knudsen Company 
Boise, Idaho 

Georg e A. Mealey 
Freeport Mining Company 
New York, New Y ork 

ota Spacek 
Dravo Engineers & Constructors 
Denver, Colorado 

Glen R. Traylor 
Traylor Bros. , I nc. 
Calumet P ark, I lli nois 
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JULY 1 ,  1981-JU NE 20 , 1982 

Winf ield 0. Salter 
Parsons, Brinckerhoff ,  Quade & 

Douglas, Inc. 
Atlanta, Georgia 

Government 

William D. Alexander 
Consultant 
(f ormerly Metropolitan Atlanta 

Rapid Transit Authority) 
P awley's I sland, South Carolina 

Gordon E. Bunker 

Division of Occupational Safety 
and Health, State of Calif ornia 

San F rancisco, California 

Gilbert L. Butler 
Office of Ra il and Construction 

Technology 
Urban Mass Transportation Admin. 
Washington, D. C. 

Donald J. Duck 
(formerly Bureau of Reclamation) 

Construction Manag ement Office 
Harza Eng ineering Company 
Chicago, I llinois 

R. M. (Ray) Monti 
P ort Authority of New York and 

New Jersey 
New York, New York 

Academia and Research 

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

Z. T. (Dick) Bieniawski 
Mining & Mineral Resources 

Research I nstitute 
The Pennsylvania State University 
University Park, P ennsylvania 

Fred H .  Kulhawy 
School of Civil and Environmental 

Engineering 
Cornell University 
I thaca, New York 

JU LY 1 ,  1982-JUNE 30 , 1983 

William c. Alexander 
Consultant 
(f ormerly Metropolitan Atlanta 

Rapid Transit Authority) 
Pawley's I sland, South carolina 

Gordon E. Bunker 
Division of Occupational Safety 

and H ealth, State of california 
San F rancisco, Calif ornia 

F rank E. Dalton 
Metropolitan Sanitary District 

of Greater Chicago 
Chicago I llinois 

James L. Drake 
Waterways Experiment Station 
U. S. Army Corps of Engineers 
Vicksburg, Mississippi 

R. M. (Ray) Monti 
P ort Authority of New York and 

New Jersey 
New York, New York 

Academia and Research 

Z. T. (Dick) Bieniawski 
Mining & Mineral Resources 

Research I nstitute 
The P ennsylvania State University 
University Park, P ennsylvania 

Herbert H. Einstein 
Department of Civil Engineering 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

William A. H ustrulid 
Department of Mining Engineering 
Colorado School of Mines 
Golden, Colorado 
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JULY 1 ,  1981-JU N E  30, 1982 

Raymond E. Levitt 
Department of Civil Engineering 
Stanford University 
Stanford, california 

Thomas J. o' Neil 

Department of Mining and 
G eologi cal Engineering 

Universi ty of Arizona 
Tucson, Ari zona 

International Tunnelling 
Association 

Vice President 

Jack K. Lemley 
Morri son-Knudsen Company 
Boi se, I d aho 

Animateur, Working Group on Seis­

mic Effects on Underground 

Structures 

Wi lliam W. H akala 
Earthquake H azards Miti gation 

Section 
National Science F oundati on 
Washi ngton, D. C. 

Animateur, Working Group on 

Subsurface Planning 

Michael B. Barker 
Department of Practice & Design 
American I nstitute of Architects 
Washi ngton, D.C. 

Vice Animateur, Working Group on 

Contractual Sharing of Risks 

Wi nfield o. Salter 
P arsons, Bri nckerhoff , Quade & 

Douglas 
Atlanta, Georgi a 

JULY 1, 1982-JU N E  30, 1983 

Fred H. Kulhawy 
School of Civil and Environmental 

Engineering 
Cornell University 
Ithaca, New York 

Raymond E. Levitt 
Department of Civil Engineering 
Stanf ord University 
Stanf ord, California 

Malcolm J. McPherson 
Department of Materials Science and 

Mineral Engineering 
University of California, Berkeley 
Berkeley, Calif ornia 

International Tunnelling 
Association 

Vice President 

Jack K. Lemley 
Morrison-Knudsen Company 
Boise, I d aho 

Animateur, Working Group on Seis­

mic Effects on Underground 

Structures 

William w. H akala 
Earthquake H azards Mitigation 

Section 
National Sci ence Foundation 
Washi ngton, D.C. 

Animateur, Working Group on 

Subsurface Planning 

Mi chael B. Barker 
Department of P ractice & Design 
American I nstitute of Architects 
t'iashington, D.C. 

Vice Animateur, Working Group on 

Contractual Sharing of Risks 

Wi nf i eld o. Salter 
P arsons, Bri nckerhoff ,  Quade & 

Douglas 
Atlanta, Georgi a 

Vice Animateur, Working Group on 

Research 

Terence G. McCU sker 
Consultant 
San F rancisco, California 
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JULY 1 ,  1981-JUNE 30 , 1982 

Liaison Representatives 

Building Research Advisory Board 

(to be appointed) 

Transportation Research Board 

John W. Guinnee 
N ational Academy of Sciences 
Washington, D. C. 

JU LY 1 ,  1982-JUNE 30, 1983 

Liaison Representatives 

Advisory Board on the Built Environment 

H enry A. Borger, Jr. 
N ational Academy of Sciences 
Washington, D. C. 

Transportation Research Board 

Lawrence G. Spaine 
National Academy of Sciences 
Washington, D. c. 

Staff 

Robert L. Bangert, Executive Secretary (to June 3 0, 1 981) 
u.s. National Committee on Tunneling Technolog y 

John E. Wagner, Executive Secretary (as of N ovember 1 ,  1 981 ) 
u.s. National Committee on Tunneling Technology 

Susan v. H eisler, Assistant Executive Secretary 

u.s. N ational Committee on Tunneling Technology 

Virg inia M. Lyman, Administrative Assistant 

u. s. National committee on Tunneling Technology 

Janie B. Marshall, Secretary (as of August 3 0, 1 982) 
Study of Geologic Site I nvestigations for Tunnels 

1 9  

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 8 1  a n d  1 9 8 2
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 5 0 6

http://www.nap.edu/catalog.php?record_id=19506


SUBCOMMITTEE ON CONTRACTING AND MANAGEMENT PRACTICES 

Winf ield o. Salter, Chairman 

Parsons, Brinckerhoff ,  Quade & 
Douglas 

Atlanta, Georgia 

J. Joseph Casey 
Dillingham Construction 
San F rancisco, California 

Sammie D. Guy 
Office of Liaison Engineering & 

and Research 

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

Raymond E. Levitt 
Department of Civil E ngineering 
Stanf ord University 
Stanf ord, Calif ornia 

Edward J. Ruff 
Thelen, Marrin, Johnson & Bridges 
San Francisco, California 

E rland A. Tillman 
Daniel, Mann, Johnson & Mendenhall 
New York, New York 

SUBCOMMITTEE ON DEMAND FORECASTING 

Gilbert L. Butler, Chairman 

Law E ng�neering 
Marietta, Georgia 

David Barna 
Mineral Resources Technology Div. 
u.s. Bureau of Mines 
Washington, D.C. 

Boyd c. P aulson, Jr. 
Department of Civil E ngineering 
Stanford University 
Stanford, California 

S. A. Scott 
Scott-Ortech Inc. 
Lakewood, Colorado 

SUBCOMMITTEE ON DESIGN CONSIDERATIONS 

Drupad B. Desai, Chairman 

DMJM/Thomson/Simons 
Vancouver, B. c. , Canada 

Thomas D. O'Rourke 
School of Civil and Environmental 

Eng ineering 
Cornell University 
I thaca, New Y ork 

*William c. Shepherd, Sr. 

consultant 
H ilton H ead Island, South Carolina 

* deceased (1 982) 

H arry Sutcliff e 
Bechtel Civil Minerals, Inc. 
San Francisco, California 

H enry R. Tiedemann 
Jacobs Associates 
San Francisco, California 
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SUBCOMMITTEE ON EDUCATION AND TRAINING 

F red H. Kulhawy, Chairman 

School of Civil and Environmental 
Engineering 

Cornell University 
I tahca, New Y ork 

Z. T. (Dick) Bieniawski 
Mining and Mineral Resources 

Research I nstitute 
The P ennsylvania State University 
University P ark, Pennsylvania 

Lynn A. Brown 
u.s. Bureau of Reclamation 
Denver, Colorado 

Lynne F itzpatrick 
A. A. Mathews Division 
CRS Group Engineers, Inc. 
Rockville, Maryland 

John Ramage 
CH 2M H ill 
Reston, Virginia 

SUBCOMMITTEE ON GEOLOG I C  SITE INVESTIGATIONS 

Eug ene B • . Waggoner, Chairman 

Consultant 
San Jose, California 

Don u. Deere 
Consultant 
Gainesville, Florid a 

Richard H amburger 
Consultant 
Germantown , Maryland 

H oward J. H andewith 
Consultant 
P ittsburg h, P ennsylvania 

w. Stanf ield Johnson 
Crowell and Moring 
Washington, D. C. 

Dennis J. Lache! 
LACHEL HANSEN & Associates, I nc. 
Golden, Colorado 

Daniel F. Meyer 
Morrison-Knudsen Company 
Boise, I daho 

Walter E. Newcomb 
Battelle Memorial I nstitute 
Columbus, Ohio 

Walter H .  Paterson 
Consulting Eng ineer 
Toronto, Ontario, Canada 

Donald C. Rose 
Tudor Eng ineering Company 
San Francisco, California 

Reuben Samuels 
Thomas Crimmins Contracting Company 
New York, New York 

Lloyd B. Underwood 
Consultant 
Omaha, N ebraska 

Edward L. Wad dell, Jr. 
Washington Metropolitan Area 

Transit Authority 
Washington, D. C. 

Sheldon P. Wimpfen 
Consulting Engineer 
Luray, virginia 

Victor L. Wright 
Consulting Engineering Geologist 
Placerv ille, California 

21 

Copyright © National Academy of Sciences. All rights reserved.

Report for 1981 and 1982
http://www.nap.edu/catalog.php?record_id=19506

http://www.nap.edu/catalog.php?record_id=19506


SUBCOMMITTEE ON PLANNING AND EVALUATION OF UNDERGROUND SPACE 

Michael B. Barker, Chairman 

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

William D. Alexander 
Consultant 
Pawley's Island, South Carolina 

Sumner Myers 
Institute of Public Administration 
washington, D.c. 

J. Gavin Warnock 
Acres Consulting Services, Ltd. 
Toronto, Ontario, Canada 

SUBCOMMITTEE ON RESEARCH NEEDS 

Terence G. McCUsker, Chairman 

Consultant 
San Francisco, California 

Donald J. Duck 
Harza Engineering Company 
Chicago, Illinois 

Joseph D. Guertin, Jr. 
Goldberg-Zoino & Associates, Inc. 
Newton Upper Falls, Massachusetts 

Howard J. Handewith 
Consultant 
Pittsburgh, Pennsylvania 

Thomas J. O'Neil 
Amoco Minerals Company 
Englewood, Colorado 
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Appendix B 

NATIONAL RESEARCH COUNCIL 
ASSEMBLY OF ENGINEERING 

ZJOJ Ccmolihalion Avenue Waohln&lcm, D.C. ZOtJI 

TENTH ANNUAL MEETING 

U.S . NATIONAL COfot1ITTEE ON TUNNELINt1 TECHNnLOt1Y 

HAY 2-3, 1981 

ATTENDEES  

COMlUTTEE AND 

SUBCOMMITTEE MEMBERS: 

Joginder s. Bhore 

Z.T. (Di ck ) Bieniawski 
Tor L. Brekke (May 2) 
Gordon E .  Bunker (May 3 )  
J .  Joseph Casey (May 2 )  
G. \fayne Clough 

Edward Cros s 

Don u. Deere 
Drupad B. De sai, Chai rman 

San Francisco, California 

Record of the Meeting 

Norman A .  Nade l, Cha i rman 
Edward J .  Cord ing , Vi ce Cha i rman 
David G .  Hammond, Immedi ate Pas t  Cha i rman 

Don A. Linger , Federal Agenci es 

Representative 
Terence G .  McCUsker , Chairman , 

Subcommi t tee on Research Needs 
Walter H .  Paterson 

Winfie ld o. Sa lter, Chairman , 
Subcommi t tee on Con tracting and 
Management Practi ces 

s. Alex Scott 

Subcommi t tee on Desi gn Consi dera t i ons 
Donald J. Duck 

Henry R .  Ti edemann 

Erland A. Ti l lman 

Eugene L. Foster , Cocha i rman ,  
Subcommi t tee on Demand Forecasting 

Ri chard Hamburger (May 3 )  
Howard J .  Handewith 
Fred H .  Kulhawy, Cha i rman , 

S ubcommittee on Educa ti on & Training 
Denni s J. Lache l 

Raymond E .  Levitt 

Lloyd B .  Underwood, GSA Representa t i ve 
Eugene B .  Waggoner, ASCE Representa t i ve & 

Chairman , Subcommi ttee on Si te Invest i ga t i on 
J .  Gavin Warnock , AUA Representati ve 

She ldon P .  Wimpfen , Cochai rman , 
Subcommi t tee on Demand Forecasting 

Vi ctor L. Wright , AEG Representa t i ve 
Chri s  F .  Woods , AGC Representative 

GUESTS (May 3 )  : Gary s. Bri erly, Vi ce Chairman ,  Underground Technology 

Research Counci l 

STAFF: 

Peter s. Tarkoy 

Robert L .  Bangert , Execu t i ve Secretary 
Susan v. He i s ler , Assis tan t Execu t i ve Secretary 
Virginia M. Lyman, Administra tive Assi stant 
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During the morn ing of May 2, the subcomm ittees met in individual sessions 
to review the s tatus of their activities and di scus s plans for continuing and 
new activities . The plenary session convened the afternoon of May 2 and morning 
of May 3 ,  during which subcommittees ' program recommendations were presented and 
other items of domestic and international business were considered by the committee . 

PLENARY SESS I ON, MAY 2 

The Chairman, Norman A .  Nade l , opened the meeting at lalS p .m . , welcoming 
the participants and initiating introductions . 

Mr. Nadel s tated that the first agenda item , "Old Business , •  was generally 
confined to the minutes of the 1980 meeting in Albuquerque and that corrections 
and additions would be deferred to the next day ' s  agenda . 

Potential Sources of Bias 

Robert L .  Bangert , Exe cutive Secretary , informed the members that every com­
mittee wi thin the NAS-NAE-NRC is  required to review annually the status of members 
wi th regard to potential sources of bias. He then read the letter from Dr . Handler , 
Pres ident of the NAS, that i s  printed on the reverse of each bias form and exp lains 
relevant Academy po li cies and procedures .  The members were asked to notify the 
Secretariat of any change s to the information in the form subm itted at the time of 
their appointment to membership. 

Reports of the Subcommittees 

SubcomftU t tee on Contracting an d  Mana gemen t Practices 

Winf i eld o. Salter , Chairman, reported that the subcommittee was continuing 
to pursue the following task s : (A) review implementation of the recommendations 
of USNC/TT reports on contracting practices , settlement of disputes , and manage­
ment of maj or projects; (B) facil itate participation in ITA Working Group on Con­
tractual Sharing of Risks; and (C) study owner/engineer/designer contractual ar­
rangements that may prevent or inhibit innovation in design . 

For Task A ,  the subcommittee i s  still develop ing a questionnaire and updating 
the mail ing l ist of owners and selected contractors and engineer s . The purpo se is 
to determine what step s toward implementation have been taken and how effective th ey 
have been. The current plan is to have the questionnaire ready for review in ad­
vance of the fal l/winter meeting of the Executive Committee . Mr. Salter noted that 
representation on the RETC program ( " Increasing Productivity Through Better Contrac­
tual Arrangements and Management" ) will help publicize the reports . 

For Task B ,  the sub committee is reviewing draft position papers as they are 
received from the ITA Working Grou�as well as preparing po s ition papers for its 
cons ideration. The p aper on ground characterization will be discussed by the 
Worki ng Group at the ITA annual meeting in Nice . 

For Task c, the subcommi ttee is develop ing a questionnaire to elicit owners' 
and engineers ' op inions as to what contractor contractual relations have an adverse 
effect on innovation in design . Recommendations will be considered following review 
and analys i s  of responses. I t  i s  planned to have the questionnaire ready for review 
before the Executive Committee meeting . 
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In the ensuing discussion , Edward J. Cording , USNC/TT V i ce Chairman , asked 
Mr. Salter to elaborate on the plans for Task c. He replied that a position 
statement accompanied by a questionnaire ( as easy to respond to as possible ) wou ld 
be sent engineers who engage in design and to owners who engage engineers for 
that purpose. The owners list is fairly well establi shed from Task A ,  but the 
engineers list is not yet well defined. The purpose of the questionnaire is to 
ident ify what is the perception of the p roblem ( if any) , what is the magnitude of 
the problem , and what parts of the problem are significant . Then the subcommittee 
would recommend what can be done--by education or by recognition , for examp le--to 
offset the s ituation . Mr. Salter stated that the subcommi ttee might conclude that 
the problem is not of sufficient magnitude for the USNC/TT to pursue any further , 
although there i s  an apparent perception of a definite problem . 

Subcommi t tee on Demand Forecasting 

Eugene L.  Foster , Cochairman (wi th She ldon P .  Wimp fen)  stated that the draft 
bei ng handed out to all the assembled members represented the subcommittee ' s  final 
ver sion of the report on demand forecasting. He then presented the results of the 
subcommittee meeting in the form of recommendations , as follows : 

• Publi cation of the report , after appropriate editing and review , and an­
nouncement of its availability in the Tunneling Technology Newsl et ter . 

• Continuation of the subcommittee to pursue the following activities : 
gather and evaluate comments received on the report after its publi cation, suggest 
direction for future efforts of the USNC/TT , provide coordi nation wi th other group s 
working on the subj ect of demand , and assess the effects on demand of chang i ng needs 
in energy and defense programs. 

A question by J. Gavin Warnock concerning the existence of a mechani sm for up­
dating the report e l i cited several expressions of op inion. Some members favored 
continuous updating, s tating that the momentum could be maintained and procedures 
expanded with m inimal difficulty and that short range forecasts are the most accu­
rate but longer range forecasts lose accuracy with time. Other members preferred 
upd ating on a per iod ic bas i s , citing the time requirements for collecting suffi­
cient data for meaningful forecasts ,  the need to sharpen techniques, and the des ira­
bi lity of promoting the idea of forecasting and assessing audience response. D i s­
cussion closed with a recommendation by Don u. Deere that the report be updated in 
three years. Dennis J. Lachel seconded that recommendation and suggested that the 
subcommittee undertake the task of determining method s  to accomp l i sh the task . 

Subcommi ttee on Desi gn Consi dera ti ons 

Drupad B. De sai , Chairman , indicated the necessity of controll ing the cost of 
in-place construction in order for demand forecasts to be useful for transit tun­
ne ls . He repor ted that the subcomm ittee is concentrating at this time on shallow 
(less than 2 00 ft deep ) urban tunnel s and is addressing issues with respect to type 

of tunnel and construction method s .  Al so under consideration will be constructibil­
ity of tunnel s , innovati on, and sharing of risk philosophy (coordinated with the 
Subcommittee on Contracting and Management Practice s ) . The subcommittee intends to 
highl ight i ssues that lead to defensive engineering , which is not to be confused 
with conservative de sign. Defens ive des ign is not only unnecessary and very costly , 
but al so frequently results in the use of wrong methods. 
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The subcommittee is planning to prepare an executive-summary type of docu­
ment that wi l l  pre sent guideline s . The summary format has been selected to aid 
"readabi lity" and make the document more attractive to decision makers . Consid­
eration will also be given to developing a slide set and commentary ( in coordina­
tion with the Subcomndttee on Education and Training) . 

Subcommd t tee on Educa tion and Tra ining 

Fred H. Kulhawy , Chairman , stated that the 212-slide set with commentary is 
now available for sale at cost ( $50 per set) , and that action will soon be forth­
coming on the questionnaire for the student intern program. He then reported the 

status of the fol l owing activities : film list , annotated reading list , follow-up 
to Vai l short course , speakers list , and specialty s lide sets . 

The li st of films on tunne ling avai lable for loan has been drafted and is be­
ing reviewed by the subcommittee . The members plan to contact exhibitors at the 
RETC for suggestions of additional films . The list , whi ch includes a brief descrip­
tion and ordering informati on for each fi� is planned for publicat ion as a supple­
ment to the December i s sue of the Tunnel ing Technol ogy Newsl e t ter . 

