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VAN DE REDAKTIE
Voor u ligt het winternummer van de IngeoKríng Nieuwsbrief. In dit nummer aandacht
voor de rol die Ingenieursgeologie speelt of kan spelen in milieuvraagstukken. Wij hopen

dat dit artikel een aanzet kan zijn voor meer artikelen over dit zeer actuele onderwerp.

Verder aandacht voor de ontwikkeling van ondergrondse ruimten en de NOVA TERRA
foundation. Ook in dit nummer maar liefst drie verslagen over verschillende

Ingenieursgeologische excursies.

Tot slot een lijvig artikel over de methyleen-blauw test van de heer Verhoef en een

uitgebreide symposiumagenda.

Binnenkort viert de IngeoKríng haar derde lustrum. Uiteraard willen wij hier niet aan
voorbijgaan. Het volgende nummer van de Nieuwsbrief zal dan ook in het teken staan
van dit lustrum. Wij wensen u veel leesplezier en houden ons zoals altijd ten zeerste
aanbevolen voor interessante artikelen en eventuele op- of aanmerkingen.

de redaktíe:

drs. Peter N.W. Verhoef
Anton J. Brouwer

Melinda van de Bosch

Siefko Slob

Correspondentie adres.'
Redaktíe Nieuwsbrief IngeoKríng

sectie Ingenieursgeologie
faculteit der Mijnbouwkunde en Petroleumwinning

postbus 5028

2600 GA Delft
tel: 015—784751
fax: 015-784891
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Ingenieursgeologie en milieu

filters, monstername, toepassing van veld- of in

situ metingen, technisch inzicht met betrekking tot
ligging

van

ondergrondse

infrastructuur

in

veelal

het

verontreinigde

grondwater

wordt

opgepompt en gezuiverd. De verontreinigde grond

wordt vervoerd naar een lokatie waar deze

kan

worden.

Bij

deze

relatief

combinatie met inzicht in de te verwachten
bodemopbouw en grondwatersituatie van belang
om de vraagstelling zo goed mogelijk op te lossen.

gereinigd

Nadat vast is te komen staan dat zich
daadwerkelijk een milieuschade in de zin van
bodemverontreiniging op het terrein voordoet, zal
verder onderzoek moeten Worden gedaan om de
totale verspreiding in horizontale en verticale zin

leidingen, weglichamen, zettingsproblemen omdat
men droog wil ontgraven en dergelijke.

vast te stellen. Ook hierbij is uiteraard een kennis
van geologie, hydrologie en bodemonderzoekstechnieken van essentieel belang. Zodra de
totale verspreiding goed is uigekarteerd, kan men
zich een oordeel vormen over de ernst van de
situatie. Dit oordeel is ook vandaag de dag nog

een onderwerp van grote discussie, hoewel
hiervoor in Nederland in tegenstelling tot andere
landen zeer starre richtlijnen zijn gegeven (de zgn.

eenvoudige en weinig elegante methode treden

overigens nog vaak aanzienlijke complicaties op,
zoals ontgraven onder gebouwen, kabels en

Mooiere, maar technisch veel moeilijkere
oplossingen zijn de in situ saneringstechnieken. In
veel gevallen zijn deze nog in een experimenteel
stadium en is het moeilijk vooraf te voorspellen
wat het rendement en dus de kosten zullen zijn.
Bij de in situ saneringen speelt nog sterker het

belang van een goed inzicht in de heterogene
opbouw van de ondergrond. Het spreekt daarom
voor zich dat ook hier een interessant werkterrein
voor de Ingenieursgeologie is weggelegd.

A, B en C-waarden). De hierop gebaseerde
oordeelsvorming, de zgn. risico~evaluatie, is een
deel van het probleemveld waar geen enkel
vakgebied voldoende dekking biedt tot een

Slot

situatie, technisch haalbare saneringsmethoden,

milieukundig onderzoek is inmens. Bovendien is

eenduidige oplossing te komen. Hier zijn kennis
van zaken als de oorspronkelijke geologische

normen en richtlijnen, praktijk ervaring en onderhandelingsvaardigheidbelangrijkeingredientenom
tot een goed resultaat te komen.

Bij bovengenoemde werkzaamheden is de
Ingenieursgeoloog met name bezig met
grond(water)onderzoek en de interpretatie en
presentatie daarvan. Een mogelijk nog
interessanter deel is de fase waarin oplossingen
moeten worden gezocht om een verontreinigingssituatie op te heffen of onschadelijk te
maken.

