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OECD arrangerte i juni idr en tunnelkonferanse i Washington,
som ved sitt siktepunkt skiller seg noe ut fra vire vanlige
fjellsprengningskonferanser og som det derfor er grunn til

& dvele 1litt ved.

OECD stdr for Organisation for Economic Cooperation and
Development. Organisasjonen ser det som en av sine hoved-
oppgaver & formidle know-how og fremme utviklingen innen
sine 22 medlemsland. OECD har hovedkontor i Paris og
arbeider i stor utstrekning gjennom komitéer og konferan-

ser.

Bakgrunnen for arets "Advisory Conference on Tunnelling"
ligger i problemene ved den tiltagende urbaniserings-
prosess som gjgr seg gjeldende over hele verden. Folk
flytter mer og mer sammen i byer som raskt blir overbe-
folket med alle de sivilisasjonens baksider som dette
medfgrer, trangboddhet forurensninger av alle slag,

forsynings- og kommunikasjonsproblemer med mer.

Den tanke som 13 bak konferanseopplegget, var at mange av
disse problemer kan mestres bedre hvis undergrunnen tas

i bruk i langt stgrre utstrekning enn tilfellet har vart
hittil. Det er derfor ngdvendig at planleggere og poli-
tikere, decision-makers av alle slag, far en bedre innsikt
i hvor tunnelteknikken stdr idag. Hvilke muligheter er
det for & g& under bakken og hva koster det. Og videre,
kan denne tunnelteknikk ytterligere forbedres, og nvor

bgr s& forskningen sette inn sine krefter.

-]

Alt dette skulle konferansen prgve & gi et svar pa, for

det fgrste gi stoff til en slags informativ PR-virksomhet
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vis & vis planleggere og politikere for gket bruk av
undergrunnen, og for det annet formidle en utveksling av
know-how om ndvarende teknikk og pagdende forskning og
forsgke & peke p& felter for videre forskning og utvik-
ling.

Ved kartleggingen av néverende teknikk ble vekten primart
lagt pad en vurdering av mangler og utviklingsmuligheter
vedrgrende denne teknikk og ikke pé& en detaljert metode-
beskrivelse. Det ble videre spurt om pdgdende forskning,

og om planer for tunnelbygging de neste 10 dr. "Tunnelling"”
etter konferansens definisjon, omfattet alle slags tunnel-
ler og rom under overflaten, og rapportene behandler de

fire typer

Hard rock,
Soft,
Cut and cover og

Immersed tunnels

hver for seg.

Rapportene viser at Horge utvilsomt md rangeres blant de
fremste ndr det gjelder tunnelteknikk i fjell pa grunn av
vér omfattende vannkraftutbygging.

Det er interessant & se at det bare er 4 land som har
sprengt flere tunnelmetre i fjell enn Norge i lgpet av de
siste 10 &r (Frankrike., Tyskland, Japan og USA), og situa-
sjonen ventes ikke & ville forandre seg nevneverdig de
kommende 10 &r. Regner vi pr. hode, slar vi omtrent 10
ganger sd mange tunnelmeter i fjell pr. dr som noe annet
land. Ser vi derimot p& jordtunneler, overdekkede eller

neddykkede tunneler, stdr vi meget svakt.

Om var tunnelteknikk ligger bra an, har vi imidlertid ennd
ikke for alvor vaknet opp for verdien av & ta i bruk tun-
neler og bergrom i langt stgrre utstrekning enn vi gjgr 1
vare byer og tettbebyggelser. Det er synd hvis vi fgrst
skal fylle opp hele overflaten, utslette all opprinnelig
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natur med veier og hus, fgr vdre planleggere begynner a

tenke tredimensjonalt.

P4 dette felt henvender konferansen seg med sine anbefa-
linger til alle dem som p& noen mate har et ord med i laget
ndr det gjelder utviklingen av vdrt samfunn. Og der er vi

vel forgvrig medansvarlige noen og enhver.