The subcommittee is beginning its effort to update the "Se lected , Annotated 
Readi ng List on Tunne l ing , "  published in 1977 . The USNC/TT and subcommittee � 
bers were asked to assist by reviewing the list and forwarding briefly annotated 
citations of important references to Profes sor Kulhawy . It was noted that Z . T .  
( Di ck )  Bieniawski is starting to e�and the mining section of the list .  

The 1976 Vai l ( Colorado ) short course , held for faculty members interested 
i n  teach i ng tunne ling , was considered to be very success ful . It is now time to 
aks whe ther anothe r short course should be arranged . Accordingly , the subcommittee 
plans to survey the Vail participants to determine the usefulness of the course , 

informat ion transfer into the clas sroom , and increase in instructional capability .  

The l i s t  o f  speakers i s  a new subcommi ttee endeavor . It  is planned to identi fy 
ind ividuals--one or two from each of five or s ix different regions--who would be 
avai lable at specific time s  of the year to speak on se lected topics . The purpose 
is to provide speakers to address s chools and profes s ional groups interested in 
tunneling and re lated fie lds such as civil and mining engineering .  The speakers 
would be selected to represent not only the USNC/TT but also the industry and their 
own organizations . It is intended that groups needing speakers would contact the 
individuals directly , travel costs would be paid but not an honorarium. The sub­
committee wi l l  revise the list each year at the annual meeting and will provide the 
selected speakers with sufficient time to prepare presentations on specific topics . 
It is proposed to publ i cize the list in the Newsl et ter and other publications . 

Development of a specialty (mini ) s l ide set is proposed as a test of audience 
response to the idea . The mini set will be limited to 30-35 slides , probably a 
combination of line-drawing and photographi c  slides . The subj ect selected is rock 
bolting--types of bolts and their components , installation procedures ,  applications , 
and fai lures and effects . The set wi l l  be completed in time to be presented for 

review and comment at the 1982 annual meeting . 
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Subcommi ttee on Research Needs 

Terence G .  McCUsker, Chairman , reported progress on the case-history study, 
as fol lows : the format has been de fined and the questions have been formalized . 
The format minimizes space for quest ions and maximizes space for comments . Ac­
tual data gathering wi ll not begin unti l  the use fulness of the case-history for­
mat has been tested on a computer ( in conj unction with the site investigation 
study ) . Following successful results from the te st , the format wi ll be published 
with a request for information . Howard J .  Handewith noted that he has used the 
format to develop 25 case hi stories from a list of 105 tunnels constructed wi th 
TBM ' s  during the past 20 years . 

Mr. McCUsker indicated that the project re ferred to by Mr. Handewith was 
conducted in response to an effort by the ITA Working Group on Research to develop 
a report on TBMs in hard rock . A bibl iography of about 800 re ferences has been 
prepared for that report by one of Profes sor Ku lhawy ' s  graduate students. It was 
sugges ted j ointly by Mr. McCUsker and Professor Kulhawy that the USNC/TT consider 
publication of the bibliography separate ly from its use in the ITA report . Pro­
fe s sor Kulhawy noted that the bibliography contains numerous references to rock 
mechani c s  and that the USNC/TT should consider j oi nt publ ication with the USNC/RM . 
The suggestion to publ i sh w� approved ,  with or without j oint sponsorsh ip by the 
USNC/RM . 

PLENARY SESS I ON , MAY 3 

The Cha irman , Norman A .  Nade l , convened the sess ion at 9 : 00 a . m . , with a 
continuation of the agenda item , " Reports of the Subcommittees . "  

Subcommi t tee on Si te Inves t i ga t i on 

Eugene B .  Waggoner , Chairman , reported that the de lays encountered in begin­
ning tWe study were the re sult of extended contract negotations with the Transpor­
tation Systems Center (TSC) , which is serving as lead agency for the nine agencies 
funding the study . Commi tments on much of the funding have been rece ived , the 
subcommi ttee members have been appointed , and tasks to be accomplished at the first 
meeting have been ident i fied . As soon as the contract i s  signed , the meeting to 
begin the study wi l l  be scheduled . I t  i s  planned to coordinate aspects of the 
study wi th the Subcommittee on Research Needs and with commi ttees of the Under­
ground Te chnology Research Counci l .  

Plans for 7th Annual MeetinQ o f  the I TA 

Mr. Nade l reported that the annual meeting of the I nternational TUnne ll i ng 
Association is schedu led to be he ld in Nice , Frane&, during May 10-1 4 ,  in conj unc­
tion wi th the conference "Cost CUtting in TUnne l l ing . "  Representation for the 
Un ited S tates wi l l be provided through the USNC/TT ' s  de legat ion , as fol lows : 
N . A .  Nade l ,  Voting De legate ; E . J .  Cording , Nonvoti ng De legate ; J . K .  Lemley, ITA 
Vice President ; M . B .  Barker , An imateur , Working Group on Subsurface Planning ; 
w . w .  Hakala , Animateur, Work ing Group on Seismi c Effects on Underground Structure s ;  
W . O .  Salter, Vice An imateur , Work ing Group on Contractual Sharing of Risks ; T . G .  
McCu sker, Member , Work ing Group on Research ; and w.  N .  Lucke , Member , Work ing Group 
on Standard i zat ion . 
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Mr. Nadel pre sented two motions that are to be proposed by the ITA Exec­
utive Counci l at the annual meetinq . These concerned modi fication of the name 
of the Associ ation and the status of supportinq members . The USNC/'1"1' approved 
both proposed motions without objecti on .  

Working Group on Seismic Effects on Underground Structures 

Mr .  Banqert ( for William w. Hakala , Animateur) reported that a paper produced 

at the National Science Foundation would be presented by Dr . Hakala as a basi s  for 
Workinq Group discus sion in Nice . 

Working Group on Subsurface Planning 

Mr. Banqert ( for Michae l B. Barker , Animateur) reported that various member 

countries had prepared papers for pres�ntation to the Workinq Group in Nice . It 
is  poss ible that the papers wi ll be included in the proceedinqs of the meetinq . 

Working Group on Con tractual Sharing of Risks 

Winfield o .  Salter , Vice Animateur , reported that position papers were in 
proqres s  on the follawinq subjects : mobilization payments , award of contract , 
qround support ,  and site ch aracteri zation . The draft of s i te characterization 
will be discussed in Nice , and new subjects for study will be adopted . 

Working Group on Research 

Terence G .  McCusker , the member representinq the u . s . , reported the status 
of several projects . He indi cated that the report on shield tunnelinq is expected 
to be published by the time of the meetinq in Nice , that the draft of the report 
on TBM tunne linq in hard rock wi ll be discussed in Ni ce and the final report will 
be presented at the 1982 meetinq in Briqhton , and that the new subject selected 
for study is water problems in tunnelinq . For the new project , the co-reporter 
for North and South America will be Joseph D. Guertin , Jr . 

Underground Space Conference and Expos i ti on 

J .  Gavin Warnock , AUA representative , noted that the conference will be held 
June 8-10 in Kansas City and that the name had been chanqed to emphasize the di ffer­
en ce be tween the conference and the RETC . The conference wi ll consist of four aain 
sessions : public policy questions , earth-sheltered residential and commercial bui ld­
inqs , urban planninq for underqround space use ,  and deep underqround space use . 

Coordi nation wi th Othe r Groups 

Mr. Nadel noted that the USNC/TT will host a breakfast meetinq on TUesday , 
May 5 ,  to whi ch representatives of the follawinq qroups have been invited : AUA , 
ASCE ,  RETC , UTRC , TRB , and USNC/RM . The purpose of the meetinq is to continue to 
develop the coordination of activi tie� projects , and maetinqs that was initiated 
durinq a s imilar meetinq held at the 1979 RE'l'C in Atlanta. 
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Pl ans for the Corni ng Year 

Mr .  Nade l announced the offi cers and new members for terms beqinninq July 1 ,  
as follows : 

Don A .  Linqer , Vi ce Chairman ( to succeed as Chairman , July 1 ,  1982 ) 
R. M. ( Ray )  Monti , member from qovernment 
Dennis J. Lachel , member from indus try 
Glen R. Traylor , member from industry 
Z . T . (Die� Bieniawski , member from academia 

David Barna , federal aqencies representative 
Lynn A. Brawn , AEG representative 

Mr .  Nadel s tated that he had been pleased to have the opportuni ty to serve 

as Chai rman and that the enerqetic and dedicated support of the committee and 
subcommi ttee members and Se cretariat staff had made his term of office a rewardinq 

experience . He then turned the meetinq over to the incominq Chairman , Edward J .  
Cordinq . 

Professor Cordinq thanked Mr. Nade l ,  indi catinq that movinq into the pos ition 
of Chai rman would be relatively easy because Mr. Nadel would be avai lable to provide 
continuity and counsel as Immediate Past Chairman . He indi cated that he was look­
inq forward to workinq wi th the new membe rs and to the successful continuation of 
commi ttee . and s ubcommi ttee activities . 

Pl ans for the 1 982 Annual  Meeti ng 

In re sponse to Professor Cordinq ' s  request for proposed locations ( offerinq 
field trip poss ibi li ties ) for the 1982 meetinq , the members suqqe s ted the fol lowinq : 
Las Veqas , in con j unct ion wi th the ASCE sprinq convention r Buffalo or Roches ter ,  
New York r Salt Lake City area r Montana (Troy proje ct) ; and the Spokane (Wash inqton) 
area .  Profes s or Cordinq stated that these and other suqqestions would be considered 
by the Exe cutive Commi ttee at i ts fall/winter meetinq . 

The mee t inq was then adj ourned . 
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V.I.  NAnONAL COMMITTEE 
ON 1'UNNIUNG nCHNOLOGY 

ATIENDEES 

NATIONAL RESEARCH COUNOL 
COMMISSION ON ENGINEERING AND TECHNICAL SYSTEMS 

2101 Conslitubon Annue \'1611hinston. D.C.  21Mll 

ELEVENTH ANNUAL MEETI NG 

U . S .  NATI ONAL COMMI TTEE ON TUNNEL ING TECHNOLOGY 

May 1 3-1 5 ,  1982 
Park Ci ty ,  Utah 

Record of  the Meeti ng 

COMMITTEE AND 

SUBCOMMITTEE MEMBERS : Edward J .  Cording , Chai rman 
Don A. Linger , Vi ce Chai rman 

Appendi x C 

otna LOCA!mN: 
JOIUII - MIILDDIG 

ZIIT ITaD AIID 
_.. -. •... 

(202) 336-3136 

Mi chael B .  Barker , Chairman , 

Subcommd t tee on Pl anning and 
Eval ua tion of Subs urface Use 

David Barna , Represen ta ti ve for 

Jack K. Lemley (May 14)  , ITA Vice Presi den t  
John w.  Leonard (May 1 3 )  

Federal Agenci es 
Z . T. Bieniawski 

Lynn A. Brown , AEG Represen ta ti ve 
Gi lbert L .  Butler , Chairman , 

Subcommd t tee on Demand Forecas ting 
Edward Cross 
Drupad B .  Desai , Chairman , 

Subcommd t tee on Desi gn Consi dera tions 
Bruno Dietl , AGC Represen ta ti ve 

Lynne Fi tzpatrick 
Sam D .  Guy (May 13)  
William w .  Hakala 
Fred H. Kulhawy , Cha i rman , 

Subcommd t tee on Educa tion & Training 
Dennis J . Lache 1 

Raymond E .  Levitt 
Terence G .  McCUsker ,  Chairman , 

Subcommd ttee on Research Needs 
Sumner Myers 
Boyd c. Paulson (May 1 3 )  
John Ramage 
Edward J .  Ruff 
Winfield o .  Salter , Chai rman , 

Subcomad t tee on Contracting and 

Management Practi ces 
Ota Spacek 
Harry Sutcliffe 
Henry R. Tiedemann 

GUESTS : Wi lliam Pease , Consul tan t ,  Subcomnd t tee on Si te 
Inves tiga t ion 

STAFF : 

s .  Magnus Bergman (May 14) , Represen ta ti ve of In ter­
na tional Tunnel l ing Associ ation 

John E .  Wagne r ,  Executi ve Secretary 

Susan v. Hei s ler , Ass i s tan t Executive Secretary 
Virginia M. Lyman , Admdni s tra t i ve Assistan t 
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During the afternoon of May 1 3 , the subcommittees met in individual ses­

sions to review the status of their activi ties and discuss plans for new and 
continuing activities .  On May 14th , the group met as a whole in a general ses­
s ion to conduct comad ttee business . The subcommittee chairmen gave their re­
ports , including program recommendat ions for approval .  May 15th was devoted 
to a scheduled field trip to the Stillwater , Hade s ,  and Rhodes tunne ls for those 
whose schedules permitted .  

MAY 1 4  

The chairman , Edward J . Cording , opened the meeting at 8 : 00 a . m . , welCOMd 
the parti cipants , and reque sted an introduction from each one . 

Potenti al Sources of B i a s  

John E .  Wagner , Executive Se cretary , informed th e  members that each ongoing 
commi ttee wi thin the NAS-NAE-NRC is requi red to review annually the status of 

members with regard to potential source s of bias . He then read the letter from 
Dr . Press , President of the NAS , that is printed on the reverse of e ach bias 
form and explains relevant Academy pol icies and procedures . Bias , as well as 
conflict of interest , was identi fied and discussed by the group . 

Subcommi ttee Reports 

SubcomnU ttee on Educa tion and Training 

Fred H .  Kulhawy , chairman , stated that the subcommittee will begin the proj­

ect of updating the 1977 reading l i s t , wi th a greater focus on the state of the 
art , mining , and newer j ournals . The list wil l  also provide more complete infor­
mation on where the reports can be obtained .  He then reported th e  status o f  on­
going activi ties as indicated below : 

Speake rs List : There appears to be a similar activi ty be ing sponsored by 
the UTRC and the subcommi ttee agreed that any further action should be coordi­

nated wi th that group . Al so , it  would be de si rable to determine how much interest 
i s  generated from the UTRC activi ty be fore continuing the subcommittee ' s  e ffort . 

Vai l Short Course : A fol low-up letter wi ll be sent to all participants to 
de termine the e f fe ctivenes s  to faculty of this short course . 

"Min i "  Sl ide Se t :  This set ,  which i s  about half completed , wi ll contain 
approximately 30 slides . The focus is on rock bolting , and attendees were asked 
to submi t good s lides on bolt installation or example s  of extremely good or bad 
instal lation practi ce s .  

Films on Tunnel ing : Th i s  project-a list of more than 6 0  films available for 
loan , with a brief de scription of e ach-was comple ted and printed as a supplement 
in the De cember 1981 issue of the Tunnel ing Technology Newsle t ter. 

Dr . Kulhawy then expressed two concerns of the subcommittee with respect to 
i ts future focus . First , activities to date have been aimed at practi tioners in 
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the fie ld and now the subcommi ttee de s ires to qear its proqram to assi stinq 
planners , manaqers , and supervi sors in be inq more effective . Second , a lack 
of ins tructors is seriously affectinq the quali ty and availabili ty of tunnel­
inq and underqround construction courses in univers ities , which in turn results 
in a l ack of appropriate courses offered to enqineerinq students . In subcom­

mittee discussion of these concerns , it was suqqested that perhaps the traininq 
and education aspects should be separated . 

A qeneral discuss ion ensued on the se two issue s , with several opinions and 
ideas expressed . Workinq seminars could be an effective means of reachinq the 
manaqement/supervisory level r i f  held on a reqional bas i s  with local industry 
personne l ass i stinq in teach inq , the seminar could involve all levels of the in­
dus try . The facul ty-leve l Vail Short Course was considered a succe s s , but a 
fol low-up was not conducted to determine how effe ctively it accomplished its pur­
pose . Pe rhaps the faculty participants could have bene fited from further assis­
tance in the way of te achinq aids , proqrams , etc . , for course s .  I t  became ap­

parent durinq dis cuss ion that there was some rationale for spl ittinq traininq 
and education as the purpose s and qoals were diverqent and the approache s were 
different , e . q . , s tudents also need educatinq in reqard to the qeneral process 
and bus ine ss environment in which enqineerinq take s place . However , the final 
consensus of the qroup was that the Subcommittee on Education and Traininq should 

remain intact for the present . The scope of the subccmmittee should be addressed 
by the Executive Commi ttee to cons ide r a lonq-ranqe strateqy and , at the request 
of Dr . Kulhawy , to qive direction for subcommi ttee priorities in order not to 
fragment i ts activi tes too much . The thrus t of the subcommittee has been more 
to education than traininq r i f  train inq were to be increasinqly emphasized , then 
e i ther a new subcommi ttee should be formed or the current subcommi ttee member­
ship expanded.  

Subcommi t tee on Con trac ting a n d  Managemen t Practices 

Winfield o. Salter , chairman , reported on the status of the three tasks z 

(A)  assess inq the level o f  implemen tat ion of the USNC/TT reports on contractinq 
practices , settlement of di spute s , and manaqemen t of maj or projects J (B) facili­
tatinq participation in the ITA Workinq Group on Contractual Sharinq of Ri sk s r 
and (C)  s tudyinq contractual relationsh ip with respe ct to inh ibition of de siqn 
innovation . 

For Task A ,  the subcommi ttee has settled on a survey which will qo to a 
very broad qroup in the indus try and wi l l  cover all three USNC/TT reports . The 
mai linq list is beinq re fined and the survey format is nearly complete . The for­
mat wi l l  be subj ected to a " test case "  e f fort by some of the commi ttee , amended as 
appropriate , and then mailed . A statisti cal analysis of the survey results wi l l  

b e  prepared and provided to those who respond . It  i s  expected that th e  results 
of Task A wi l l  form the bas i s  of any further activi ties recommended by the sub­
commi. ttee . 
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During discuss ion of this task , it was noted that DOT had recently con­
tracted to determine how the three USNC/TT reports plus other DOT publications 
have been implemented , using Baltimore as a specific example . Results of that 
e ffort should be available some time in the late spring of 1983 . T.he subcom­
mittee was given approval to proceed with Task A as planned , but should coordi­
nate activitie s with the committee secretariat to ensure necessary staff partici­
pation . 

Task B discussion was de ferred until the ITA section of the agenda . 

Por Task c ,  the survey format has been developed and is ready for approval 
to dis tribute . In the discussion that fol lowed , concern was expressed about 
the overlap in the surveys be ing gene rated for the se tasks , from the standpoint 
of the resulting work load on recipients ,  subcommittee members , and staf f .  It 
was pointed out that Tasks A and C are di fferent , with the Task C survey going 
only to owner agencies and design consultants . Considering the various factors , 
i t  was recommended that Task C be he ld until the results of Task A are in hand . 

Subcommd t tee on Desi gn  Considera tions 

Drupad B. De s ai , chairman , reported that the subcommittee ' s  immediate goal 
is to produce a short report whi ch develops guideline s deal ing with small diam­
e ter (6-20 ft) shal low depth ( up to 200 ft) tunnels . In conjunction with this 
e f fort , the subcommi ttee members plan to coordinate collection of informati on 

wi th other groups working in the same are a .  Then the subcommittee would like 
to undertake a more extensive project to deve lop guideline s to assist in selec­
tion of qual i fied designers and deve lop a methodology to follow in arriving at 
decisions in design and cons truction proje cts . Additional items of interest 
include identi fying role s and re sponsibi l i ty and length of involvement of the 
designer ,  ach ieving tolerance s requi red for projects , and basic concepts .  Mr .  
Desai noted that the subcommittee also migh t  act a s  an "overview" group for 
cri tiquing R&D design programs of federal agencies and providing guidance and 
recommendations . The subcommi ttee plans to complete development of the pro­
posed program and then present it to the committee for approval . 

Subcommd t tee on Pl anning and Eval ua ti on of Subsurface Use 

Mich ae l  B .  Barker ,  chairman ,  read the general and specific charges for 
activities (Attachment 1 )  and reported that the subcommi ttee fe lt that it had 
a two- to three-year task ahead . The me thod of operation would be case studies ,  
involving a trip to the selected site by the subcommittee members and two to 
three other pe rsons chosen especially for that study . The subcommittee will 
examine : urban design aspects (how i t  works physically ) , social , economic , 
and political implications , how the project was put together and managed J  and 
technology utilized for design and construction . After the site visit , the 
case s tudy wil l  be written by the study participants , with each responsible 
for five to seven pages of j udgemental evaluation of his assigned area . The 
final report of each case study wi ll be submitted to the USNC/TT when comple ted. 
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The overall plan is to conduct one study thi s  next ye ar ( Pi ttsburgh 

light rai l )  , two the following year , and one more after that . Other proj­
e cts under consideration include FEMA and civil de fense she lters for multiple 
uses , recycling of tunne ls and underground works , Toronto and Montreal use of 
space , Les Balles project in Paris , BART impact on Marke t Street ,  Penn Center 
in Phi lade lphia , Houston pede s trian walkways underground , and the skyramp in 
Minneapolis . 