Saneringen

Vele alternatieven zijn denkbaar wanneer het gaat
om opheffen of onschadelijk maken van
verontreinigingen. Een eerste vereiste is een goed
inzicht in de ondergrondse verontreinigingssituatie

op basis van boorgegevens en kennis van de
civiele technische (on)mogelijkheden. Een gemis
van een van beide is helaas nog steeds een
belangrijke reden waarom saneringsprojecten zo
vaak uit de hand lopen.
In het merendeel van de gevallen wordt (nog)

gekozen voor ontgraving van de verontreinigde
grond en vervanging door schone grond, waarna

Hierboven is in vogelvlucht aangegeven waar
raakvlakken liggen tussen de Ingenieursgeologie

en de bodemverontreinigingsproblematiek. De

markt, en daarmee de werkgelegenheid, voor

op het brede terrein van milieuvraagstukken nog

veel meer denkbaar dan alleen bodemverontreiniging. Dit geldt niet alleen voor

Nederland, maar ook voor alle westerse,
voormalige oostblok en derde Wereldlanden. Het

idee dat de milieuproblematiek van voorbij
gaande aard is, is inmiddels al lang achterhaald.
De Ingenieursgeologie heeft goede mogelijkheden
hierop in te spelen.
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underground space development

stone mines of Valkenburg.

the material to be excavated. Hence the excava-

The principal argument for underground

space is that we have to a great extend starved the
surface for space. The alternative is further urban
Sprawl or more sick buildings pointing towards the

tion should be adapted to quarry or mining
methods to ensure all the material can be used
industrially: clay, sands, gravels and peats always
have a market. In this way the geology could

sky and making open areas at street level

influence the shape and size of the space and also
the logistics of excavation. To use this

argue this aspect? We are closer to understanding
nature than the engineer and we should make him

better word, requires thorough investigation by
the engineering geologist who not only communi—
cates subsurface information to disparate
engineering disciplines such as architects, mining
engineers and civil engineers but also to offer a

increasingly unpleasant to occupy.
But do we need engineering geologists to

more aware of his increasing disregard for

harnessing the forces of nature for benefiting

mankind. Today the maxim is abusing the forces
of nature for the beneﬁt of mankind’s
overindulgence in fleeting
materialistic experiences.

and

superficial

Environmental aspects of underground space
Before we start abusing the underground

as we do the surface we must understand the
underground. We must create spaces which blend
harmoniously with the underground geology. A

whole environment exists which can be irreparably

disturbed: aquifers polluted or drained, aquicludes

pierced, surface subsidence and flooding. The
environment can be hostile: poisonous or radio—
active gasses can accumulate, groundwater can
corrode and previous workings can seldom be
ruled out. An understanding of the processes

underground should influence the design of
underground spaces rather then underground

spaces be influenced by an architect’s monumental
desires.
When we create spaces underground two

possible objectives are at work: creating a space
we require for some form of occupation (usually
for storage, power plant, conveyance, or defence
shelter) or for the extraction of material for use
in industry.

Today one increasingly talks

about

designing the myriad of industrial products not
only to serve its function but also to consider its
"after-life", how it can be efficiently disposed of

once its function has ceased such as case of
dismantling for recycling.
This approach should also be used in

underground space development. If we create
spaces underground as primary object to extract

minerals, then we should consider possible
occupational use of such a space once it is
created. Such consideration may require that an
ore body may be either under or over extracted.

It may also be that extraction is financially

feasible as the space once created will continue to
act as a source of income. Conversely creating a
space for occupation should consider exploiting

"conservationist-friendly" approach, for want of a

communications bridge between the different
engineering disciplines.
The second more traditional role of
to
respect
with
geologists
engineering

underground spaces is to determine the effects of

an excavation on its environment; the stability of
an excavation, potential for subsidence due to

collapse of existing spaces or due to ground water
lowering, inflow of groundwater into an
excavation. Unlike surface structures engineering

geologists are also much more concerned with
reinforcement of excavations too weak to support
themselves as the surrounding mass forms part of
the structure of an excavation. This aspect
requires a sound understanding of hydrogeological, geotechnical and geo-mechanical

processes which is essentially the interaction
between the walls, roof and floor of a space and
the

mass

of material

radiating

from

these

boundaries. Creating a space influences the stress
field. The reorientation of the stress field is such
that these stresses will possibly exceed the
material strength causing excessive displacements
which are regarded as failure. The shape of the
space boundaries (ﬂoor, walls and roof) inﬂuence
the re—distribution. Hence concentration can be
avoided by adopting rounded shapes or
concentrations can be used to aid excavation to a
shape which becomes relatively stable.