Washington-konferansens anbefalinger, som forgvrig vil bli
vedlagt det skrevne referat, nevner ¢gnsket om etableringen
av et senter for samling og formidling av kunnskap om tun-
nelteknikk, om pa&gdende og planlagte tunnelarbeider, om
forskning etc. Med den dominerende plass tunneler i fjell
har i vdrt land, er Kontor for Fjellsprengningsteknikk
allerede et slikt senter og vil kunne virke som interna-
sjonalt kontaktorgan, selvom felter som jord og cut-and-
cover tunneler hgrer naturlig hjemme i NGI og tilfulle ma
tas hdnd om av dette institutt.

Aktivitet og omfang innenfor dette siste felt av tunnel-
bygging har imidlertid hittil vart minimal hos oss, likesa
utfgrelse og planer vedrgrende neddykkede tunneler av et
eller annet slag. DNar det gjelder var fjellsprengnings-
teknikk, mener jeg forgvrig at det, Konfor for Fjellspreng-
ningsteknikk og alle Fjellsprengningskonferansene til
tross, med utbytte md& kunne settes pd stgrre krefter pa

selve dokumentasjonsomrddet, noe KfF m& vurdere ngyere.

De nevnte anbefalinger avsluttes med en opplisting av ca.
50 aktuelle forskningsoppgaver for en videre utvikling av
tunnelteknikken. De spenner over alle stadier fra for-
undersdkelser og planlegging til metoder og midler ved
selve utfgrelsen av tunneler. Jeg forutsetter at vare
forskningsinstitutter vil studere og vurdere denne liste
med stor interesse. Den kartlegging av pagaende forsk-
ning som ble foretatt f¢r konferansen, viste at bergmeka-
niske forskningsoppgaver var sterkt i skuddet overalt,
tiltross for at undersgkelsene ogsa viste at betydningen

av andre forskningsoppgaver og -felter ble vurdert like

hgyt eller hgyere.
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Interessen for bergmekanisk forskning har ogsd tiltatt
ganske betraktelig her i vadrt land i de senere &, Vi
har fatt en egen gruppe og en egen bergmekanisk del av
konferanseprogrammet. 0Og det er lett & forstd. Vare
tommeregler og mangel pd eksakt viten ndr vi mgter darlig
fjell eller skal planlegge bergrom Og ngdvendige dimen-
sjoner pad utstgpninger stdr lite i stil med var avanserte

tekniske viten pd andre felter.

Vi har idag i hvert fall 4% sentra for bergmekanisk forsk-
ningsinteresse i vdrt land. De har alle sine spesiali-
teter og har alle plassert seg 1 det praktiske 1liv med
sine tjenester, det gjelder Institutt for Gruvedrift med
eget bergmekanisk laboratorium og professor Selmer-Olsens
seksjon innen Geologisk Institutt ved NTH og de to NTNF
institutter, Kontor for Fjellsprengningsteknikk og NGI.

Det kan synes ungdvendig og bortkastet at to NTNF insti-
tutter tar opp det samme forskningsfelt. Et eget utvalg
innenfor NTNF har imidlertid vurdert en grenseoppgang
mellom de to institutter og har konkludert med at berg-
mekanikken synes & ha naturlig tilknytning til begge in-
stitutter. For KfF er bergmekanikken en del av problemene
omkring det praktiske arbeid i fjell, mens NGI ¢gnsker a
prg¢ve sine betraktningsmetoder og forskningsmetodikk fra

de lgse jordarter pa fjell.

N&r begge institutter derfor kommer +il & arbeide med berg-
mekaniske forskningsoppgaver, er derfor en koordinering og
et samarbeid en absolutt ngdvendighet. De to institutters
forskjellige kompetanse burde ogsa tilsi at de skulle

kunne utfylle hverandre p& en konstruktiv mdte.

Det er et pitrengende behov for forskning pd dette felt.
Med det begrensede miljg og kanskje ennd mer begrensede
ressurser vi rar over, vil jeg avslutte med & uttale et
sterkt hdp om at de 4 institutter p& NTINF og NTH vil
finne hverandre i et positivt og fruktbringende samarbeid

til glede for oss alle.