Subcommd t tee on Research Needs 

Terence G. McCUsker , chairman , distributed a case-history format that had 
been prepared with the immediate aim of obtaining a data base to serve as a 
source of information for re searchers . The ultimate goal is to provide for a 
continuing ,  pe rmanent proce s s . Plans to coordinate this project with the site 
investi gation s tudy have not materialized , there fore he suggested that the 
committee ' s  funding agencies be reque s ted to requi re comple tion of the format 
sheet in the ir contracts for all federally funded projects . The format could 
also be printed in the Newsl e t ter with a reque st for reader responses . With 

re spe ct to the e f fort to de te rmine research needs perce ived by industry , a new 
approach was discussed and decided upon 7 that is , in order to categori ze tun­
neling problems , to prepare a checklist in a form suitable for an interview .  
Th i s  che ck l i s t  would be ci rculated , with a cover letter , to about SO people in 
construction and mining and then followed up with a telephone interview. I t  is 
hoped that , in 1983 , the e ffort would be comple ted and the resul ts analyzed to 
see the relationsh ip be tween contractor-perceived needs and research activities . 
In discus sion of the case-h i s tory format , it was noted that OMB approval would 

be necessary to incorporate comple tion of the format as a requirement in con­
tracts for federal funding . 

Subcommi t tee on Demand Forecas ting 

Gilbert L. Butler , chairman , reported that the basis for subcommittee dis­
cus s ion was the 1981 annual mee ting re commendation that the ir report , Demand 
Foreca s t  of Underground Cons tructi on and Mining in the Uni ted Sta tes ( 1981 ) , 
be updated every th ree years . The subcommittee recommended that its task for 
the short term be limited to updating the inventory of specific projects ( Chap­
ter 2 )  , which could be printed in the Newsl e t ter; the entire report would be 
updated in six years . The subcommittee also recommended that it be pl aced on 
inactive s tatus unti l next year when the update of specific proje cts would be­
gin ( to be publ ished in 1984 ) . It  was suggested that the secre tariat put the 
data for Chapter 2 in a maintainable format and check the inventory format 
against othe rs for compatibil i ty .  I t  was also recommended that additional 
sources of input ( e . g . , I TA) be investigate d .  

Subcomnd t tee o n  Si te Inves ti ga tion 

Wi l l i am  Pease , consultant to the subcommi ttee , reported for the chairman ,  
Eugene B .  Waggoner ,  who was unable to attend . The first meeting o f  the subcom­
mi ttee was he ld in Washington , D . C . , in De cember 1981 . At that time the inter­
view document was formulated , identi fication of tunnel projects was initiated , 
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and a draft outline for the report was developed .  He also noted that the geo­
technical enqineerinq firm had been se le cted to do some of the work and the 

second consultant , Charles w. Dauqherty , had also been se lected.  The draft 
interview form was dis tributed , and the attendees were asked to fill out one 
for any tunnel project on whi ch  they had in formation or experience . The com­
mittee was in formed that a letter had been prepared which would be sent to 
owners , explaininq the subcommi ttee ' s  miss ion and requestinq that documents be 
sent to provide information for the study . 

I n terna ti onal Tunnel l i ng Assoc i ati on 

1 982 I�A Ann ual Mee ti ng 

Dr . Cordinq announced that the 8th annual ITA meetinq would be he ld in 
Briqh ton , Enqland , in conj unction wi th the Tunne ll inq 1 82 symposium , June 7-9 , 
1982 . The de leqation wi l l  include Edward J .  cordinq ( votinq deleqate ) , Don A .  
Linqer (nonvotinq de leqate ) , Joseph D .  Guertin ,  William w. Hakala, Terence G .  
McCusker ,  Winfield o .  Salter , an d  John E .  Wagner .  

Dr . Cordinq reque ste d  USNC/TT approval for support of the renomination of 
Einar Broch , Norway , as member- at- larqe of the ITA Exe cutive Council .  Approval 
was qranted . 

Vi ce Presi den t ' s  Report 

Jack K .  Lemley , ITA Vi ce President , stated h i s  view that the ITA was now a 
we ll-es tabli shed international orqani zation and is beqinninq to make a contribu­
tion . It has made arranqements with a publ ishinq company to print meetinq and 

work inq qroup reports . There are now thi rty member countrie s ,  with several more 
countries expressinq inte rest in joi ninq . He also reported the fol lowinq : 

• The 1982 annual mee tinq is s ti l l  be inq planned for Warsaw , but is contin­
qent upon the poli tical si tuation . The prospe ctive location for the mee tinq in 
1984 i s  Caracas , Venezue l a .  

• Th e  ITA an d  the Swedi sh national qroup ar e  workinq wi th the Natural Re­
sources Committee of the Uni ted Nations orqanization on the problem of meetinq 
the needs of third world countries .  These countries have a need for enqineerinq 
expertise and projects but do not have the financi al capabil ity for development .  

• I t  is  expected that a new class o f  membership wi ll be approved at the 1982 
annual mee ting in Briqhton . I t would permit individuals and companies to be come 
affi l i ated with ITA ,  but wi thout votinq riqhts . 

I�A El ec ti ons 

Dr .  cordinq informed the commi ttee that the pos ition of ITA President would 
be open for e lection in 1983 . I t  is the fee l inq of many wi thin the ITA that i t  
i s  time for th e  u . s .  to undertake th e  presidency an d  that Jack Lemley has served 
we l l  and would be a qood candidate . Dr . Cordinq noted that he had discus sed this 
wi th the Swedish and Norweqian deleqations , which indicated their support of 
Mr . Lemley ' s  candidacy . 
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Dr . Cording proposed the nomination of Mr .  Lemley for ITA president r  
Michael Barker proposed that the nomination be by acclamation . David Barna 
seconded this , and the nomination was so approved .  

Uni ted Na ti ons Membership Appl i ca ti on 

Mr .  Magnus Bergman , USNC/TT guest , provided information on the background 
of the application and current s tatus . He acknowledged interest in deve loping 
"a market for ITA" and that he i s  serving as a one-man committee to develop re­
lations between ITA and the UN .  Th e  UN be c ame  interested i n  th e  utilization o f  
underground space a t  �ckstore • 80 , wh i ch  was sponsored by th e  SWedish govem­
ment . However ,  be cause involvement relating to interests of the UN should have 
an international basis , the ITA seemed the proper organization to deal with the 
concerns of the UN Commi ttee on Natural Resource s , as expre s sed in a UN Reso­
lution : " • • •  uti l i zation of subsurface space with particular reference to the 
potenti al bene fits to the developing coun trie s • • •  " with respect to energy , water , 
and minerals .  Thus , they have identified underground space as a "natural re­
source . "  The ITA has recommended that it carry out any program the UN ccmmittee 
adopts in this are a . Mr. Bergman distributed the draft report that is be ing 
submi tted to the UN Divi sion for Natural Re sources and Energy . 1he "Conclusions 
and Recommendations "  section of that report is included as Attachment 2 .  

Working Group on Subsurface Pl anning 

Michael B. Barker , Animateur , reported that eight to ten papers are expecte d  
for th e  working group mee ting in Brighton . He wi l l  be unable to attend and the 
vice animateur wil l  chair the mee ting . Mr. Barker sees a close tie-in between 
the activi ties of this group and his USNC/TT subcommittee , as we l l  as a good in­
terface with the new ITA Working Group on Cost/Bene fits of Underground Urban 
Publ i c  Transportation . 

Working Group on Con tractual Sha ring of Risk 

Win fie ld o. Salter , Vice Animateur , reported that the working group has pro­
duced discrete recommendations on six subje cts r the recommendations are basically 
"a s tatement of ph ilosophy . "  Papers in the proce s s  of being prepared deal with 
award of contracts , performance bonds , measurement problems , insurance , and role 
of the engineer .  There are three papers drafted by the u. s .  whi ch are be ing pre­
sented for approval to publ i sh : ground support , s ite characterization , and mo­

bi li zation payments . The interface be tween the USNC/TT and the ITA working 
group is e f fected by the distribution of any working group material to the sub­
commi ttee for review , then Mr . Salter responds on behalf of the u. s .  

Working Group on Seismic Effects 

Wi l l i am  w. Hakal a ,  Animateur , noted that the purpose of the working group 
is to examine the condi tions under wh ich se ismi c e ffe cts may be crucial to the 
design of underground cons truction . The group ' s obj ective is to provide guidance 
to des igners of underground s tructures which may be subject to se ismic e ffects 
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at some time during the l i fe of the structure . Plans to accomplish this in­
clude the following means : deve lop a bibliography , compi le case histories 
of damage or lack of i t , wri te a state of the art paper , develop an outline 
for an aseismic design manual , l ist research needs , and then disseminate the 
in formation to ITA member nations . At the last ITA mee ting in Nice , i t  was 
decided to emphasize instrumentation in structures .  At the Brighton mee ting 
the working group expects to comment on a report by John Blume and review drafts 
of an outline for the asei smic design manual . 

Working Group on Research 

Terence G . McCusker ,  the member represen ting the u . s . , stated that the 
report on TBM tunne ling in hard rock is now in preparat ion . At the Brighton 
mee ting this year , case histories on water problems in tunne l ing wi ll be consid­
ered , Mr . Joseph D .  Guer tin wi ll be presenting a paper for the u . s .  The work­
ing group also plans to di scuss the di recti on of its e ffort for the next year . 

USNC/TT Fi el d Tri p 

Mr .  Glen R. Traylor was reques ted to give a brie f  description of what was 
to be seen on the fie ld trip the next day . Traylor Bros . , Inc . , is the construc­
tion contractor for the Stil lwater Tunne l , and the committee i s  grateful to 
Mr .  Traylor for his cooperation and efforts in arranging the field trip to the 
Hade s , Rhode s , and Sti l lwater tunnels . 

Deep Bas i ng Report 

Prepublication copi es of Vol ume l ,  Eval ua tion of Technical Issues , of 
Desi gn and Construction of Deep Underground Basing Faci l i ties for Stra tegic 
Mi ssi l es were distributed . I t  was announ ced that the two-volume report would 
be off the press and available during the next two weeks . Dr . Cording explained 
the review process that had been conducted for the report in accordance with 
NAS policies . 

New Projects 

Proposal for Advi sory Board to DNA 

Dr . Wagner reported that Dr . Don A .  Linger , De fense Nuclear Agency ,  had 
sugge sted the possibi lity of forming an overs ight commi ttee to review and assess 
the geote chnical and construction feas ibility aspe cts of the Air Force weapons 
system plan that would incorporate underground base development and egress--con­
struction , planning , and management .  Dr . Wagner then turned the mee ting over 
to Dr . Linger , who first briefed the group on the observations of the Ai r Force 
with respect to the deep basing report . He indi cated his ide as of how the over­
sight commi ttee might function from an "arts and science s "  or "te chnical audit" 
point of view . A general discussion ensued with respect to potential for con­
flict of intere s t ,  the time that might be required for the activi ty , and 

3 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 8 1  a n d  1 9 8 2
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 5 0 6

http://www.nap.edu/catalog.php?record_id=19506


operational aspects of such a committee . I t  was agreed that should the Air 
Force or DNA formally request the activity , the USNC/TT would be responsive 
with one such meeting but that further requests would be subject to approval 
by the commi ttee . I t  was noted that Dr . Linge r ,  as upcoming chairman of the 
commi ttee , would not preside at any such meetings . 

Pl ans for the Comi ng Yea r  

Dr . Cording thanked th e  commi ttee an d  subcommi ttee members for their inter­
est and considerable e fforts , and then turned the mee ting over to Dr . Linger , 
the incoming chairman .  Dr . Linger complemented Dr .  Cording on the very success­
full accomplishments of the commi ttee under his leadership and indicated plans to 
re ly on his guidance . Dr . Linger noted his intent to continue supporting and 
promoting the group ' s  momentum and hi s wish to develop synerqism between the 
subcommi ttees .  In these and other important tasks , he anticipated be ing ably 
assi sted by Dennis J .  Lache l ,  the incoming vi ce chairman .  

I t  was proposed and agreed that the 1983 annual meeting would be held in 
conjunction with the RETC in Chicago in June 1983 . 

The mee ting was adjourned at 4 : 10 p . m. 
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Attachment 1 

THE SUBCOMMITTEE ON PLANNING AND EVALUATION 

USNCTT 

M ,  Barkat: 
5-6-82 

GENERAL CHARGE : Under the guidance o.f the parent Ccmmittaa (USNCTT) ,  

the Subcommittee wil l  analyze the 80cial , economic 
and environmental implications of major uses of the 

subsurface . The ultimate purpose of the analysis · 
wi ll be to inform deci sion�kers who influence the 
use of subsurface of the benefits to be gained � 
the e ff&otive use of the &.:�surface . wtaile �.e Sub­
committee wi l l  be able to provide some advice to 
decision-makers directly , it must stimulate indepth 
ana lysis and research to achieve its purpose . ·' The 
advantages and di sadvantages of specific uses of the 
subsur face and the rela ted heavy construction tech­
nology wil l  be evalua ted . Researchable proj ects wi l l  
be de fined s o  that public and private funding sources 
can be attracted to studying the benefits of a better 
planned and more complete use of the subsurfac� . 

SPECIFIC CHARGE : The specific cha rge to the Subcommittee for its first 
two years of operation wi l l  be to study the use of 
the subsurface for urban mobility , common duct , and 
energy systems . The Subcommittee wi ll usa the case 
study technique to assemble · information and draw 
conc lusions . 
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Attachment 2 

D �A--e r  
Preliminary Report 

THE UTILIZATION OF SUBSURFACE SPACE 

AND ITS POTENTIAL IN DEVELOPING COUNTRIES 

Prepared for the United Nations Division 
for Natural Resources and Energy. 

May 5, 1 982 
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to e•cou�aae la�a• .. deraro .. d p�oj e c t a  wlt•o•t out a l de f laaac l al auppo�t . 
Sec o�d . t•• .... 1 •• t•od a of j ua t i fTiaJ ezpead l t�e • fo� •••l tc wo�k• a�e 
•aape r e d  w••re the ••••�face l1 ooace�e d ,  fo� l ack of 1oc a 1 1T appl loa• l •  
t e ch: i c al aad �e •o�oe laforaat i oa  aad ooay iac laa ooa t /•••e f l t  aaalTi e a .  

Whea c �• • i de � l •J proj e c t •  la de•e l op laa aat loaa , lat e�at loaal l eadtaa 
& J t D� i t s  aad other lat e �at l oaa l flaaac laa laa t i t•t loaa aee d  de t a i l ed eoa t 
• �  · · :  · • d e t t ralae wha t klad of loaa wil l •e �et•l�e4 to •••�e 
oomp l n i oa .  Whea the u data •�• aot aYa l l a• l e ,  the ttadeaO)' will •e to 
d l a cour a a e  auch p�oj e c t a . Ia thl 1 �e aa�d , p�oj eota whl oh deYelop 
•�'- :- -:. � ! t  : �  sp a c e  are at  a de f la i t e  db adYaat a a e , e ap e c l a1 1T if theT a�e 
l f't'" •• ·l ·  i h ln o• a UYe lD aat�e . CoaurYat be 10l11t loaa to apace p�o• l •• 
aad t ia e- t e a t e d  ••t•od a of c oa 1 t ruct loa w i l l  •e ooaa lde�ed l owe� la �lat , 
� � �  , � P  1 • ck of hard l oc a l  ezp e r i eaoe la a a i•e• area of ooaa tr11o t l oa wil l 
aake l t  d if f i cul t to coa• lace l ead e r •  otherw l 1 e . 

Th• •• P. d  f o r  c ompr••••a lYe o o a t l•••• f l t  aode l a ,  t••• •  �ecoae 1 lac�e a a laJlT 
appa r e�t , e ap e c i a l lT whea red11 c t loaa la oo1 t 1  oaa •• proj e c t e d  froa the 
ik�v• ' v' • � i u� of loca l lJ faall la� coa a t r11c t loa techa it•• • aad l ooa l lT 
•'" • ,.  J e l) J  • •• t e d a l a .  If t•• co a t •  aad l oaa-raaa e  •••• f i t l  of ut l l b ba 
• � . •  · . .  ; • s:>a c e  caD •• ••owa t o  •• f a•ora• h , t••• l ead•�• w i l l  •• aore 
a� ! t �  ; o iD pl aaaera la eacour a a l•J the de• e l o,.eat of thi a r• •o•�oe . 

4. Conclusions and Recommendations 

The d i i CUI I i OD OD t•e pre o e d iDJ p&J I I  •• • pre i iDt e d  the •a l i O  OODOept l iD 
ut U i l iDJ au• ••rface 1pa o e  a1 a aa t 11ral re ao11rce , 011t l bed the prlac lpal 
ua e s  of  thi a re 1ouroe froa the • i .wpo lat of care ful dey e l o,.eat aad 
c � �• • · · � � � wD , aad po ia t e d  out the iaportaace of p l a DD iDJ la achle• iaJ the a e  
a o a l s . I t  1 1  poa a i• l e  to draw • •• • r a l  a••• r a l  ooac lua loaa f roa thi a 
d h c'C! • II  � "" . 

4 . 1 .  C c • =.: ,: l w l i ODI 

! .  �. t a a s ump t l oa tha t  the 111rf ace of the ea rth .. at a c o �od a t e  a l l  
n u l humaa a o t h l t l e a  aDd 1upport •T• t ••• pl a c e a  ID ..a e c e i i &IT 
c oa s t ra lat oa de• e l o,.eat . su•aurface apa c e  l 1  a Y a l ••• l •  aat ura l 
r e s o u r c e  which caD •• ut i l iz ed t o  are a t  ad• aat a a e  l a  •oth 4••• 1 oped 
aat d ev e l op lDJ c ouat r l e a . Pa rt i cu l a r l7 iD deaa e l J  popu l a t e d  •r••• 
.;. :: ' " ' ,  the n• surface oaa pro. ide aa aaawer t o  t•• pro• h• of 
•· ote tb w i thout pre uat iDJ the 111ua l ape o t a c l e  of c oaj e a t loa aad 
..... t � :- :- owc! iDJ . •••1 t r a d i U oaa l aad laaoy a t be uu a of ••• ••rface 
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1pa c e  e z i a t , ••t opt iaal .. , la a part ioul ar are a will •• 
4e t e ra laed •7 iaY e l t iaa t ioa aad pl aaaiaa .  

2 .  •••k iaforaat ioa oa tke .. , of ••••.rfaoe apaoe Ia preaeat l7 
aYa i l a• l e . laa iaeer l ,  pl aaaer a , a ad ao.e raaeat 4e c i • io.-.akerl 
•kou1 4 •• aade aware of tke pot eat ial wki ok tke ••• •.rfaoe •o141 
for 4e• e l opaeat , aad tke ••• l ie akoul d •• iaforaed of �� 
adYaDt a a • • of Yario•• uderaroud ao l•t ioa• to tk• pro• 1  .. 1 of 
•r• a• arowth. 

3 .  AA e••• area t e r  raaa e of •• • •  for ••••.rface 1pa ce reaa iaa to •• 
i d e Dt i f ied . The ahar iaa of t e c ka i que a ia ••• •.rface deY e l opaeat oa 
aa iat e rDa t ioaa l 1 •• • 1  woul d lai t i ate a proaraa of teokaol oa7 
ezc haaa e tu t woul d ••De f i t  •oth ••• e l oped aad 4eYe 1 opiaa 
c oUDt r i e a ,  aad fur ther re s e a rch ooul d •e plaaaed ta are a s  wkere it 
i a  requ i red . Spe c i a l  a t t eat ioa 1kould •• pa id to a4apt laJ 
te ckao l oa i c a l  1 o l u U oaa fr• deY e l ope d  o out r b 1  to tke apec i a l  
c ODd i t ioDa ill de• e l op iaa cou t r l • • ·  

4 .  su• aurface deY e l opaeat 1hould •e iacorpora ted ia l oaa-raaa e 
pl a DD iaa whereYer sur face coDa e a t loa i a  a pro• l ea ia .r••• 
deY e l opme at . The coa t s  of ••• •u r f a c e  proj e o t l  akould •• we iahe4 
a a a iDs t the l oDa-t e ra  • • •e f l t a  of t he s e  proj e c t • . 

5 .  CommUDl cat l oa aaODI the c oUDt r i e a  4eY e l op iaa 
should •e ooordiDa t e d  ia _ the ead7 a t a a e a of 
ezp e r l e D c e  caa •• e zchaDa e d . All iat e rDat i oaal 
b a e e d e d  t o  a t iaul a t e  a c t h it i e a  aad ezchaaa e 
t h e  ut i l i & a t ioa of a u• au r f a c e  1pa ce . 

4 . 2 .  ae c omme ad a t i oaa 

••• ••rfaoe 1pa c e  
pl aaaiaa ao tbt 

' ' o l e a r iaa-ho .. e ' ' 
of laforaat loa oa 

The fol l ow illl r e c ommeada t i Oill for the deY e l opaeat &ad COOrd iaa t iOil Of 
a u• s ur f a c e  apa c e  •n are aeaDt to focus the d h cuu t oa of thh re 1ource 
aroud a eY c r a l  t uue a aDd pro. ide the ial t i a t h e  fo-r d raw laa •P a l i l t  of 
c oDc r e t e  propo s a l s la the fut.re . 

1 .  Coas i d e r a t i oa of the au• aurface shoul d •• foraal l7 requ ired a a  part 
of the pr oj e c t s  UD d e r t akeD •7 lat e rDat l oDa l p l a DD iDI aad f laaao iaa 
a a e ac l e a . 

2 .  Th e  VDi t ed Na t i ODI co .. i t t e t  Oil Na tura l  ae aourc t l  lhou l d  oo.a i a a i oa 
all iDt e rDa t i oDa l •od7 w i t h  the ta at of oy er a e e illa the coU e c Uoa 
alld d i s s ea i aa t l oll of iDforaat i oD Oil the e o olloa l c  aad t e ckao l oa i oal 
a sp e c t s of  au• sur f a c e  deY t l opm eat . Thi1 •odJ shoul d ooord tDa t e  tke 
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•t l l lz a t ioa of ••• ••� face apace t�o•ak tka iata�at l oaal ezckaaa a 
of iafo�at loa aad lko•l d �•po�t l t 1  f iadiaa •  t o  t•• iat eraat ioaal 
aaaac l e a . 

I .  Th e  iat • �aat l oaal bod7 1ho11l d --••�take tke fol l ow laa p�oJ e o t a  wit• 
a Y l tw towa�d •  eaco•�•a laa tke wlae •• • of ••• ••�faoe -..aoe : 

• ool l t c t  lafo�at loa aad •�•• •P �•po�t• oa ••••�faoe 
•pace U I J  

• • e�e • •  aa lat e �at loaal o l e a�laa-•ou e fo� 
•••••rface 1pa ce deY e l o,.eat ; 

e pr o41loe I �I I01lroe J11ide to l1lb111�fa c e  lp&OI aa4 
c a a e-•t•d le a  oa the aoa t w id e l 7  appl i ed t e chaiq•e • of 
•••••�face deY e l o,.aat ; 

• ideat lf7 the aoa t  p�oa l a laa a� e a 1  of .. de�a �o.-4 
• � e a e a rch aad deY t l o,.eat , e ape c i al l7 ia tke 

adap t a t ioa of t e chao l o17 to the c oad i t loaa of 
deY e l op laa aa t l oaa ; 

• coa a t �•c t c o a t /beae f l t  aode l a  fo� aaa l71 l 1  of ••• ••�faoe 
pr oj e c t s  whi ch caa a id p l aaae r a  aad de c i a i oa-aake�• 
4•r iaa f e a a ib l l i t7 1 t _. i e 1 . 

4 .  'l'he lat e �aat loaa l bodJ •ho•ld add�1 1 1  d i r e o U 7  tk• aat t a �  of 
p l a aa laa ••b••rface 1pa ce ue aad lho•l d ooaa t�c t aode l 1  fo� 
pl a aa iaa the deY e l o,.eat of thi • �e •o•�c e . 

4 .3 .  P� opo a a l  fo� iapl eaeat a t loa 

2e COJD i z  ial tka t tkl deY e l o,.eat Of &D lat t raat i OD& l Ylhi c l t  fo� 
ooord laat iaa the •t i l i a a t i oa of ••b ••rface 1pa c e  aho•1 4 aot �eq• i re 1pe c l al 
f.ad iaa o� the e s ta b l i 1ha eat of a ••• ora a a l a a t i oa ,  ez l a t laa a a e ac i e a  aad 
ora aa i z a t 1Daa 1ho11l d c oope r a t e  to IJODIO� tla wo�k . · 

The aoa t pra c t i ca l  p� opo a a l  fo� thl a  p•�o• •  1 1  the fo�at i oa of a wo�klaa 
� e l a t ioaahip ba tw e e a  the �ai t e d  Na t i oaa COMMITTEE ON NAlUIAL IESOUICES aad 
the U\'TEINAI'IONAL 'l'UNNf1LING ASSOCIATION .  

'l'he Ia t e raat i oaa l T1laa e 1 1 laa AI IOc i a t i oa ( ITA-- la r� eack , A . I .T . I . S . , 
Auoo i a t i oa Iat e �aat i oaa l a  de a Tr u au ea So11t e �� a l a )  h aa o�a aab a t loa 
e a tabl lahed ia 1 974 , w i t• the obj e c t iYe of ahar laa ezpe r i e aoe ia the 111 e of 
••• ••rfa c e  1pace aad f•r ther iaa U s  deY d o,.eat , pa�U c•1 •�17

. 
ia tke f i e l d  
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of toobaol oiJ . tle A1 aoc iat i oa  i 1  ooapoatd of �•P�• • ••tat iYt l f�aa 
aa t ioaal bod i t l  ia oack ... ,,� aat l oa .  tl• • •  bod i a a  •�• •••t�al 
o�a aai & a t loaa dtal iaa w ltk tkt ooo�d iaat loa aad dtYtl opaeat of aab•�faoe 
apa oe . ltabt�aklp b opea to al l oout�i • •  aad aow ataua a t 14 . ftt 
A. 1oc i a t loa •• • t •  at lta a t  oaot a 1• • � aad p�od••• • ��po�a aad 
dooueat a t loa of p�oa�• u ia tkt u t  of awb a�faoo apaot , witJ. •-ltttt 
�•po�t • ia ape o lal a�•• • awck a a  tt cbaol o&J • plaaaiaa , au the ooat�a ot .. l 
aka� i•a of �i ll . tlt ITA h •��•at l7 ud•� ooal ldt�at loa fo� Noa­
Go• • �  .. ••t a l  O�aaai z a t ioa 1 t a t  .. w l tk tk1 Vai t t d  Na t loaa . 

ODe d i f f i cw l t7 whi ch tkt ITA has tzpe� l tact4 ia oa�r,laa owt ita p�oa�aa la 
a a iaiaa the a t t eat ioa of pl aaae� a ,  pol lcJa&lerl , aad adalal lt�a t ora ia l t 1  
atab e �  aa t i oa a . The ITA ka 1 b e e a  l l&�chiaa f o �  aeaa1 to fora a t � OD i e �  t l t a  
w i th the s e  a�oup a aad ladiY idua l a  t o  ••••�• the t iatl7, pl aaatd dtYe l opatat 
of ••�»••� f a c t  tpa c e . Tlae 'Da i t e d  Na t l oaa Coaa itttt oa Na t•�•l Re ao�ot l 
oowl d kelp b7 p� o. id iaa the ae c e • • •rr l tat  be t•••• the adYooatt l of 
••�»surfa c e  apa c e  aad aat ioaa l dtY e l optr a . 

Be c a•n the · Coaa l t t e e  oa Na tw�al Re •o•�c• • a11 t 1  •• •rr aeooad 1•• � •  It 
o f f t � •  a �•• •oaabl e oppo�tui t7 fo� t l t ab l h h iaa aad aalata lalaa ooatact 
w i th pol i cy.ak• � •  ia tke f i e l d  of �e 1ource dtY e l o,.eat . Sub au�faot 1paoe 
wll l  be de a l t  with a a  a • •P•�•tt top i c  at the 1913 at e t iaa . Slaot tkt 
CO.. i t t e t  w i l l  p� •P•�• the a a eada aad tkt docueat a t loa fo� fwturt 
at t t iaa a , a oomm i taeat to the d i a cua a l oa of aub a urfaot 1pa o e  wowld taawze 
I t a  p�ope� c oa a i d t � a t i oD aaoaa othe� top i o l . 

th i s  wo�tiaa •��•••••eat kol d a  dt f ia l t e  ady aat a a • •  fo� botk a�oupa . 
n�o•ah I t a  S e c �e t a � i a t , tke Vai t e d  Na t l oaa D iY l l i OD fo� Na t•�•l Rt iOW%01 1 
aac1 EDe�l7 • the C:O.. i U t e  oa Na tu�d Re ao•�•• • c oul d a u la• tkt wort of 
comp i l iDI repo� t a  to the lat t raat i oaa l Taaa e l l iaa Aa aoc l at ioa be fo�• eaoh 
ae e t iaa , aad coul d aate �• comme�d a t ioa• for �• • ••�ch aad deY t l o,.eat 
p�oa � ••• a f t e �a�da . la thi s ••7 • the CO.. i t t t t  woul d h&Ye a f l ra  kaad ia 
oarry iaa out i t 1  o oma i tatDt to tkt wt i l i&at ioa of awb a•rfaoe apaot , 
e ape c i a l l7 ia deYe l op iaa c ouat � i • •  whe�• tke�• 1 1  l i t t l e  aoae7 fo� rt a ta�ck 
p�oj e c u  fo� adapt laa te chaol oaJ to l oc a l  �e aourc t l.. tlt DlY b l oa  fo� 
Na tu� a l  Re a o u�c e a  aac1 EDe � 11 oou l c1 thea c oo�c1 iaat e tke 1 e  �•po� t •  w i th the 
wo�t of othe� Vat t e d  Na t i oa1 o�aaal & a t l oal , 1wck a1 tkt Pood aac1 
Aa � i cul t u� a l  O�a a a i z at loa . 

la twza , the lat e raat loaa l Taaae l l laa A1 ao c l a t ioa woul d bt ab l e  to 
pa�t i a l lJ f i l l the J &p tha t DOW e & i l t l  b e tW I ID l t l  aeab e �  �ep�l leDt& t iY e l  
&Dd t h e  p l a aa e � a , pol i oym•t•�• • aad ada iai a t ra t o�• I a  I t a  •••••� aat loa1 . 
I t 1  wo�t ooul d be d l �e c t ec1 towa�c1 •  the �• • 1  a e e d 1  of i t a  atabe� aat loaa . 
S iace ••1 aa t ioa wou l d  be we l c oatd • •  a ataber , tke Aa 1 o o l a t ioa wow1 4 bt 
ab l e  t o  e spaad i t a  wo�t t o  oo•e� a w ide� r•••• of ae c e a a a ry  p�oj e o t 1 .  
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� � �  tat e � a o t loa wo•14 be of .. t .. l beae f l t  to both o�a aala at loal , fo� the 
ozclaaaa • of ezp•�i eace aad the a4apta t ioa of te oboloa l oa 1  eol•t loaa to 
ape c lf io p�ob 1 eaa wo•1 4 be ooae a �ea l ltJ . 

1 .  l•b au�faoe 1pa c e  l 1  a Yaluab l e  �e ao�oe whioh oaa be •t il la e4 to 
the a dv aat a a e  of both 4ev e 1 ope d aa4 4ev e l op laa oo .. t � l e 1 .  

2 .  Eaa la• • � • · p l au•� • ·  a o•• �•••t 4e c l a l oa-aal• � • · aa4 the ,.bl lc 
lhou 1 d  be aade •••�• of tlae po t e at lal wll i ch the aub au�faoe 1Lol d 1  
f o �  fut•�• dev e 1 opmeat . 

3 .  A •••••�face te cbo l oa i o a l ezchaaa • a t  tJae lat e�aat loaa l  lnll , 
w i tll lpt o i a 1  eapha a l a oa the ae e d a  of dev e l oplaa oo.at �i e 1 ,  ahoul d 
b e  e l tabl i llled . 

4 .  Sub su�f a c e  4ev e l o,.eat alloul d be laco�o�a t e d  lato l oaa-�•aa • 
p l a u laa oa the aat i oaal aad �•a i oaal l eve 1 1 .  

5 .  h iat e �aat i oaa l c l e a � i•a-hou e fo� lafonat ioa oa the u1 e of 
aub au� f a c e  apa c e  l1 ae e d e d . 

lec oaaeada t i oaa 

1 .  �e ua e of •••••� f a c e  apa c e  alaoul d be fona1 1J ooal i4•�•4 la the 
p�oj e c t a  of lat e �aat i oaal p 1 a u iaa aad f iaaac iDJ a a e ac i e 1 . 

2 .  h iat e �aa t i oaa 1 bodJ alaoul d be 4e a i aaated to ov • � • e •  the 
d i a a emiaa t ioa of laforaat i oa oa ••• ••�f a c e  1pa o e  •• • ·  

3 .  Th l a  bodJ lhou1d a a t h•� iafonat ioa oa ••• ••�face •• • J  a e �• 1 1  aa 
iat e �aat ioaal c l e a r t aa-ho•a e fo� a•b • •� f a o e  bvl l opa e at J p�oduc e 
c a a e  a t ud i e a  aad �· � � • � ell �•po�t • oa u d • � a � o  .. d p�oj ec t a ; ad.e 
� e c .,.. ead a t ioaa fo� luov a t ive t e cbo1 0JJ p�oa�•• a ;  aa4 •�•• up 
ooa t /beae f i t aode l a  fo� fe a a ib i 1 l tJ a t  .. ie a .  

4 .  Th l a  bodJ ahoul d a l ao add�e a a  di�e c t lJ tlae aat t e �  of p 1 au laa tlae 
•t i l i a a t ioa of ••• • •� f a c e  apa ce . 
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P�opoaal fo� !apl aaeata t loa 

tle Val t e d  Na t loaa CO.. l tt • •  oa Na t�al ae ao�•• • ••oal d �• • a..ead t._t tlo 
Iat e na t loaa l T.aat l l laa Aa aoo lat loa oaE"� nt t•l • p�oal'aa ud �•po�t 
�•a•l •�lJ to t•• CO.. l t t e e  at i t a  ••••4•1•4 ••• t taa a .  
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Appendix D 

PARTICIPANTS 
WORKSHOP ON TECHNOLOGY FOR TH E DESIGN AND CONSTRUCTION 

OF DEEP UNDERGROUND DE FENSE FACILITIES 

MODERATOR 

Edward J. Cording , Chairman, USNC/TT 

Department of Civil Eng ineering 
University of I llinois 
Urbana, I llinois 

WORKING GROUP ON SITING 

Eug ene B. Wag g oner, Chairman 

Consultant 
San Jose, Calif ornia 

Lynn A. Brown 
Consulting Eng ineering Geologist 
Golden, Colorado 

Bates Burnell 
Morrison-Knudsen Company 
Boise, I d aho 

Dennis J. Lachel 
LACHEL HANSEN & Associates, I nc. 
Golden, Colorado 

Arthur G. Strassburger 
P acif ic Gas & Electric Company 
San Francisco, Calif ornia 

H enry R. Tiedemann 
Jacobs Associates 
San Francisco, California 

WORKING GROUP ON TH E USE OF EXISTING UNDERGROUND SPACE 

Sheldon P. Wimpf en, Chairman 

Consulting Eng ineer 
Luray, Virg inia 

David Barna 
Mineral Resources Technolog y Div. 
u.s. Bureau of Mines 
Washington, D. C. 

William w. H akala 
Earthquake H azards Mitig ation Section 
National Science F oundation 
Washington, D.C. 

J. Gavin Warnock 
Acres Consulting Services, Ltd. 
Tor onto, Ontari o, Canada 
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WORKING GROU P ON EGRESS 

Drupad B. Desai , Chairman 

DMJM/Thomson/Simons 
Vacouver, British Columbia, 
Canada 

Gilbert L. Butler 
Off ice of Rail and Construction 

Technology 
U rban Mass Transportation Admi n. 
Washington, D. C. 

G. Wayne Clough 
Department of Civi l  E ngineeri ng 
Stanford Universi ty 
Stanford, Cali fornia 

H oward J. H andewith 
Lee Norse Company 
P ittsburgh, P ennsylvania 

Norman A. Nadel 
MacLean-Greve and Company, Inc. 
Greenwich, Connecticut 

Thomas D .  O ' Rourke 
School of Civil and E nvironmental 

Engineering 
Cornell University 
I thaca, New Y ork 

Donald c. Rose 
Tudor Engineering Company 
San F rancisco, Cali fornia 

WORKI NG GROUP ON MECHAN I CAL MINING 

Glen R. Trayl or, Chairman 

Traylor Brothers, I nc. 
Evansvi lle, I nd iana 

Z. T. (Dick) Bi eniawski 
Mini ng and Mineral Resources 

Research I nstitute 
The P ennsylvani a State Universi ty 
U niversity P ark, P ennsylvania 

Eugene L. F oster 
Underground Technolog y Develop­

ment Corporati on 
Alex andria, Virgini a 

Thomas J. O ' N eil 
Amo co Minerals Company 
Engl ewo od, Colorado 

Richard J. Robbins 
The Robbins Company 
Kent, Washington 

WORKI NG GROU P ON CONSTRUCTION PLANNING 

J. Joseph Casey, Chairman 

Di lli ngham Constructi on 
San F rancisco, Californi a 

Ric hard Hamburger 
Consultant 
Germantown, Maryland 

Terence G. McCUsker 
Consultant 
San F rancisco, Cali fornia 

Dani el F. Meyer 
Morri son-Knudsen Company 
Boise, I d aho 

Reuben Samuels 
Thomas Crimmins Contracting Company 
New Y ork, New York 

* William c. Shepherd, Sr. ( deceased) 
Consultant 
H ilton H ead Island, South Carolina 

* d eceased ( 1982 ) 
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WORKING GROUP ON MANAGEMENT , CONTRACTING , COSTING ,  AND PERSONNEL 

Winf ield o. Salter, Chair.man 

P arsons, Brinckerhoff ,  Quade & 
Douglas, Inc. 

Atlanta, Georgia 

William D. Alexander 
Consultant 
P awleys Island, South Carolina 

Gordon E. Bunker 
Mini ng and Tunneli ng Uni t 
Divi sion of Occupational Saf ety 

and Health 
State of Calif orni a 
San F rancisco, Calif ornia 

E dward Cross 
Local Union 147 
Compressed Air and Free Air Tunnel 

Workers Union 
New York, New Y ork 

w. Stanf ield Johnson 
Crowell and Mori ng 
Washington, D. C. 

Edward L. Wad dell, Jr. 
Washi ngton Metropo litan Area Transit 

Authority 
Washington, D . C. 

Chris F .  Woods 
Al Johnson Constructi on Company 
Minneapoli s, Minnesota 

ADVISORS TO THE WORKING GROUPS 

George B. Clark 
Excavati on Engi neeri ng & Earth 

Mechanics Institute 
Colorado School of Mines 
Golden, Colorado 

Ronald E. H euer 
Geotechni cal Consultant 
Champai gn, Illi noi s 

A. A. Mathews 
Consultant 
F ederal Way, Washington 

STAFF 

John E. Wagner, Executive Secretary, USNC/TT 
Susan v. Heisler, Assistant Executive Secretary, USNC/TT 
Vi rgi nia M. Lyman, Administrative Assistant, USNC/TT 
Duncan M. Brown, Commission Editor and Staff Officer 
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Appendi x  E 

SEVENTH ANNUAL MEET I NG 
OF THE 

I NTERNAT I ONAL TUNNE LL I NG ASSOC I AT I ON 
Nice France May 10 - 14 , 1981 

ATTENDANCE 

u.s. Delegation 
(NRC- USNC/'n) 

ITA Of�i cer from u . s .  

Number o f  Coun t ri es Represen ted 

In ternati onal Organi za ti ons 
Represen ted 

ADMI N I STRAT I VE 

New Member Coun tries 

¥ otions Consi dered 

Norman A. Nade l , Voting Delegate 

Edward J .  COrding , Nonvoting Delegate 

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

Wi lliam w. Hakala , Animateur , Working 

Group on Sei smic Effects on Underground 
Structure s 

Wi lliam N .  Lucke , Member , Working Group 
on Standardization 

Terence G. McCUsker , Member , Working 
Group on Research 

Winfield o. Salter ,  Vice Animateur , Work­
ing Group on Contractual Sharing of Riak 
Jack K. Lernley , Vice President , ITA and 

Member of I TA Exe cutive Council 

27 ( 2 1  of 30 member countries and 6 non­

member countrie s )  

Permanent International Associat ion of 
Road Congresses (PIARC ) 

International Association of Engineering 

Geology ( IAEG) 

International Commission of Irrigation and 

Drainage ( ICID) 

International Society of SOil Mechanics 
and Foundation Engineering ( ISSMFE ) 

New member countries are Brazil , Iraq , 
Republi c  of South Korea , and Venezuela 

TWo motions were considered by the General 
Assembly : first , to amend the As sociat ion ' s  

name to I nternational Tunnel ling and Sub­
surface Use Associat ion r se cond , to extend 
Association membership to individual and cor­

porate supporting members . Although both 
motions were favorably rece ived , ne ither re­
ceived the required 80 percent maj ority vote 

for adoption . Both wi ll be considered again 
at a later date . 
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Fu t ure Meeting 

De tailed Report 

8th Annual Meeting in Brighton , England , 
June 6-9 , 1982 in conjunction with !Unnel ling 

l 9 82 ,  a technical mee ting organized by the 
Institution of Mining and Metallurgy of the 
United Kingdom. 