ORGANISATION FOR ECONOMIC
CO-OPERATION AND DEVELOPMENT

ADVISORY CONFERENCE ON TUNNELLING

Washington, D.C. June 22-26, 1970

RECOMMENDATIONS

The recommendations presented below were adopted at the OECD
Advisory Conference on Tunnelling in which the following 20 countries
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The world demand for tunnelling ¥, already considerable, is expected
to grow at an increasing rale. {ccording to the survey conducted in
preparation for the Conference, during the decade 1960-69 not less than
13.000 km of tunnels were constructed in QOFECD countries { 130,000 km, if
mining tunnels are included), with an excavated volume amounting to not
less than 300 million cubic meters (4,000 million cubic meters, mining
tunnels included). As of the date of the Conference, the annual cost of
tunnelling in these countries was evaluated at 1,000 million (% 3,000
million, ineluding mining). During the decade 1970-79 it is expected
that the demand for tunnelling will at least double compared to the pre-

vious decade.

“ -f‘ur.'.‘!f."'frf'l'ilé: » as used in this ( onference refers lo the construction
any method of a covered cavity of predesigned geomelry u hose final locution

and use are under the surface and whose cross-sectional area is grealer than

P "'rji, melres,







.'.H.'r-'lf 1t

wlitid




need of technie srovement. arranged = without any

r : : . . y e
of priority = under the following headings :

/ Geology and hvdrol

. =

9. Rock and soil mechanics

1 Lxcavation process

:'r, 1-,'{"-”'.‘1'--3-".\ L "-"'._'

i . 7 - R

Ground support and tunnel lining
y ! " I T i

H. ! nuvtronmental ontral and safely

ad

individual o




1. NEED FOR A FOCAL AGENCY IN EACH COUNTRY

The first step toward advancing the state of the art and creating a
climate conducive to more widespread use of underground construction
would be the establishment or designation in each country of an
organizational entity to serve as the focal point for tunnelling activity
within the country. This organization or agency would undoubtedly take
a different form in different countries. In some. the organization might
be small, with the primary function of coordinating the activities of
other working groups and insuring that some working group is respon-
sible for performing each of the essential activities, In other countries,
the focal agency may be a much larger group which actually performs
many of the essential tasks.

Recommendation |

It is recommended therefore that each country should designate an
agency of the national leve! with responsibility for the coordination of
the assessment of tunnelling activity and, where appropriate, for the
stimulation of improvements in tunnelling technology. At @ minimum
such an agency should undertake, or cause to be undertaken, the follow-
ing activities :

i) Collection and dissemination of technical information reloted to
tunnelling, including current research, development ond innovative
activities, as well as data on cost and performance of tunnelling
components and systems,

ii) Continuing assessment of the state of the art of the tunnelling
system to identify technical needs which might be met through
research and development, to ascertain the overall level and
structure of research and development, to review periodically the
extent to which it is appropriaie to the future demand for different
types of tunnelling, and %o <timulate cross-fertilization of advanc-
ed technology developed for other purposes.

iii) Periodical statistical demand forecasting and collection of demand
data regarding the amount of subsurface construction planned
for the future for il uses, classified by ground conditions, size,
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use and iype of structure, and divided into two categories, romely:

a) short-range demond (say 5 years) resulting from conventional
uses, current technology and current sponsor preferences;

b) medium-range demand (say 10 years), including unconventional
uses, new technology and potential changes in vser pottems.

iv) Systematic compilation of geological data for geographical orecs
5 i fgs L 4 7 i
in which tunnelling activity is expected, porticulorly in.areas of
anticipated urban growth,

v) Review of existing lega! requirements ond traditional standards

as to their effectiveness for obtoining the meximum benefit from

tunnelling for the community at lorye,

vi) Study of contracting practices in relation to the present state of
the art of tunnelling, inciuding the consideration of how the risks
are shared among the respective porties to the Contract and how
to encourage the use of improved techniques.

vii) Action necessary fo improve the undersianding on the part of
planners, officials and the general public of the benefits to be

obtained from increased ond planned use of the subsurfoce.
viii) Review of the adequacy of education and training of engineers in
the field of tunnelling.

ix) Participation in international activities concerned with the appli-

cotions, planning and practice of tunnelling.