A detai led summary of the meeting , including 
the main discussions of the General Assembly , 
detailed reports of the activities of the 
working groups , and reports of round table 
discussion of subsurface use in developing 
countries and the open session on the eco­
nomic aspe cts of underground works will be 
publi shed at a later date in Volume 2 ,  number 
1 of the ITA Journal . 

Appli ca ti on to the Uni ted Na t i ons The Executive Council is in the process of 
discussing with the United Nations the appli­
cation by the ITA for recognition by the UN 
as a nongovernmental international organiza­
tion . I t  is thought that such recognition 
may enhance the standing and prestige of the 
ITA .  

Financi al Report 

TECHN I CAL ACT I V I TI ES 

Roun d Table Di scussi on , 
Subs urface Use in 
Developin g  Countri es 

Open · Sessi on , Economi c 
Aspects of Subs urface 
Use 

Working Group on 

Standardi zati on 

The ITA financial report for 1980 was presented 
and approved by the General Assembly . A copy 
is appended to this report . 

The working activities were carried out through a round table 
di scussion of subsurface use in developing countries , an open 
session on the economic aspects of underground works , and 
through meetings of nine working groups . A short summary of 
these activitie s follows : 

Representatives of Algeria , Belgium , France , the Federal 
Republic of Germany , Ice land , India , Japan , The Netherlands , 
South Africa , Sweden , the United Kingdom , and the United 
States he ld a fruitful exchange of information on needs and 
present pos sibi lities that will he lp define the ITA role in 
thi s  field. 

Approximately 300 persons participated in this discussion .  
The criteria for cost bene fit analyses and methods of assess­
ing nonmonetary bene fits were discussed. Recent studies 
described included : subsurface storage in hard rock (Norway) , 
construction of underground rai lways (Germany) , and under­
ground commercial centers (Japan ) . 

The working group ' s  four-language glossary of tunneling 
terms was publi shed in Volume 1 ,  Number 2 of the ITA Journal . 
A second glossary on the traditional excavation process is 
under preparation . The working group has also prepared a 
synthesis on standardization of tunne l profiles . 
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Working Group on 

Research 

fiorkin g Group on con­
tractual Sharing of Ri sk 

Workin g Group on Ca ta­
logue of Works i n  

Progress 

Workin g Group on Main­
tenance and Repai r of 
Un derground Struct ures 

Working Group on Heal th 
and Safety in Work 

I NTERNATI ONAL SYMPOS I UM 

Cos t Cutting in 
Tunne l l i n g  

The working group ' s  report on shield tunne ling will be 
published in Volume 1 ,  Number 3 of the ITA Journal . 
The working group is investigating the use of tunnel 
boring machines and will present a report on this sub­
ject at the 1982 annual meeting . The working group is 
also looking at the problema caused by water during 
construction . 

The group adopted recommendations on ground support and 
mobilization payments , and prepared recommendations on 
performance bonds and award of contracts . It continued 
to work on insurance , measurement of work , ground charac­
terization , and the role of the engineer in construction . 

The group reviewed the lists of works prepared by 16 
countries .  The group recommended a change of title to 
Catalogue of TUnnels . 

The group intends to publi sh a general report with case 
history studies . At thi s  meeting it examined reports 
from France , Japan , and the U . K .  

The group adopted i t s  new n ame  (as shown on the left) . 
Several international safety signs have been designed . 
Work on recommendations continue s . 

The sympos ium , organi zed by the French TUnnell ing Asso­
ciation (AFTE S )  had as its maj or themes : 

o Starting and running an underground project 
o Legal obligations , contracts :  legis lative and prescribed 

policies in tunnel ling scope 
o Specific standards and technical specifications 
o Technical realization and research in execution of cost-

saving methods . 

In addition ,  papers on case studie s were presented and a 
special session for showing technical fi lms was he ld . The 
symposium was fol lowed by six technical visits to under­
ground construction proj ect s .  

CONCLUS I ONS As reported last year , u . s .  participation i n  ITA activities continues 
to be worthwhile . While the u . s .  has made and continues to make con­
tributions to the Association ' s  activities ,  a real benefit is realized 
by the opportuni ty to keep abreast of tunnel ing activities in other 
countries .  The information gained wi l l  he lp the u . s .  to adopt new tech­
nology developed e lsewhere . 

For these reasons , u . s .  participation in ITA activities and support of 
the I TA should continue at approximately the present leve l . 
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0 
A l T  • •  

I T A  

I I LAN CUMULE AU 3 1 . 1 2 . 8 0 

CUMU LAT E D  BALAN CE ON D E C . 3 1 s t ,  1 9 8 0  

IEcr."r!!S/ RmJMS 

• Cotisations ann••• antf:ieures 
P:evious yean subs criptions 

• Cotisations ann•• en cou:s 
Cur:ent year suesc:iptions 

8 . 1 97 , 00 

74 . 720 , 60  

82 . 9 1 7 , 60  

Ventes des publi cations / Sales of the pub li cations 

Divers (recet�es exceptionnelles ) 
Miscell�eous (exception&! :eturns ) 

'1'C7rAL ltEc:rr!'ES/TO'l'AL RETURNS 

DEP�SES/EXPE:-mil"JRES 

Fonctionneoent secrftariat/ Secretariat operati ons 

F:ais d ' •dition des pub li cations 
Pub li cation costs 

Frais dive:s/ Miscellaneous expenditures 

BI!.AN CUMOI.E/ C"JMOI.AT!:D IW.ANCE 

TO'l'AL DEPENSES/TO'l'AI. 
EXPENDI'l'URES 

Rfsultat 1 980/ Resul t 1 980 

a•sultat au 3 1 . 1 2 . 7 9 
Result on Dec .  3 1 st , 1 97 9  

a•sultat cumu l f  au 3 1 . 1 2 . 80 
CUmulated resul t on Dec .  

3 1 st ,  eo 

5 3  

82 . 9 1 7 , 60  

5 .·73 6 , 3 8  

8 . 05 5 , 76 

96 . 709 , 74 

58 . 973 , 7 6 

23 . 6 1 4 , 08  

778 , 42 

83 . 366 , 26 

1 3 . 3 43 , 48 

23 . 65 9 , 1 4 

3 7 . 002 , 62 
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.... 

0 
BUDGET 1 9 8 0  • C OMPARA I S ON AVE C LE S P RE V I S I ON S  

S I TUAT I ON A O  3 1 . 1 2 . 8 0  

A l T  • •  
I T A  BUDGET 1 9 8 0  • C O MPAR I S ON W I T B  T il I ST IMATI S 

BALANC E  ON 1 2 . 3 1 . 8 0 

IECE'!"l'ES I . RE'l'ORNS 
- Cotiaaticxw 1 980/ lubseriptiou 1 980 

- Vanta des publication&/ Salas of publications 

- Divan (Don Morqan Grampian pour aicSa de 
l ' A:TES I l ' •tablissement du TannelliD; 
Di.ractc.ry 80) 
�sce11aneous (Morqan Grampian donation 
for the ITA assistance to the w.ritin; of 
the Tunnallinq Directory 80) 

Temo.L/ TCmo.L 

DEPENSES/ !XPENDI'l'D'RES 

- Fon�-ionnement du secretariat 
Secretariat operations 

- Edition dee publications 
Publication eoa� 

- Fonceionnemant du bureau at cSes G . T .  
(d.placemen� ) 

Operations of the E . C .  and the w. G ( travels ) 

- Divers I Miscellaneous 

JESOLTAT PROPRE A L ' ANNEE 1 980 
JESULTS SPECIFIC TO 1 980 

RECE"l"l'ES AFFEREN'l'ES AOX ANNEES AN'l'ElUEURES : 
RE'!'ORNS CONCERNING PREVIOUS YEARS 1 

Cotisations/Subae.riptiona 
Dettes divarses I 
Various debts 

8 . 1 97 , 00 

3 . 308 , 65 

1 1 . 505 , 65 

JESULTAT FINAL 1 980/ FINAL USULT 80 

54 

87 . 500 ,00 

2 . 500 ,00 

5 . 000 ,00 

95 . 000 ,00 

50 . 000 ,00 

40 . 000 , 00  

25 . 000 ,00 

1 1 5 . 000 ,00 

- 20 . 000 , 00  

lffac:Uf 
leal 

" ·  720 , 60  

5 . 736 , 3 8  

4 . 747 , 1 1 

85 . 204 ,09 

47 . 1 1 3 , 1 7  

23 . 6 1 4 ,08 

1 1 . 85 9 , 5 9  

778 , 42 

83 . 3 66 ,26 

+ 1 . 83 7 , 83 

+ 1 1 . 505 , 65 

1 3 . 3 43 , 48 
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0 
A l T  • •  

I T A  
E X E RC I C E  1 9 8 1  • P RE V I S I ON D E  BUD GET 

1 9 8 1  F I NAN C IAL YEAR - E ST I MATE D  BUDGET 

RECE'rl'ES/UVENOES 

a) 27 cotisation. a 4000 r 
1 08 . 000 , 00  

27 subscriptions at 4000 r 
b )  Vente des publications 

2 . 000 , 00  
sale of publications 

1 10 . 000 , 00  

DEPENSES/EXPENDI'!"'US 

a) O:qanisation des :tunions 
o:qanization of meetinqs 

b )  Publications/Publications 

c)  Secrtta:iat/Secreta:iat 

- hono:aires comptable/book-keepinq 
hono:a:ies 3 . 000 , 00  

- salaires , poste , photocopie , telex 
50 . 000 , 00  

sala:ies , mail , xeroxinq , telex 

- d•placements/trave� 3 2 . 000 , 00  

- ttltphone/phone 5 . 000 , 00  

90 . 000 , 00  

C e  proj et d e  budqet tient compte d ' un :elivement du montant de la 
cotisation d '  environ 1 4 t , ce qui conespond a une augmentation 
annuelle d ' envi:on 7 t 
This draft budqet cons ide:s an increase in subscription amount of 
about 1 4  t ,  which cor:esponc!s to an annual increase of about 7 t .  
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0 

. .  

E X E RC I C E  1 9 8 2  - P REV I S I ON D E  •oDGET 

1 9 8 2  F I NAN C IAt YEAR • E ST IMATE D •oDGET 

J 1 • 1 • 1 9 8 1  

RECE'l"!'ES/�'D.'UES 

a) 30 coC.satic:ms a 4000 r 1 20 .000 , 00 30 s�s c:iptions at 4000 F 
me:bres bienfai�•�• p . m  
suppcr�r.; :De::bers ! . m  

1 20 . 000 , 00  

DEP�S"ES/EXP�-= Il'"JRES . 
a) Orc;ar�sa�cn des :•�iOD8 -

Orqar.ization of me•�• 

b)  Pub li cations/Publicatic:ms -

C)  Secr•taria�Sec:etariat 

- honoraires comptabla/look-keepin; honoraria• 3. !00 ,00 

- salaires , peste , photocopie , telex 
!1 . 000 , 00  

salaries , mail , xaroxinc; , telex 

- dfplacemants/travala 35 . 000 ,00 

- t•l•phone/phone s . soo , oo  
-

100. 000 , 00  

5 6  

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 8 1  a n d  1 9 8 2
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 5 0 6

http://www.nap.edu/catalog.php?record_id=19506


-

-l =i  BILAN DB L ' ASSOC IATION B'r rROJR'I' DB IIUDGE'I' 

,. :  
Llbe l l faAfo�inga 

Recet teal&rtwn••• 
I - cotl aat l ons/aubearip eiDNa 

- ven te des pub l l ca t l ons/ 
sa le of pull licaeiona 

- dlvel's/•i•� l laneoua 

Total/!'oeal 

Dtf!nsea/E�ndl t lltwa 
- foncUonne•n t du 

Secrttar I at 
opeme ion of Seurw tariat 

- td i t J on  des publ i cat l oaa/ 
pub liuhing of p•.b l i ca e iona 

- funcU onno•nt du Bureau 
et des ar 
ope ra tion of EzC and JIG 

- di ven/.n.ot..w l laneo11:J 

Tota l/2'oea l 

au .. Cpe .. te ou Wn4 U t cea 
llu lCMos (p RJfi e or luoo } 

o u  ... cu.ulf/· 
ea, , ,, e i .,.  11a tar� a. 

F INANC IAL S'l'AftJS & PREV I S ION 

1 974 1 975 1 9 76 1 977 1 978 

- �- -

14976 . 5 2 5 1 996 . 4 7 5 70 1 9 . 2 2  672 1 0 . 8 1 6 1000 . 00  
- - - 5 180 . 00 uoo . oo  

- 1 9198 . 67 2 1 )88 . 1 7 - -

14976 . 52 7 1 195 . 1 4 70407 . 19 72590 . 81 67)00 . 00  

8904 . 85 1 1 6 1 8 . 5 4 25564 . 82 1 1 )08 . 54 15054 . 78 

- 2 2 2 1 2 . 00 1 9 200 . 00  1 6500 . 00  7609 . 50 

- 6 1  JO . 1 1  1 24 4 7 . 50 1 1 1 4 . 15 1 6 1 4 4 . 7 1  

- 1 8744 . 1 5 1 70 18 . ) 1  - -

0904 . 85 70705 . 02 74250 . 65 49 1 22 . 89 58008 . 99 

-

• 
+2607 1 . 6 7 -7 109 . 80 t 4 1 56 . 74 : U467 . 94  t 84 1 1 . 0 1  

+ • • • • 
2607 1 . &7 1 076 1 . 79 2 29 1 8 . 5 1 46106 . 4 7 S4 797 . 411 

Pl'fv l a lona 
Fol'ec-t ln«J 

,- "' . ' 
I CJ79 1 980  1 98 1  1 98 2 

· -

76� 5 1  8291 7 . ti( 1 08 . 000 1 2 0 .000 

1 2 74 . 12 1}7 16 . 11! 2 . 000 

- 8055 . 7E 

7CJ02 7 . 1 2  96709 . 74 1 10.000 12C).�i 
.I 

45 150 . 6 1  S891l . 7fi 90 . 000 100.000, 
2 1 164 . 96 2161 4 .01l 

I 
' 

4 1 074 . 82 -
· I  

2 175 . 25 178 . 4 2  

10 965 . 66 0 1 1 66 . 2E 90. 000 100.000 

. 

- • + + 
1 1 1 18 . 14 1 1 14 1 . 41! 20 .000 20.000 

• • 
2 1659 . 1 4  17002 . 62 
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CAS B S I TU A T I O N  OH DEC . 3 1 a t ,  8 0  

Tl'l'LES 

aETORNS 

Cuh at the BNP Bank on 1 2 . 3 1 .  79 
Subs ciptions of p�eviou. yeua paid in 1 980 
Subs cription• for the eur:ent year 
Salea of publications 

EXC!:P'!'!OHA:. RE"!'"J!!NS 

DAUB Debt for 1 97 9  
IVA Debt for 1 97 9  
Mo�c;an G�ampian ctonation 
C fo� the rr.l assistance to the 

wri tine; of the 'l'unnellinc; 
Direc:tozy 80) 

EXPEND !"!'ORES 

1 . 097 , 72 
2 . 210 , 93 
4 . 747 , 1 1 

8 . 055 ,76 

CE'rO sernce c:haz;e - 4th tem 1 97 9  

Secetariat cperationa : CE'rO 1 980 
T:aveu 
Phone 

44 . 263 , 67 
1 1 . 85 9 , 5 9  

850 , 50 
2 . 000 , 00  Book holdinc; 

Publication coats 

Miscellaneous expenditure• 

R!lo'AlUCS : 

58 . 973 , 76 

Cash appearinc; on BNP s lip of 1 2 . 3 1 . 80 58 . 27 1 , 74 

P lanned expendi �ea (CETO service 
c.'larc;e - 2nd s emester ) - 2 1 . 2 69 , 1 2 

37 . 002 , 62 

5 8  

�••l cuh 
balance on 

1 2 . 3 1 . 80 

YEAJl 1 9 8 0  

2 9 . 848 , 90 
8 . 1 97 , 00  

" ·  720 , 60  
5 . 73 6 ,38 

8 . 055 , 76 

1 26 . 558 , 64 

6 . 1 8 9 , 76 

58 . 973 , 7 6  

23 . 6 1 4 ,08 

778 , 42 

8 9 . 556 , 02 

3 7 . 002 , 62 
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Append ix  F 

E I GHTH ANNUAL MEET I NG 
OF THE 

I NTERNAT I ONAL TUNN EL I NG AsSOC I AT I ON 
Brighton , England June 6-9 , 1982 

ATTENDANCE 

u. s .  Delega t i on 

(NRC-USNC/TT) 

Number of Coun tri es Represen ted 

ADM I N I STRATIVE  

New Member Coun tries 

No tions Considered 

El ection of Offi cers 

Edward J .  Cording , Voting Delegate 

Joseph D. Guertin , Jr . ,  Co-reporter for 
North America , Working Group on Re se arch 

Wil liam w. Hakala , Animateur , Working Group 
on Se ismic Effects on Underground Structure s 

Terence G .  McCUsker ,  Member , Working Group 
on Re search 

Win fie ld o.  Salter , Vice Animateur , Working 
Group on Contractual Sharing of Risk 

John E .  Wagner ,  Executive Secretary USNC/TT 
and Nonvoting Delegate 

30 ( 2 5  of 32 member countries and 5 non­
member countrie s )  

New countrie s accepted for membership : 
Czechoslovakia and Mexico 

The General Assembly favorably considered 
a proposal from the Hungarian repre senta­
tive to accept Hungary as a new member 
country upon rece ipt of formal and accept­
able application for membersh ip and payment 
of appropriate membership fee s .  

The General Assembly unanimously authori zed 
member countries to have affi liate members . 
Each nation must develop its own procedures 
for accepting affiliate members ( see Attach­
ment 1 ) . 

Dr . Einar Broch (Norway) was reele cted as 
an Additional Member of the Executive Coun­
cil for a period of 3 years ( see Attach­
ment 2 ) . Dr . Vi ctor Roisin (Be lgium) was 
reappointed Secretary General for a period 
of 3 years . 
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Nomina ting Commd t tee 

Fu ture Mee tings 

The nominating commi ttee consisting of 
A. Muir Wood , H . C .  Fischer , and G .  Girnau 
was reappointed.  

The 9th Annual Meeting wil l be held in War­
saw ,  Poland , May 15-18 , 1983 ,  in conjunc­
tion with an international symposium •un­
derground Works-Man-Environment• organized 
by the Poli sh Federation of Engineering 
Associations (NOT) ( see Attachment 3) . 
The General Assembly approved continuation 
of planning for the 1983 meeting in Warsaw 
after assurances by the Polish de legate 
that all ITA delegate s would be able to ob­
tain visas for entry into Poland . ITA was 
informed that all delegate s ,  even from 
countries not maintaining diplomatic rela­
tions with Poland , would be authorized en­
try . Processing of visa appl ications may 
require as much as 3 months , however .  

Venezuel a  was approved t o  organize the 1984 
ITA mee ting . The theme will be "Tunne l l ing 
for Hydroelectric Power Scheme s . "  Informal 
invi tations have been extended from Austria , 
Czechos lovakia and Spain for the 1985 ITA 
mee ting and from I taly in 1 986 and Iraq in 
1987 . 

De tai led Report A detai led summary of the 8th Annual Meet­
ing , including the main discussions of the 
General Assembly , de tailed reports of the 
activitie s  of the working groups ,  and re­
ports on the open se ssion on " The Subsur­
face Contributions to Energy Savings , "  will 
be publ i shed at a later date in Volume 3 ,  
Number 1 of the ITA j ournal , Advances in 

Tunnel l ing Technol ogy and Subsurface Use . 

Appl i ca tion to the Uni ted Na tions Magnus Bergman reported to the General As­
sembly on the progress made i n  proce ssing 
the I TA application for recogni tion as a 
Non-Governmental Organization (NGO) . 

Financial Report The I TA financial report for 1981 and the 
1983 budget were presented by the Se cretary 
General ( see Attachment 4 ) . 

TECHN I CAL ACT I V I T I ES The te chnical activi t ies of the ITA consisted of working 
group meetings and a joint ITA-Tunne l l ing ' 82 se ssion . 
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Open Sessi on , the Sub­

surface : Con tributions 
to Energy Sa vings 

Work 1 ng  Group Reports : 

Standardi za tion 

Research 

Con tractual Sharing 
of Risk 

Approximately 200 persons attended this se ssion in 
which 5 papers were presented related to energy sav­
ings through the use of subsurface facilities ( see 
Attachment 5 ) . Dr. sten Bjurstrom presented a sub­
stitute keynote paper due to the absence of Dr . Stauf­
fer ,  who could not attend be cause of i l lness , however ,  
his paper will be published as a part of the report on 
the open session .  During the next year the Working 
Group on Subsurface Planning will devote its e fforts 
to energy savings aspects of planning . 

R. Fechtig ( Switzerland) . Representatives of 6 coun­
tries participated . A second draft of the Glossary 
of Te rms  for Excavation has been completed in German .  
It wi ll be translated into Japane se an d  English and 
be published . Possible translation into Italian and 
Spani sh is under consideration . A proposal is be ing 
prepared to standardize circular tunnels in a range 
of diameters for the fabrication of segmented tunnel 
l iners for soft ground tunneling . Further work will 
address standardization of electrical and other sup­
port facilities .  The new an imateur will be M .  Hurpin 
( France ) . 

P .  Kie ft (Netherlands ) . Twenty-three persons for 14 

countries participated . TWo subje cts were considered : 
tunnel boring machines and water problems . The Gene ral 
Reporter on tunne l boring mach ine s wi ll circulate let­
ters to coordinate working group posit ion s  on tech­
nique s , raise borers and characterization . Eight pa­
pers presenting case hi stories of water problems were 
proposed in response to guidance rece ived in Nice . 
The papers addre ssed groundwate r ,  waterproofing , and 
water inflow during construction . A report for 198 3  
will be prepared . J . F .  Bougard ( France ) was nominated 
to be Animateur ,  replacing Mr . Kie ft . T . G .  McCUsker 
( USA) was nominated to be Vice Animateur . 

w . o .  Salter (USA) . Seven member countries attended , 
represented by 10 participants .  Work on the develop­
ment of two of the six propositions currently under 
study reached the final stage and were submitted to 
the General Assembly for ratification and publication . 
The two subjects were IX--Ground Characteri za tion and 
X--Tendering and Award of Con tracts . The de legate 
from I raq took exception to one of the recommendations 
put forth in the l atter proposition and the matter was 
subsequently re solved by the Animateur . Progress was 
made on the propositions dealing with "Measruement 
Problems , "  "Performance Bonds , "  and " Insurance , "  with 
new as signments made to South Africa , Be lgium and USA , 
re spectively , toward final drafts for circul ation to 
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Subsurface Pl anning 

Heal th and Safet� 
in fiork 

all membe r  nation s .  The background papers on "Perfor­
mance Bonds " (Belgium) and " Insurance • ( France ) were 
recommended and �proved for publication as separate 
documents . The UK recognized it was caamitteed to a 
first draft of the proposition on "Role of the Engi­
neer . "  The working group discussed the level of suc­
ce ss in implementation of the ITA • s  past re�nda­
tions toward more equitable sharing of risk , with the 
conclusion that much progress has been made . The fu­
ture activity of the group was also discussed , beyond 
comple tion of committeed study subjects . Views of all 
group members will be invited concerning new areas of 
need for attention or , alternatively , disbanding the 
group . 

X .  Pronk (Ne therlands ) • Sixteen people frcm 8 of the 
11 member countries and several nonmember nations par­
ticipated . Presentations concerned : cost bene fit 
analysis of underground public transport ( France ) , use 
of the underground in complex urban systems ( Japan )  1 
inventory for the future use of the subsurface in the 
Netherlands (Netherlands) ,  the use of underground cav­
erns for storage and disposal (UK) , the use of the 
subsur face in smaller cities (Germany) , the Baghdad 
me tro ( Iraq) and imaginative future use s  of the sub­
surface throughout the world ( Sweden) . The working 
group fe lt that its activity resulted in the birth of 
the new working group on the bene fits and costs of 
urban rail passengers transport systems . 

The working group decided that next year ' s pre senta­
tion wi ll , as far as possible , be concentrated on the 
subject "The use that can be made of the subsurface 
with re spect to energy . •  

E .  Cording brie fly described the plans for the new 
USNC/TT SubCODIIIi ttee on Planning , under the chairman­
ship of M. Barker .  

R .  Krige ( South Africa) . Seven of the 1 1  member coun­
tries participated . SWeden has dropped out and I taly 
j oined the working group . The draft document "Guide­
line s  for Good Tunnelling Practice " was discussed ex­
tensively and al te rations made where nece ssary . The 
up-dated document consisting of 6 sections wi ll be 
circulated be fore September for final comments by mem­
bers who attended the meeting of the working group . 
I t  i s  anticipated that the final document will then be 
presented to the ITA Secretariat early in 1983 for pub­
lication . The working group has decided that further 
guidelines on the use of compre ssed air and electrical 
installations wi ll be deve loped as part of the future 
program. Further discuss ions on dust problems also 
wi l l  form part of the program. 
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Maintenance and Repai r 

of Underground Struc­
tures 

Struc tural Desi gn 

Model s 

Sei snd c Effects on 

underground Struct ures 

Ca tal ogue of Tunnels 

M. o • Re illy (UK) • Only 3 countries were represented­
Japan , Vene zue l a ,  and Great Britain . Since the •et­
ing at Nice , a start had been made on preparing a 
bibliography on the Maintenance and Repair of Tunnels 
and contributions have been rece ived frcm 10 countries , 
with one more expe cted.  A comprehensive report on the 
renovation of sewers was presented by Great Britain , 
and Japan pre sented a status report and ca .. history 
studies on the repair and maintenance of underground 

structure s in Japan . For the ccming year elqphuis 
will be on completing the bibliography and on case �is­
tory studie s . 

H .  Dudde ck ( Germany) . Eleven representatives of 8 
coun tries parti cipated . A synopsis of the work ing 
group paper "Views on Structural De sign Mode ls for Tun­
ne ling" was publi shed in Vol . 2 ,  No. 3 ,  of Advances in 
Tunnel l ing . The basic obj ective s of the present work­
inq group have been me t .  The work ing group decided to 
resume its work by chanqing its obj ectives and name . 
It i s  proposed to continue the •general approaches to 
the de sign of tunnels" (new name of the working group) • 
General guidel ines for the interdependent procedure s of 
in -si t u  probing , laboratory te sts , de s ign , mode l analy­
sis , and monitoring will be the next are as . Some re c­
ommendations may be included for the appropri ate inte­
gration of the different engineers working on a tunne l  
project and for th e  interpretati on of single re sul ts in 
view of the enti re project.  Beside s  this , the working 
group wi ll gather in formation on de sign rule s that are 
based on construct ion practice , rather than only the 
result of cal cul ation . 

w.w. Hakala ( USA) . Six of 1 4  members participated . 
The animateur noted that progre ss in all six areas has 
been substantial . The bibliography has rapidly expanded ,  
a number of case studie s have been reported , the state 
of the art report has been publ i shed and di stributed , 
research needs have been identified , and dialogue s have 
been deve loped between member nations.  An outline for 
an ase i smi c de s i gn manual has been prepared . It is an­
ticipated the final publi cation wi ll be submi tted to ITA 
in 1984 . 

M. Fukuch i ( Japan ) . Nine representatives of six coun­
trie s parti cipated . They reviewed , revised , and ap­
proved a format for inventorie s .  Only 3 nat ions are 
plann ing to submi t new catalogues . However , the work 
of the previ ous work ing group on Catalogue of Works in 
Progress was reviewed and the on ly sign i fi cant changes 
expe cted pertain to Germany . Approaches for publ i sh ing 
the Catalogue of Works in Progress we re discussed.  It  
is too lengthy for Advances i n  Tunnel l ing, which will 
publish only the introductory in formation . one ccm­
plete copy of the report wil l  be sent to each member 
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Cos t/Benefi ts of 

Underground Urban 
Publ i c  Transporta tion 

OTHER BUS INESS 

country . Others who want the detailed report may re­
ques t  i t  from the Japanese Tunnelling society . The 
an imateur expects to develop statistical analyses of 
the catalogue data for the purpose of suggesting future 
perspectives . 

A tenth working group was e stablished ( aee Atta�nt 6 )  
and he ld a meeting chaired by G .  Gimau , ITA Presiden t .  
Th e  animateurs for th e  first year will be Blenneman 
( FRG) and Godard ( France ) • Member nations wil l nominate 
their representatives and begin to collect facts and 
figures about dif ferent categorie s of bene fits : public 
and individual transports , safety , reduced environmental 
impact , economic implications for transport undertakings , 
and impact on urban deve lopment .  u . s .  de legates t o  I TA 
attended the formational meeting and agreed to propose 
a u . s .  representative for membership on the working group . 

• Spain will host an international colloquium , November 9-12 , 1982 , in Madrid on 
" The Feas ibili ty of a Permanent Link Between Gibraltar and North Africa . "  

• USSR announced the International Associ ation for Hydraul ic Research wil l  meet in 
September 1983 in the USSR. 

e All member nations were reminded to review their addresses for the ITA brochure .  

• ITA Exe cutive Council fee ls i t  will be better not to devote an entire issue of 
Advances in Tunnel l ing to intemal ITA busine s s , because it is not of general 
inte res t .  Th e  next issue wi ll  contain th e  open session papers , i n  addition to 
news from ITA and noteworthy news or literature from member nations . 

• Norway announced a June 2 0-2 3 ,  1984 , International Sympos ium on Low Cost Road 
Tunne ls . 
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EC STATEMENT ON " AFFILIATES " 
Attachment 1 

( S upport ing �iembers ) 

1 )  Di ffe rent kind s o f  organi z a t i on in memb e r  nat ions 

- The St atut e s  s ay in para . 4 . 2 .  : " Adhering Nat i onal Organ i z at i on 

( =  memb e r ) sha l l  b e  at  liberty t o  e s t ab l i sh t heir organi zat i on 

free l y  in a c c ordan c e  with t he i r  requirement s ,  having regard t o  

t he c ircums t anc e s  i n  the c o untry i t s e l f  an d  i t s  nat ional legi s ­

lat i on" . 

- Ac c ordingl y , the nat ional member organ i z at ions c omp r i s e  t h o s e  

whi ch  may b e  d e s c ribed  as : 

. an ' open ' s o c i e t y  wi t h  unre s t ri c t ed indi vidual and c orpora t e  

memb ership 

. or / a  s o c i e ty limi t ed t o  memb ers wi t h  c e rt ain qua l i f i c at i ons 

. or/a c ommi t t e e / s ub c ommi t t e e  with a l imi t ed numb er of indi­

vidual me�b ers s e l e c t ed from d i f fe rent profe s s ional area s  

( admin i s t rat ion , s c ienc e , ind u s t ry e t c . . •  ) and - in s ome c a s e s ­

w i t h  a l imi t e d  t ime o f  offi c e  

- Thi s  imp l i e s  i n  prac t i c e  

. i n  memb er nat ions wi t h  an ' open ' s o c i e t y  a l l  int e re s : ed 

individua l s  and c orp orat ions c an p art i c ipat e in the ITA 

via t h e i r  nat i onal organ i z at i on ; ITA informa.t i on is fre e ly 

avai lab le 

• in member c o unt r i e s  with a ' c l o s e d ' s o c i e t y , many but not 

all p o t e nt i a l l y  int ere s t e d  individual s and c orp orat i ons c ar. 

p art i c ip a t e  in ITA 

• in memb er nat i ons with a ' Commit t e e ' only a few ind ividua l s  

c an p art i c ipate dire c t ly i n  t h e  ITA ; ITA informat i on i s  

mainly l imi t ed t o  c ommit t e e  members 

. in nom-memb er nat i ons , ITA informat i on depends on s p e c i fic  

direc t c ont a c t  by the  Secretariat  

Conc lus i on : Any rul e s  providing for " A ffi liat e s " mu s t  c o n s i �e r  

t h e s e  d i f fererenc e s . 
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2 )  Cri t e ria for appl i c a t i on and admi s s i on o f  " A ffi liat e s " 

- The pro c edure for admi s s i on o f  ' Affi l iat es ' from each coun�ry 

wh i c h  i s  a member nat i on s h a l l  b e  agreed with the c ountry 

.c on c e rned . In general , the pro c e dure i s  fore s ee� as : 

• for ' open ' s o c i e t ie s , memb e rship o f  the nat ional organizat i on 

i s  c ondit ion o f  admi s s ion as ' Affil iat e s '  t o  ITA ( mult i ­

nat i ona l c ompani e s  would b e  c ons i dered as b e longing t o  the 

c o un t ry where t h e i r  he adquar t e rs are s i t uated ) 

. fer ' c l o s e d ' s o c i e t i e s , memb ership o f  the nat i onal organ i ­

z a t i on o f  t h o s e  e l i g i b l e  s ha l l  b e  a c ondit i on o f  admi s s ion 

o f  suc h ' Affi l i at e s ' t o  ITA . The que s t i on of e l igib i li t y in 

each ins t an c e  shall be  agre ed between the Se c r e t ariat  and 

the nat i onal memb er organ i z at i on 

. for me�b e r  nat ions  repre sented b y  Cor.ni t t ee , the �ember 

nat i on wi : l  indi c at e  whe t her or not c ondit i on o f  ad�i s s i cn 

o f  ' Affi l i a t e s ' shall b e  subj e c t  t o  the approval o f  t he 

memb e r  nat i on or whe ther i t  sha l l  b e  ac c ep t e d  d ire c t ly by 

t he ITA Se c ret ariat . 

- For non-member c ount ri e s , app l i c at i on for admi s s i on as  ' A ffi l i a : e 

shall  be made dire c t  t o  the ITA Se c re t ariat . When such  a c o �� t ry 

i s  sub s equent ly a c c e p t e d  t o  memb ership o f  t he ITA , ' Affi liate s ' 

shall i��e diat e ly b e c ome subj e c t  t o  the procedure d e s c ribed 

ab ove for the app ropriate form of member organi zat i on 

- The Genera l A s s emb ly finally dec ide s on the ad�i s s i on of 

' Affiliat e s ' at  t he ir annual me e t ings . 

3 )  Pr ivi lege s  o f  ' A ffi l iat e s ' 

- All  ' Affi l i at e s ' have the right t o  : 

a t t end t he General As semb l i e s , c on ferenc e s , symp o s i a , 

works hop s e t c  • • .  o f  ITA 

. part i c ip at e  in t he Working Group s , subj e c t  t o  support by 

t h e i r  nat i onal organ i z at i on ( whe re s u c h  e x i s t s ) 
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- They have ac c e s s  t o  all  ITA pub l i c at i ons at a reduc ed 

memb ership-rat e 

- Corporat e ' Affi l i a t e s ' appear as " Support er"  on the maga zine 

o f  t he a s s o c iat i on • 

- ' Affiliat e s ' are not allowed t o  u s e  a t i t le o f  memb e rship 

on not epap e r  or in other way s  advert i s e  a s s o c iat ion wi t h  

ITA ( t o  avoid c onfus i on o v e r  the p o l i c y  c ontrol by  member 

nat i ons ) 

' Affi l iat e s ' have no vot ing right s in the General As s emb ly . 

4 )  S ub s c r ipt i ons b y  ' A ffi l i at e s ' 

Sub s c ript i on rat e s  of ' Affiliat e s ' w i l l  b e  expre s s e d  as a 

p e rc ent age o f  annual s ub s c rip t i on of memb e r  nat i ons a s  det er­

mined b y  Se c t i on III or the By- l aws . A c orporat e ' A ffi liate ' 

shall pay 50  I o f  the s ub s c ri p t i on o f  a memb er nat i on ; an 

indi vidual ' Affi l iate ' shall pay 10 % o f  the sub s c rip t i on o f  

a memb er nat i on . 

The int ent i on w i l l  b e  t o  ens ure t hat the addit i onal inc ome t o  

t he ITA shall more t han c ompensate t h e  add i t i onal c o st s o r  

s ervi c ing ' Affi liat e s ' .  The add i t i onal inc ome may he lp t o  finan c e  

add i t i onal ac t ivi t i e s  o r  t h e  ITA o r  t o  redu c e  ove ra l l  rat e s  o r  

s ub s c ri p t i on . The As s o c i at icn i s  n o t  a pro fit s e e king b ody 

( St at u t e  2 . 3 ) . 
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Enc losure 1 

!e2i£ _§_!n�_az_ er_�b!_g!n!t!!_a!!!�� !i_ 

�e� iri £!� ien_er_ §� !�Y�! !_!n�-��=&!!!_:_arr! !!!�!!-

1 .  Foreword 

With the Pre s i dent ' s  lett er of Nov . 2 6 , 1 9 8 1  we informed 
member nat ions on the proposal s  or the EC c oncerning 
"Affi liat e s "  �sking for a reply . We re c e ived some answers 

- none against such a mot ion 
- mos t  appre c i at ing the "rule s "  c oncerning c riteria tor 

app lication and admi s s ion , privi lege s  ans sub s c ript ions 
tor "Affiliates "  

- s ome with proposal s  tor minor change s . 

Taking this int o a c c ount and summarizing the obvious 
op inion or t he maj ority of  the member c ountries , the 
EC proposes  to t he General A s semb ly the following change s 
or  s t atut e s  and By- laws . 

2 .  Change ot Statut e s  

�!!-� - ����- ( Part i c ipat ion i n  t h e  As sociation ) 

Corporat ions and individuals  c an part i c ipat e in the 
ac t iviti es  of the Assoc iat ion by becoming an "Affi liat e " . 
The c riteria tor app l i c at ion and admi s s ion of  affi liates ,  
the ir right s and sub s c ription rules  are set out in the 
By-taws . 

The General As semb ly finally de c ides on the admis s i on 
o f  "Affi liate s " . 
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the several Adhering Nat ional Organisations � 
the "Arti liat e s "  wi ll pay , t o  the order or the Secretary 
General 

3 .  Change or By-Laws 

Add to the unc hanged previous t ext 

IV - AFFILIATES 

4 . 1 .  Cri teria for app l i c at ion and admi s s ion 

a) The proc edure for admi s s ion or  "Affi liat e s "  from each 
c ount ry whi ch  i s  a member nat ion shall  be agreed with 
the c ount ry c oncerned . In general , t he pro c edure i s  
fore seen a s  : 

( 1 )  for " open " s o c i e t ie s , membership or  the nat ional 
organizat ion is c ondit ion or admis s i on as "Affi liat e s "  
t o  ITA regi strat ion i s  made through the nat ional 
memb er organizat ion ( mult inat ional c ompanie s would 
be c onsi dered as belonging to  the c ount ry where the !� 
headquarters are s ituated ) 

( 2 )  for " c losed"  s o c i e t i e s , membership or the nat ional 
organizat ion or those e l igib le shall be a c ondit ion 
or admis s ion o r  such "Affi liate s "  to ITA . The que s t i on 
or eligibility in each instance shall be agreed between 
the Se cretariat and the nat ional member organi zat i on 

( 3 )  tor member nat ions represented by Commit tee , the member 
nat ion wi l l  indicate whether or not c ondit i on or  
admission o r  "Affi liat e s " shall be subj e c t  to the  
approval or the memb er nat ion or whether it shall b e  
ac c epted dire c t ly by t h e  ITA Secretariat . 
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b )  For non-member c ountries , app lication tor admiss ion as 
"Affi l ia t e s "  shall be made direct  to the ITA Secret ariat . 
When such a c ount ry i s  subsequent ly ac cepted to membership 
ot  the ITA , "Affiliate s "  shall immediately bec ome aubj ect  
t o  the  pro c e dure de s c ribed above for the appropriate form 
or member organization . 

4 . 2 .  Privi leges  

a )  All  "Affi liat e s "  have the right to  

( 1 )  at t end t he General Assemblies , c onferences , symposia , 
workshop s e t c  • • •  or  ITA 

( 2 )  part i c ipate in the Working Group s , subj ect  to supp ort 
by  the ir nat i onal organi zat i on (where such exi st s ) 

b )  " Affi liat e s " have a c c e s s  to all ITA pub lications at a 
reduced  membership-rate 

c )  Corporate "Affiliate s "  appear as "Support er" on the 
maga z ine of  the as soc i at i on 

d )  "Affi l i at e s "  are not allowed t o  use a t i t le or membership 
on not epaper or in other way s advert i s e  a s s o c i at i on with 
ITA ( to avoid c onfusion over the policy c ontrol by member 
nat i ons ) 

e )  "Affi l i at e s "  have no vot ing right s in the General Asse�b l y . 