2. PLAMNING THE USE OF THE SUBSURFACE

The subsurface of a city or other centie of pnpu‘-.utiﬁn has great
value and it is highly desirable, therefore, that its use should be de-
termined by long-range, positive, comprehensive plamning. As a slarting
point, a single agency in cach such locality should be charged with the
duty of maintaining detailed records of the position and purpose of all
existing underground facilities and structure, Future planning of the
use of the subsurface should be coordinated with a view to establishing
. priorities between conflicting requirements, and Lo promoting multi-
| purpose underground structures and services, all with a regard to the

future as well as to the present needs.

Recommendation 2

It is desirable that in ever densely popuiated urban orea, © single
Y Y Pop ' g

‘ agency should be equired to maintain detailed records of the present
vse of the subsurface and that o master plan for coordinated underground
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i} Studies of the psychological and other social impacts o greater
use of the subsurface, including unconventional applications such
as underground faciories,

i) ne differential effects on the urban environment, in-

: S
ecology, of greatly increased use of the subsurface,
and after construction, e.g., changing water table,
disposal of excovated material, susceptibiiity to

ges fo urbon lite, etc,
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iv] Cemparison of the costs of all aolternatives of surface, cut.g

cover construction and underground tunnelling, taking into account

all costs including social consequences.

4., EMCOURAGEME OF TECHNOLOGICAL ADVANCE
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It mav be noted that.in the presentation of the Of D Demand Report
on Tunnelling. with the exception of the mining sector, tunnelline pro-
jects arce very largely constructed by ;uui lic funds lor i:'.ii,--le OW N ~'1.!"i~
or use. e.¢.. waler supplv. sewers. or transportation. It is nyaly
that the investment ol [-1-?' e funds o rescarch -l]]fi den elopment i
tunnelline should resull in cosl savings to lundine authority,

Recommendation 4

I+ is recommended, therefore, that each country should, as soon as
practicable, take action to promote a more rapid, effective and widespread
development and use of technical advances in the field of tunnelling.
The basic elements of such actien should include:

i} Comprehensive programmes of observation of ground loads, ground-
water ond seismic behaviour, stresses ond movements associated
with tunnels, including long-term studies of completed tunnels, for

comparison with predictions,
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v) Considering the wider adoption of standard controct procedure.

vi) Arranging periodic international conferences at intervals to review
the applications and technology of tunneiling and the progress
achieved in the implementation of the foregoing recommendations.
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Appendix

RESEARCH REQUIREMENTS'

Despite a not unexpected lack of agreement in detail, there is agree-
ment in principle on the need for improvement in every aspect of tunnel-
ling, the need being urgent in certain respects. Ahead of the proposed
studies mentioned in Recommendations 1 and 3, it has therefore been
thought useful to set out below the areas in which the present pace of
advance is considered unsatisfactory, and where the need for improve-
ment is most widely felt.

Obviously, the priorities for any individual country will largely
depend upon that country's specific tunnelling programme and needs.
Furthermore, the measures necessary to initiate and undertake an R & D
programme will vary among countries, depending on the tyvpe of work and
the laws, customs and institutions that bear on government-industry
relations. As the community will derive, directly or indirectly, a high
degree of benefit from the anticipated improvements, methods of financ=
ing research and development may take the form of :

~ direct government support, applied in such a way as to avoid a
reduction in private initiative for innovation and development ;

— stimulation of private investment in research and development
either by tax relief or by appropriate cost sharing: or

~ encouragement of cost saving innovations through schemes for
sharing benefits gained in tunnel works.
The principal areas in which research is considered to be a matter

of priority are listed briefly below,

1. Geology ond Hydrology
1.1 Development of geophysical methods for exploring the ground from
the surface and ahead of a tunnel face,

1.2 Development of techniques for obtaining more and better information
from boreholes drilled in soil or rock by geophysical methods.
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