4 . 3 .  Sub script i ons by "Affi l i ates " 

Sub s c ription rates  or "Affi l i at e s " wi l l  be expressed as a 
percent age o f  annual sub s c ription or  member nat i ons as deter­
mined by Se c t i on I I I  of  the By-Laws . A c orporat e "Affiliat e " 
shall pay 50 S or the sub script ion o r  a member nat i on ; an 
individual "Affi l iat e "  shal l pay 1 0  S or the sub s cript i on or 
a member nat i on . 
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The intent ion will  be t o  ensure that the additional inc ome 
t o  the ITA shall more than c ompensate the additional costs  
or s ervic ing "Affi liat e s " . The additional income may he lp 
to finance  addit i onal act ivit ies or the ITA or to reduce  
overa l l  rat e s  or sub s c ript ion . The Association i s  not a 
pro fit seeking body ( Statut e 2 . 3 ) . 

In member c ountri e s . where an "open" society exist s . 
sub s cript ions or "Affi l iat e s "  have t o  be transmitted 
via the nat i onal member organi zat ion 
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Attachment 2 

Inclosure 5 

!222!����-�!_!e_!��!�!�!!-�!-�2-� 
Executive Council -----------------

'l'he Nomination COIIIIIli ttee hu infonaed •lllber natione conceming the 

situation in the circular letter of Hovember 26 , 1 98 1 . 

At the General Assembly 1 982 1n Brighton the period of office for 

Einar Broch (Noxway) expires . Re-appoint:ment is possible . 

"l'he Executive Council received proposals fram lelgiwa, Finland , France , 

Germany , Netherlands , Noxway and Swec!en , uking for re-appointment 

of Einar Broch . 

An other proposal came fram Spain , nominating Dr . Ingeniera 

D .  Eduardo 'l'eqido Noques r his curriculwa vitae il enclosed. 

After detailed dis cussion of the situation the Executive Council 

came the following conclusion : 

Considering the inevitable changes in the Counci l 1n 1 983 (see 

letter of November 26 , 1 98 1 )  and laying high emphasis on the 

continuity of ITA ' s  development 1n the future the Executive Council 

proposes to the General Aasembly to re-appoint Einar Broch for 

another period of three years . 

72 

- - · -Copyr igh t  ©  Na t iona l  Academy o f  Sc iences .  A l l  r i gh ts  rese rved .

Repor t  fo r  1981  and  1982
h t tp : / /www.nap .edu /ca ta log .php?record_ id=19506

http://www.nap.edu/catalog.php?record_id=19506


0 Association International& des Travaux en Souterrain 

International Tunnelling Association 

AITES 
I T A 

• • 
To 

Memb er Nat i ons 
• 

• Bron , le 2 6 _ 1 1 _ 8 1 • 

Re : Nominat ions 

Dear Sirs , 

As you know , the Nominat i on Commi t t e e  c ons i s t s  c f  t he Honorary 
Pre s ident , the Past Pre s ident and the Act ing Pre s i dent and 
t he Nominat ion Commi t t e e  has the t a s t  to prepare nominat ions 
for vac ant p o s i t ions on the Exe c ut ive Counc i l . 

At t he forthc oming General As s emb ly in Bright on in June 1 9 8 2  
there wi l l  be  one vac ant seat and a t  the following General 
A s s emb ly in War s z aw in May 1 9 A 3  t here will be six vac ant seat s  
inc luding Pres ident and Vi c e  Pre s ident s . The s i t uat ion i s  
i l lus t rat ed  in the enc l o s e d  diagram o f  the Exe c ut ive Counc i l  
memb ers during the years . ( Enc l . 1 )  

The ru les  c onc erning proc edures  and pos s ib le c andidat e s  are 
found in our St atut e s  and our By- Laws . An e xtrac t or t he 
relevant paragraphs i s  enc losed . ( Enc l . 2 )  
What i s  e xp e c t ed from members  o r  the Exe cut ive Counc i l  i s  c r  
c ourse , primar i ly personal a t t endanc e t o  mo st o f  the  Exe c ut ive 
Coun c i l  me e t ings but a l s o  wi l l ingne s s  and c apac ity to t ake 
on spe c i a l  t as k s , such as keep ing in t ouch with one or two 
o t  our working group s , a c t ivity in c ont a c t ing potential new 
�emb e r  nat ion s , repre sent ing ITA at mee t ings o r  o t her int er­
nat iona l organ i z a t i ons , e t c  • • •  

The pre s e nt t radit i on i s  t o  have t wo or t hree Exe c ut i ve Counc i l  
mee t ings b e tween the Annual Mee t ings . The re i s  a tendenc y and 
a wish to arrange one of the s e  Exe c ut ive Counc i l  meet ings in 
c onne c t ion with a vi s i t  to a memb er c ountry ins ide or out s ide 
Europe and t ake part in s ome local a c t ivity . 

As you know , we are working wi t h  a very l imi t e d  budge t , and 
thus i t  i s  only in excep t i onal c as e s  that c ont ribut ions t o  
t rave l expens e s  c an b e  provide d . Thi s  imp l i e s  t hat Exe c ut ive 
Coun c i l  members  cr their Nat icnal Organizat i ons are norma lly 
exp e c t ed to  finan c e  the at t endanc e to the Exe c ut ive Coun c i l  
mee t ings . 

7 3  . . .  I . . .  

1Hr6llrilt a 109, Av. Salvador Allende - 89500 BRON • FRANCE - TM. : C78) 28·04-55 - TMa : CETEL YON 370 001 
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In 1 9 8 2 , t he pre s ent period for Einar Bro c h  exp ire s . While 
there are rule s that  Pre s i dent and Vi c e  Pre s ident s can not 
be re-e l e c t ed , t here is no c orre s p ond ing rule c onc erning 
Add i t i onal Memb e r s . Thus i t  i s  pos s ib le t o  appoint him for 
ano t her period , and it is al s o  po s s i b le to rep lace him by 
s ome other person . 

It i s  t he t a s k  o f  the Exe c ut ive Coun c i l  t o  propose  t o  the 
General A s s emb ly the appointment o f  Add i t ional Members . The 
Exe c ut i ve Coun c i l  intends to d i s c us s  this que s t i on at a 
me et ing 30- 3 1  January 1 9 8 2 . Thus any proposals  arriving be fore 
t h i s me e t ing c an be c ons idered . 

Our general t ask as Nominat i on Commi t t e e  i s  t o  have the b e s t  
p o s s ib le development o f  ITA and i t s  a c t ivit i e s  i n  mind . Thi s  
wi l l  inc lude c on s iderat ion o f  t he qual i fi c at i ons o r  the 
individual c andidat e s , as we l l  as their expe c t e d  c apac i t y  to 
devot e t ime and e ffort t o  our work . 

Furt he rmore , it  i s  de s irab le t o  ensure a rea s onab l e  ge ogra­
phi c a l  di s t ribut i on around t he world , and p erhaps a l s o  c on s ider 
var i at i on o f  ge o t e c hni c a l  and e c onomi c c ondit ions in  t he nat ions 
of  t he c andidat e s . It may be a l s o  be de s irab le t o  inc lude 
p e rs on s  wi t h  non- t e c hni c al b a c kground and int ere s t s  s u c h  as 
financ e ,  law , insuranc e ,  s oc ial c on s equenc e s , e t c  • . .  

Thus , for t he appointment at the General As s emb ly 1 9 8 2 , we 
ne ed  s ugge s t ions and c urr i c u l um  v i t ae for any new c andidat e 
at the l at e s t  in t he middle o f  January 1 9 8 2 , and c orre spon­
dingly one year lat er for e le c t ions and app ointment s 1 9 8 3 . 

Your s  s inc ere ly , 

Gunt er G i rnau 

Pres ident 

Kame ke s t r . 37- 3 9  
5 000 KOLN 1 
We s t  Germany 

Te l . offi c e  
( 0 ) 2 2 1 - 5 2 . 50 . 6 4 

Te l e x  
8- 8 8 1  7 1 8  

A M Muir Wood 

Honorary Pre s ident 

3 Short l and s 
Hammersmit h  Int erna­
t i onal Cent er 
LONDON W6 8BT 
Uni t e d  Kingdom 

Te l . ( 0 1 ) 7 4 1 . 8 0 . 8 0 
Te l e x  9 1 6 1 4 8  A / B  

HALCRO G 
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H . C .  Fi s c her 

Pas t  Pre s i dent 

Angsvlgen 14 
S- 1 3 1 4 1  NACKA 
Sweden 

Te l . home ( 0 ) 8 - 7 1 6 . 7 0 . 0 
offi c e  ( 0 ) 1 8 - 1 0 . 0 4 . ;c 

Te l e x  7 6 1 4 3  UPTEC S 
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Association l nternationale des Travaux en S outerrain 

International Tunn.elling Association 
hcf Aug 1 97 9  E X E C U T I V E C O U N C I L  M E M B E R S  

Oct 1 981  

1 974 1 97 5  1 976 1 97 7  1 978 1 97 9  1 980 1 981 1 982 1 983 1 984 1 985 1 986 l S  

AMW A l a n MU I R  WOOD 

Un i ted Ki ngdom 

HCF Hans C hr FI SCHE R - -
Sweder. 

WL W i l l i am LUC KE 

USA 

RA TS Ta kec h i SH I N OHA 

Japa n  ( I  K i t . ) 
GG Gunter G I RNAU 

W Germa ny 

PO P i erre DUFFAUT 

( France) 
LL Luc i en LUP I AC 

Fra nc e 

L J a c k LEMLEY 
U S A 

VR V i c to r  ROI S I N  
( Be l g i um )  

EB E i na r BROCH 
Norway 

FD F r a n co i s DESCOE 
Swi tze r l a nd 

Hvl H a n s  P · v L OHU I Z  
Nethe r l a nd s  

Y O  Y . . . •  ONOU CH ! (  
Japan 

Honora ry Pres i dent 

UDRES 

EN . 

I Ki t 

Pre s i dent -

V ice  Pres i dent ;--"" 

V i ce Pres i dent c::= 

I I J - - - -

- -

� .,/"'\.  � rv-v \./\./ � 

) 

xxxxxxxxxxxxx �w 
. .  

AHW �C F  . .  -

HCF �L 

Wl rs 
Member - .  TS - - GG -f-
Member -

: 'ember . .  -

Member -

Secr eta ry Genera l '-"'J 

PH t Pres i den t  
Pa s t  F- re s i oer.'-
A I T E S  
I T A I 

GG - - -

. xxxxxxxxxxxxxxxxxxxx 

l 

I I I 
xxxxxxxxxxxxxxx �xxxx 

PD 
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Association l nternationale des Travaux en Souterrain 
International Tunnelling Association 

. . 

• 

• 

• 

STA'l'\11'5 I S'J:.(':L":'"£5 . 

§ 6 .  4 c )  

6 . 5  c )  

d) 

1 . 2  b) 
1 . 3 b )  

1 . 5  

2 .  2 a)  

A ITE S 
I T A 

Au te r=e de son mandat , un Pres� der.t 
ne peut ;as se ;resen�er I l ' e ! e c�cn 
suivante , et sen suc ::.sseur i:=ecUat 
dcit ltre de national i �6 di !!6renta . 

Au ten:e de son !D&nda� , un vi ce­
pre s i �e n t  � · est �·s re-4 li ;�le 
cocce vi ce-pri s �der.t . 

un vi ce-prj s � der. � est t : i ;�le I l a  
fcn cti on de P ri si den� . so�t pendant 

son man oa� . soi t au �er=e de son 
::aan �t -

• • • To·.1t canc!id&t I ce ;.oste C de 
Pre s � �r.t ou de vi ce-� resiaent) devra 

avoir ete delt;u6 d ' ��e �ation me=:re • • .  

!.e s  a:e�ll.bre s de c!:;i � cccprennent les 

an cie n J  P r e s i cen�s . pencar. t s ix ans 
a� r ts la !i n de l e ur  �andat . 

Le Bur�au Ex e cu�i ! ; �pose ra I l ' As­
semblea G4ne rale , dans l ' ordre du jour , 
la nomination de s ce:Qres s �p lt:entai­

res (q uatre au � l �s ) en indiquant 
la durte des fon c��on s proposees . 

• • •  Lo s nati ons �cere s ce vrQnt • . •  
j amai • ::cur.s de t::oi s ::c i s  avant 

C l ' As sea:blte Gtne ra!e ) ���que r au 
Secrftar i a� • • .  t�� �• ?reser. t a t�on 
oe candicat l �-• no�nat� on au 
Bure au Exe cuti ! .  

76 

..; ?:-ea�a.": :tt1 ==� �·=:::n a;- i:-:.s -:2 !"* 
o; �;tf, c• aizc � !  "" � !;e . :�go:::, :.  ;·-: '!'  
r•-• l•c�a:an_. PID r  sht: Z l it�s -:,�=.:..::• 
•uc::.ssor b• �- �= �;._. 6C/!' .. '!c: .. ;=r. . 

A vl�-presi:£.7:'! "" c:ai':';) Z• ::i:m of �-£ . 
uzom of o,.�CII sizc: � Z  nG; :  :;. • :.-:.�.: ,2 
for :w-e Z•c:�C71 as .2 ..:i .:e-?Ns-£.::."1';= . 

A vi=•-;rwsi�'f!: �. e t�w=:= :.. .��� 
,..orr.ir.=-;-:;::7: ::s ?:..siam: .� :il•:o 
�ng. c:o on c� z��i:n c; r.o£s 
�•rm �;· o;�.Af,c• . 

• • •  Ew :-1 cc:nC.CJ::::• f=r :i!• o�-.� �• : 
l?esid.n-: · cr :Jl�-?NSi0:.'1: �...:s :  "; !'£ 
��oi4S '� �� b••" a. :.ga:• �: � ���; 
raa�::on • • •  

"!: of'f!,t:!,o " ,.m:;•rs -::n=�� � ::a -:  
Pres.;ar.-:a fer a p•r'i�a :; s-.:= �·s :::"3 
aft•r :he •J'It! c; ;hei r o;'"..Af, �s .  
Tit• E::e c-"'�w Co;mC:: Z -r-.t:J ;,�:sa -;: 
't�• c;.,•z:c= Z Asse::-.b �V • • •  :n -. :�e . a;�""!�� 
:n• =;;poz.,�•'== of cc:c. ::..=P!a ... . -r:• -;• � 
(mcm-� c;f ;-o1Al'i i,.,C::,c::;o::"i • • • =·-=•  
eura:io" of "Ci:• P l'D?OU:i ;'IAil �:--:.�""! . 

• • • The ,.,.b•r cotm::rz:•• aiza : :  . . . 
no �••• tiz� :�:-.• �n :hs �•f:!'t 
( t;Jte U.n•l'"= �  l.su::-.:; Z!!J  f.r.;'C-r"!: :i:• 
S• cre-:al"!..:: of • • •  c:r.4 ?ra;:cs.: Z ::-­
c: .. ;mii�-.;• co; ar. af�"f.J:;.-:o .• m :  :;,_-· : :  •• 
E�c-"'ti ve C�un� : .  

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 8 1  a n d  1 9 8 2
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 5 0 6
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�HW' 

0 
AITES-ITA 

INTERNATIONAL SYM POSIUM 

UNDERGROUND VVORKS 

M A N  

ENVIRONMENT 
16- 19 MAY 1983 
WARSAW P O lA N D 

PO L ISH F E DE R ATION OF ENGIN E E R I NG ASSOCI ATIONS INOTI 
PO L ISH COM M I TT E E  F O R  GEOTECH N I CS - SUBCOMM ITT E E  F O R  UNDE RGROUN D 

WOR KS 
THE C E NT R E F OR PROG R ESS IN T E CHNOLOGY "�OT ·· 

� M E T AOP ROJE KT "·  M UN ICIPAL AND SPE C IAL  BUI LDING DESIGNE OF F ICE 
THE T E CH N I CAL UN I VE R S I T Y  OF WARSAW 
INST I T UT E  OF ROADS AND B R I DG E S  

INT E RNATIONAL TUNN E LI NG ASSOCIATION 

2nd Announcement. Mly 1182 
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INVITATION 

,,.,,,. et:tivlty ol ,..,, �ly ;, ,. fiM/ (1/  ,.,., ... """""' .. ,. 
l"¥10ft•ra of IM II'flbiMrl o1 ,_,.,ion ent1 �ion ol ,.rut•l .,;,.,..,. 
UntiMftOund wcriJ tJOMtirut• en impotfent _,, in lhlpi,. thil •nw�i�D�tn�Mf n 
tl»y r.n •ltrt • ,..,,;,. inf'-'a 011 h. bur ,_.. tan conrribur• to ,.,. ...,_. 
rion •• ""· 

Tl» inr.,.r;on.l ,..,_ium utt* mono: "UIIIIwfnlund Worlcl - lien - Entliron· 
,.,, .. , ,,.niHt/ 1/ftMr IM IPO'fiOII/Iip o1 AITES-ITA ,  it •KII«NNI to 1110ffi* full 
•Miysil, in *'*" • ,., ., tlurinf dilolllionl. ol nci,_.l inlM!ftionl til ,,_ 
,.nrion«< on ,,. mono COifll»>tMfl• aki"f inro �ion .,.., ent1 lltilia· 
rion of und.,ound wtl'lta. 

In rl» COlliN of rl» �m. followi"' kn/11� rrMIIrion, lrll .,,.,., ,_, 
G•M,.I AMfltbly A ITES-ITA IOfi"Mr wirll dfl»r• in ,klnf ,OIIIII of rM 
Aa«;.rion will a• piKe. 

On lwlwlf of rl» Subcommirr• frK U,..IJIOunt/ Wora o1 rl» Polillt Commin. 
for G«�,.chnies Md tM Polilh F«»,.rion of E"fi,..,i"' AIIOeilt,._ "NOT" 
I invir• .,.,.. wermly •II im.,.,«< in ll'flb,.,. "'""-' by tl» �m 10 itl 
NSS•on in w.,.,, 1»/t/ in "-r 1983. 

I hope, rlwlr YOI/f lay in Pot.nd will•rw furtMr conJOIGtion of intWMtiOMI 
runn�liiiJ f•mily, .,,.,,..,.;, of old fr;.,tllhiPI •ntl nwlrifiJ new ollft •ntJ hot» 
ir ro - nit:und fNirful. 
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P10f. Ztllisl., GERGOWICZ 
Pmidwlt til ,.  Sflbt:ommm• fo, Ulldwf'ountJ Wort� of fM Po Iiiii CommirrH f, GIDfftilnla ol tM Polilll ,._,.,ion o1 E "1'-,.,;"1 Aaocilriolll "NOT" 
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Fntlly, 20115. 1983 
s.rur•r. 21.06. rlltl3 
s .... ,. 22.11 UfJIJ3 

AITll.fTA GINEML AIIEIIa Y 

••cu raions 

At the llflll of syn�pa�ium M:•sionl the .. wiU be held lhe General A-..bly -­
end AITES.fTA workiftl groups ......... end 1111 percticiplnu of tt11 sympolium 
are invil .. to join them on :.l".alf of AITES.fTA I ,_,Cipetion at tiW G.-.iM· 
.,., ., ... ;, ,_.. 1/toultl .. ,.,.,...MIIIIJINad in • ,.,.,.,ion ,} .. 
AITES·ITA r ... ves itlllf lhe ritftl 10 lintil the l*licipltionl aa the GIIW'al Allemb· 
ly llllionl. 
The ofi.O.I IIngulgls of ltle G..,el Aallllbly llllio,. •• English end F NnCh 
(With SIIIIUitMtous •-lttion into thl llallld .......... 

AITEI.fTA SPECIAL SEIIJON 

The AITES-�TA wall orglnill on 1 5th May. 1983 a IIJICial wssion devoted to 
� Pt'obllllll connected with lhl .,..,ei iUbjeclofNtllr of the sylnpalium. 

The oHicilll ......... •• Englalh end French. 
Details wall be given in the Annouramtnt No.3. 

FILMS AND LECTURES 
I a..-n 111h and 1 8th May, i 983  1•11111 end llclur• accompanied by filllll on 

glftlfel probllml of ......,.ound worlcJ will be provided. 
T,. foHowina Pt'oiKiion equipment will be avlillbll: 8 mm,B mm IUplr end 16 mm With CIPitail lnd llllflllllic IQUnd ..... • Will • slidl lftd wrtliftl prCJtKIOrl. The organ..,, wall not euu.. ,,.,.,_ian of filml lnd  llciUfll. The Scatntafic Commat• ,...,. iiSIIf the right to 111tc1 films end ltciUNI while f••"'' the Pffll'ammt I to .,.,.,.,... . film • • lecrw• ,._ Iiii a ,.._, po;,. 
.. ,,. ,.,.,.,;, ,, J. 

I 

EXHIBITION 

The lyftlplllium will be eccomplftied by • I8Chnial ancl treding ••hibition. 
lnviti"' yau to tile l*dcipllion • would li,. 10 inforftt you tflll •hibilion 
1'001111 ... not ........, for ,:...,...tion of "-¥Y ellhibitL 
The •hibition wil includl: 
r ,,._.,. o1 mecltinft Mfll w,.._ ...,...., ,., ill llfltllr� ...,AI, 
2.Cotttt01 .,.,.,,.,. , . ....... 
3..,. Mfll ptOif/CfiW .,..,.,.,., ... ill ,.,.,.,.. WOitJ. 
4.boon �»a.,_.,,_ t.:lrn1-' ., ��&•ntilc publitariona. 
Ellhibilion of "-¥Y equipmenl used in undl,.ound worlcJ is pouible outlide 

•hibition roonw. 
Form of 111hibi11 •• tr•: neturel ellhibi11, madill, phologriPhl. Pllltlfl or 
filllll .... llidll. 
The .. y per 1 m.sq. of en lllhibition stand is • I U.S.A. ( ... .-y includa: 
plaStic errenglftllntl. llttiftt-uP. reck lending. lighting) .. 
The org�ni•s IUIIIIII 10 1M the reck SVMA C the width of a lergllclll illul· 
,,.,;on - 1 20  em t in the foHowifll dimension�: 240•360 cm.240•480 cm,ec. 
�'•• � ..,..,. IIM'fiCipation et tiW ••hibitiOit in ,. encload IottA 
Further dellill concemifll thl ellhibitiun will be PISMd in the Amounament 
No.3, end on requnt may be unt  by the Cenvt lot Progress in Tectmology 
"NOT". 

PROGRAMME FOR ACCOIMtANYING PE._.. 

A special programme is bli"' pr ... rld lor ICCOIIIPiftYi"' flldOitl includi"' 
si.-nllina aour of WlllaW: 
· the uzienlci perk and the .. Ieee · XVIII  c . •  the ,.idlnce of the '- Polish 
king Stant�taw August Ponietoalki, 

· the palace end the park in Wilen6w • XVI I  c.,the residlra of the kifll Jln I ll  
Sabteski,the conqueror of the T urkl , 

· the National Museum. 

• the Old City in Warsaw. 
The PlY -100 I U.S.A. - inclUdeS panic:i,.aion lA the above IMnlionld prog· 
ramme end Welcome Reap&aon. 
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(X) 
..... 

PROGRAMME Of IIGttnHIMI 

· At llldilionii PIV llld IIW ... ...... ............... ... Pl�idpiRII oA .. 
IVfiiPI*UIII lftiV IUe Plft in PQ'I'IIOIII ,_. far MIIIIII'IIPII'V"'' PlfiCIIII. 

• The Politll Trawl OHici "ORII$ .. · eon.- 8� .....-.a a visit to 2.tuawa 

Woll · lhl binhplacl of Frydlryk Chapin C.,._. includld) and a .......,....,.. 

in the Opera. · tianll by • By the ... of lhe avmpa�ium .,_. will be a doli� blnqull Plved addi Y 
the Plfticip�nll of lhl ayiiiPCIIiunl and � �  . . . 

. Afhr dOiine ""  aympaliurn "" ...,._. .., ...... ,...,. and IKflnicll -��� 

12·. 3· davsl on ahe lollowing IQUial: . .  
I.W.U.• . •  .,.,_ lbtown ,_, trtitw1 • Cz...,._. 1,.,. 111 ,.,;,/Ofll .,. 

�hlp� · KMI/fllllla lmlnlllf Mid ,.,..,.,., ,.,;onJ · ,..,_,z., 1/tvdtD'fii/IIIN' 

••tionJ • WHbwa lbitfhpec. of ,.,_ .ltlltn hill 1/J • w.,.,... 
.
. 

1/.w.,.... . K,.lt.fiW l�ld tJapitMeiry oll'oiMII · ,. lltDitfiiFWff lll � t*IIJ • 
w�• lltiltt��ial ah miMJ • � (hi61,alcit'l •' ,,. v.,.,• SlopeJ • 
,,_ t;a!IW '1'Mwliii .. IRAJJ • ..,.._ . 

m. w.n.- . T 011111 Mil Flflll*tllll(cit;. t:t��t�rM:W•ith Miltol.; K_.tnltJ • 
Gdlrilt · MWv.,. 

I V.IIIIII8M • B•lawiMI llolwt Mil ,,. ,..,. Ill � · w.a.-
Coat o1 ,,_ _..,. ,.,.,ioMd uwnionl •ill t» •tleillb,. in t,_ A�t No.3. 

TRANSPORTATION 

The Pl'tic•Pinll of lhe 1ympalium will I8CiiW ticllall Cwilhoua PIYI f01 local mal,. 
of communication in w...,. 

HOTEL RESERVATION 

The Polish Travel Office "ORIIS .. • Cc.ngr• a....., hll bien IPPOintld f01 ,...rYI· 

11on YCIUI KCOIIICidllion. 

ORBIS IUggllll accomodlaion in following holall: 

....... .... 

with 2 ...... 
dlilr 

VICTORIA 
Int.,.,._/ r:RIXU 
F0RUM (4 ... .IJ(J . 
EUROPE.ISICI (4 --.1 151JD 6 
VERA/SOLECINOVOTEL 
14 #Mil 6DIJD . 

GRAND (4 -..J GIJD 6  

with --· 
... 

HIZIID 6 
,41JD 6 

.,IJ(J . 

f61JD6 

4SIJD 6 

A .... .. . ... ,... 

.IJD 6 I UIJD 6 
IUIJD 6 I GIJD 6 

fiiiJD 6 I GIJD 6 

n11D 6 I :RIJD 6 

6/JIJD 6 I :RIJD 6 

The pricll .. Yalid in lhe liml ot thl illul of - �t. 
They may be IUbjact 10 ...... ........ 
The form for hahl ,_,.lion will be includld in .,. Announcen�ena No.3. 

PAYMENTS 

The rtgisar•ion ,_ il - I U.s.A. 
•• includll: 
· receiPt of awo -..... of caner- .....,... 
• aickata f01 loc:a.l ,..,. oA cammunialian 
• PllliciPIIion aa .,. w.tcame Rec1P1ion 
· lighiMiing of Warsaw 
• drinks lerwd during lyftlpaliuln ..... 
The .... f01 •vices not included here wiH ... tiwn in ... Announcement No.3. 

FORM OF PAYMENT 

The .... a.ian '- • WIII • el .-y� ,_ .,.........,.. ........ ....... ... .... 
lld llef  .. 3111 .._.,1 •• 
For all ahe regiaaraaiona raceived afl• hi April,1183,ahe regillreaion 1ft •• 450 I 
and lhe PlY for IICCOmplnytng Plflonl - 1 10 I U.S.A. 
For canceiC..aiona ..:eiWd before 30th April, 1183. all f• 1111,.. ... wil l  be retun­
dld and afa• 111 May,1983 no refund� will be lftlde. 
The number of aCcount on whictl all peyn��n�� •• 10 be made, will be ,;wn 
in lhl � No.3. 
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ADDJliU FOR COJlJll.aNDIIIICI 

OSRODEIC I'OST(N TECHNtCZNEGO NOT 
ITM C•tttiW ,., ,.,.. in TICiti!Mir -r10r1 
,..,.,.,., �� 
... 1/dolNnicfwo Plllll.,_ - Cll(lllllia - � .. ,...._. 
hi« ICu/furr I ,.,_  ,_.. .,.. 
DD.JDr .... ,., .... 

,,... ,,.., _ _, 
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. AITES/lTA 

B U D G B 'l'  1 9 8 1  

COMPARAISON AVEC LES PREVISICIIS 

COMPARISON Wl'l'B 'l'IIE UTIMA'l'ES 

P . J .  3 

Attachment 4 

Sl'nJA'l'lCif A FIN D ' EXERCICZ / BALANCE Nr '1'IIE BND C1l FINANCIAL YEAR 

(3 1 . 12 . 8 1 )  

LlBELLES I 'l'itles 

RECE'l"l'ES/REVENUES 

a) 27 cotisations l 4000 F 
27 subscriptions at 4000 F 

b )  Vente 4es publi cations 
Sales of publ ications 

DEPENSES/EXPENDI'nJRES 

a) Organisation 4es rfunions/Organi zation of meetings 

b) Publications I Publications 

c) Secretariat/Secretariat 

- Tenue 4es comptes/Book-holding 
- Salaires , peste , photocopie ,  telex 

Salaries , mai l ,  xeroxing , teles 
- Deplacements/Travels 
- Tflfphone/Phone 
- Praia 4ivers/Various debts 

RESOLTAT PROPRE A L ' EXEJI: ICE 1 98 1  
RESULTS SPEC IFIC TO FINANCIAL YEAR 1 98 1  

RECE'rl'ES AFFEREN'l'ES AUX ANNEES AN'l'ERIEURES : 
RETURNS CONCERNING PREVIOUS YEARS 

- cotisations 1 980 /subscriptions 1980 

- Rfsultat final pour 1 98 1/ Final result for 1 98 1  

- Rfsultat au 3 1 . 1 2 . 80  1 Result at 3 1 . 1 2 . 80  

- Rfsultat cumulf au 3 1 . 1 2 . 8 1/  CUmul ated result on 
Dec . 3 1 st , 8 1  

83 

PREVU 
EstiJDated 

Sl'l'UA'l'ICif A FIN 
D ' EXERCICE 

BALANCE A'l' THE E 

108 000 ,00 106 429 , 44 

2 000 , 00  . 2 072 , 3 3  

1 10 000,00 108 501 , 77 

- -

- -

3 000 ,00 3 000 , 00  

50 000 ,00 69 594 , 1 8 

32  000 ,00 9 333 , 20 
5 000 ,00 96 1 , 00  

- -

90 000 ,00 83 1 38 , 38 

+ 20 000,00 +25  363 , 3 9  

- +10 500 , 00  

f+ 20 000 , 00  35 863 , 3 9  

+37 002 , 62 

+72 866 ,01 
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P . J .  6 

B I E RC I C E  1 98 2  - 1 9 8 3  - P REV I S I ON DB BUDGET 

1 9 8 2  - 1 9 8 3  F I NANC IAL YBAR E S T I MATED BUDGET 

• 

1 982 1983 

RECE'rl'ES I REVENUES 
30 Cotisationa A 4000 r 1 20. 000 , 00  1 20. 000 1 00  
3 0  sUbscriptions at 4000 F 

membra• bienfaiteurs p .m 
supporting JDembers f . ll  - -

1 20 . 000 1 00  1 20 . 000 1 00  

DEPENSES / EXPEND:rnJRES 

a) Organisation des rfunions 
- -

Organization of meetings 

b) Publications/Publications - -

c) Secrftariat/Secretariat 

- honoraires comptable/Book-k .. ping 3 . 500 1 00  3 . 500 1 00  

honor aries 

- sal aires 1 poste 1 photocopie 1 tela 
66 .000 100 76 .000 1 00  

salaries 1 mail 1 xeroxing 1 tela 

- dtplacaments/travels 35 . 000 , 00  35 . 000 1 00  

- tflfphone/phone 5 . 500 1 00  5 . 500 1 00  

1 10. 000 , 00  1 20 . 000 1 00  
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- -

Bnelosure 4 Attaa.ent s 

JOIH'l' CPEN SESSleR l'l'A - B'l'S 

•THE SUBSURFACE - CCNTJUBUTICMS '1"0 ENERGY I&VDIGS• 

Chairmen : Presidents of ITS and l'l'A 

• 

This session is chaired jointly by the l'l'A-President and the B'1'S-chairman . 

l'l'A-Pr•sident is Professor , Dr . lft9 . Ganter GDNAU and B'1'S-chainaan 

11r .  Oliver M BEVAN .  

LECTURERS 

1 )  Dr .  '1'. Stauffer , Sr . , Professor , University of Missouri (USA) a 

'"'l'he conservation of space and enercn through ue of 

the subsurface by planned excavation and conversion 

of mined areas • 

2 )  M .  �rum , Chief enginHr , Fortifilcasj on &/S (Jiozvay) 

•znercn savings in subsurface cold stores , oi l stores 

and sportshalls • .  

3 )  Jlr .  l . W . Bannah ,  Civi l EnginHr , Central E lectricity Generating Board 

(London - United Kingdom) 

•Dinorwic and energy storage • 

4) r .  Descoeudres , Professor , Swiss Federal lnst . of 'l'echnolo;y , 

(Lausanne ,  Switzerland) 

•znercn savings by insertion of tunnels in a highway network • 

5 )  D. Sutton , lngfnieur Glnfral , M'l'P (Paris - France ) 

-underground urban transit systems and enercn savinqs • 

6) Dr . 'l'ony M .  JtiDL!Y , ManagiDCJ Director - Railways London 'l'ransport Executive 

(London - United Kingdam) 

•The enercn impli cations of the desi gn of moss transit rai lways • 
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En c l o s ure 2 Attachlllent 6 

Propo s a l  rar a new ITA Wo rking Gro up 

" Co s t - Be ne fit s o f  Undergroun d Urban Pub l i c  Tran sport at i on "  

1 .  S i t uat i on : • 

Urban pub l i c  t ran sport at i on nee d s  c on s i derab le improvement a l l 

over t he wor l d . Thi s  i s  t he only way t o  s o lve t he t ra f f i c  

prob lems o r  b i gge r c it i e s . t o  s a v e  e nergy and t o  prot e c t  t he 

urb an env ironment . The mo st e ffe c t ive - but a l s o  t he �ost 

e xpe n s i v e  - s o l ut i o n  is t he c onst ruc t i on and operat ion or 

undergroun d r a i lway s �eavy and / or l i ght rai lway s y s t ems ) .  

Th i s  s o lut ion i s  only app l i c ab l e  i f  c ons i de rab l e  pub l i c  ( federa! � 

s t at e . mun i c ipal ) fun d s  c an be made av ai lable for a l ong pe r i o d . 

Th i s  i s  a de c i s ion o r  po l it i c i an & A s  b a s i s  for a po s it ive appro a c  

t h e  b e ne f i t s o r  t he underground urban t raffic inst a l lat ion s  hav e 

t o  be d em on s t r at e d  - in t he fut ure i n  a muc h  more det a i le d  

manner t han in t h e  past . 

2 .  Cat e gor i e s o f  bene fit s 

The b e ne fi� s o r  inv e stment s i n  l o c al pub l i c  passenger t ran sp cr� 

are ge nera l l y  det e rmine d t oo n arrow l y . b e c ause t hey are i n  mo st 

c a se s c on fined to t he e f fe c t s  on traffic c ondit i on s  only . But 

it is an er�or . t o  a s se s s  t h e  v a l ue or rapid transit sy s t e� s  

me re ly in t erms o f  p a s s e nger load s . The fu l l  impa c t  or t he 

e ffe c t s o f  s u c h  c on s t r u c t ion pr o gramme s mu st be c ons i dered i f  w e  
want an obj e c t ive and c omp le t e  a s s e s sment o f  t he bene f i t s .  The 

fo l l owing c at e gorie s should be ob served ( a lway s c omparing dat a 

b e fore and a ft er inve stment ) :  

a )  Pub l i c  t ransport improvement s 

- reduc e d  t rave l t ime s 

- re duc e d  de lay s  

- i n c re a s e d  pa s s enger loads 

b )  Ind iv idual t ran sport improvement s 

- c hange s in mod a l  s p l i t  

- re d u c e d  c ar movement s in t he urban are a 

- lower rat e s  o r  incre a s e  o f  privat e c ars 
86 
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c )  Improve d s a fe t y  ( l ower a c c i d e nt rat e s ) 

- for p a s s e nger s  i n  t r a ins 

- for pede s t r i an s  

- for r o a d  t ra f f i c  

d )  Re duc e d  environment a l  impact 

- a ir p o l l ut ion from exhaust fume s 

- no i se and v i brat ion leve l s  from i n d iv i d u a� and pub l i c  

t r � f f i c  

- v i s u a l  i nt ru s i on 

e )  Ec onom i c  imp l i c at ions for transport undert akin gs 

- d e v e l opment o f  fare inc ome 

- d � �e l opment of operat ing c o st s  ( po s t - c on s t ru c t i on - c o st s )  

f )  Imp a c t  on urban deve l opme nt 

- re newa l of t h e c it y  

- · more in t e n s ive ( and be t t er ) sur f a c e  land use 

- pre s e rva t ion o f  h i s t or i c a l  bu i l d ings 

- st imu l at i on of private inve s t me nt s a l on g  t he l ine s 

- dev e l opme nt s  o f  l and v a lues 

g)  Ove r a l l  e c onomi c aspe c t s 

- se c ur i n g  o f  j ob s  in c ons t ru c t ion i n d u s t ry 

- s e c uring o r  j ob s  in vehi c l e and supp ly i nd u s t ry 

3 .  Ta s k s  o f  t h e  Work i n g  Group 

The t a s k s  of t he Work i n g  Group shou ld b e : 

- t o  c o l l e c t  dat a from a l l  over t h e  wor l d  c onc erning me t h o d s  

o f  de t e rmin ing bene fit - c a t e gorie s l i s t e d  und e r  2 a b ove 

( an d  pe rhaps ot hers not l i s t e d ) 

t o  try ( a s far as p o s s i b l e ) t o  expre s s  t h e  bene fit s in 

monet ary f i gure s 

- t o  st udy and c ompare qu a l i t at ive fa c t ors inc l u d i n g  t he 

� o -not h i n g "  opt ion . 

- t o  c ompare average c o st s w i t h  ave rage ( mone t ari z e d ) bene f i t s 

- perh a p s :  t o  d e v e l op and / or re c omme nd s t a n d a r d i : e d  and 

s imp l i f i e d  me t h o d s  for a c omprehen s iv e  c o st - b e ne f i t - an a l y s i s  

in urban und e r groun d t r a n s p ort at i on . 
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4 .  Ac knowl edgement : 

Thes e  tasks  are very much d ifferent rrom t hose or t he 
ITA-Working-Group "Sub surrac e Planning" , so t hat bot h 
c an work in parallel without interference .  The s et t ing 
up or t he new Working Group is c oordinated wit h  the 
animate ur or  t he WG " Sub surrac e Planning" .  

88 

Copyright © National Academy of Sciences. All rights reserved.

Report for 1981 and 1982
http://www.nap.edu/catalog.php?record_id=19506

http://www.nap.edu/catalog.php?record_id=19506


Copyright © National Academy of Sciences. All rights reserved.

Report for 1981 and 1982
http://www.nap.edu/catalog.php?record_id=19506

http://www.nap.edu/catalog.php?record_id=19506


Copyright © National Academy of Sciences. All rights reserved.

Report for 1981 and 1982
http://www.nap.edu/catalog.php?record_id=19506

http://www.nap.edu/catalog.php?record_id=19506


Copyright © National Academy of Sciences. All rights reserved.

Report for 1981 and 1982
http://www.nap.edu/catalog.php?record_id=19506

http://www.nap.edu/catalog.php?record_id=19506


Copyright © National Academy of Sciences. All rights reserved.

Report for 1981 and 1982
http://www.nap.edu/catalog.php?record_id=19506

http://www.nap.edu/catalog.php?record_id=19506

	Front Matter
	'INTRODUCTION'
	'ACTIVITIES OF THE COMMITTEE'
	'ACTIVITIES OF THE SUBCOMMITTEES'
	'WORKSHOP ON TECHNOLOGY FOR THE DESIGN AND CONSTRUCTION OF DEEP UNDERGROUND DEFENSE FACILITIES'
	'REPRESENTATION OF THE UNITED STATES IN THE ACTIVITIES OF THE INTERNATIONAL TUNNELING ASSOCIATION (ITA)'
	'PUBLICATIONS'
	'APPENDIXES'
	'APPENDIX A: Membership 1981-1982'
	'APPENDIX B: Record of the Annual Meeting, 1981'
	'APPENDIX C: Record of the Annual Meeting, 1982'
	'APPENDIX D: Participants, Workshop on Deep Underground Defense Facilities'
	'APPENDIX E: Report of the ITA Annual Meeting, 1981'
	'APPENDIX F: Report of the ITA Annual Meeting, 1982 '