Carboniferous cinema
Once a year the TU Delft first year
students from the Faculty of Mining & Petroleum

visit a quarry site in the Meuse/Maas valley
eastern flank 3 km north of Dinant: the St. Anne
quarry in the lower Carboniferous calcareous
mudstones. It is a favourite with the petroleum
geologists as they claim it to be a possible source

rock. If the rock is freshly broken a typically

organic odour somewhere between oil and sulphur
can be smelled. The rock has been quarried for
ornamental window sills (which can be admired at
the faculty building in Delft). The bedding dips
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COMPUTERRA
KIVI: Personal Computergebruik door Ingenieurs
Aardwetenschappelijke Computer Gebruikers Groep
flste aankondiging
SYMPOSIUM MIDDAG — 28 APRIL 1992

GIS - GEOSTATISTIEK - PATTERN RECOGNITION
Interpretatie van geologische en geotechnische data en de daarbij voorkomende
problemen zullen centraal staan op deze middag. Verwerking van data in Geologic
Information Systems en mogelijkheden van pattern recognition zullen door de
verschillende sprekers worden behandeld zowel theoretisch als aan de hand van praktijk

voorbeelden.

sprekers op deze middag zullen zijn:
Dr.Ir. S. Spierenburg

-

Delft Geotechnics

Prof. Andrea Fabbri

-

ITC, Int. Inst. for Aerospace Survey and Earth
Sciences

Ir. Pieter Swart

-

Koninklijke Boskalis Westminster

4de spreker

-

nader aan te kondigen

De middag wordt gehouden in het gebouw van Delft Geotechnics, Stieltjesweg, Delft op
28 april 1992, 14:00 uur. De kosten zullen F 15.- bedragen.
Deelname

aan

deze

middag

gaarne

opgeven

doormiddel

van

onderstaande

antwoordcoupon of telefonisch bij: Robert Hack, Secretaris Computerra, ITC, Int.Inst.for

Aerospace Survey and Earth Sciences, Kanaalweg 3, 2628 EB Delft, tel. 015 569226.
-------_-___----__-__-~~_.-_-_------____--_-__-_-______-_-_---------_--------_--____-______----------_----_------_

Antwoordcoupon
Ik wil GIS - GEOSTATISTIEK - PATTERN RECOGNITION bijwonen.
Naam: .........................................................................................................

Adres: .................................. Postcode: .......... Plaats: ........................................

Sturen aan: Robert Hack, Secretaris Computerra, ITC, Int.Inst. for Aerospace Survey and
Earth Sciences, Kanaalweg 3, 2628 EB Delft.
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NOVA TER RA Foundation

some

especially

noisy

activities which

had

previously been designated to industrial areas
could revert back to urban housing areas near the

homes of employees.

Underground space through the years

Underground space is as old as mankind. The

oldest civilizations often used the underground for
residential purposes. Some of the merits of

ancient underground architecture are very relevant
to twentieth century aspirations: to be less

dependent on energy sources and technology so as
to have a closer bond with nature. Examples of

modern applications of underground space often
are found in western countries such as Japan and
USA. It is, however, in developing countries that
traditional ways of living could show our western

culture how to successfully live underground
before it is too late. Large scale applications of
traditional underground space are found in the
northern provinces of the People’s Republic of
China (Shansi, Shensi, Kansu and Henan).

The centre, known as the Underground Space
Center, has had an enormous inﬂuence in the

explosive growth in the USA in underground

space development ensuring yet another HG.

Wells prophesy may become reality. In his film
back in 1935 the following was said:

”The Everytowu of the year 2054 will be dug
into hills, it will not be a skyscraper city, the old
familiar hill contour is in the background and quite
recognisable, but the old town itself under the open
sky has disappeared and given place to a few
terraces and external structures, grass slopes and
formal trees. It is very tranquil and beautiful, the
apotheosis of Even-'town ”.

The cold war and atom—bomb anxieties of the
1950s looked to underground space as a solution
for personal safety against a nuclear attack. At the
1964 World Fair in New York a totally radio—

active free underground house was exhibited, of

which a number were sold. However it remained

until the 1970s before underground space was
regarded as an important possibility of building.

The principal reason was not fear of nuclear

10,000,000 underground space houses in China

attack but to reduce energy costs and conserve the
natural landscape.

on underground space in Beijing and Shanghai
respectively. These conferences were followed by

combines geology, passive solar energy technology
and civil engineering. Recent research investigated
energy performance of underground space

In November 1985 and in September 1988
the Nova Terra Foundation attended conferences

excursions into the hinterland of China where ten

million houses of the semi-buried are located and

give shelter to forty million people. The semi-

buried house, known locally as Yao—Dong, is an

ancient and, yet, contemporary Chinese building
form. The building form conserves agriculture
land. The sunken courtyards, besides allowing
daylight to penetrate, are used for storage, as

The present knowledge on underground space

buildings. Results have shown that such spaces

have many advantages over above-ground
buildings. The research, furthermore, is used to
increase understanding of energy conservation in
conventional buildings. The largest growth rate in
American underground space development has
moved from
residential buildings
to

farm animals enclosures and for fruit trees. These

commercial/industrial buildings as a result of
energy conservation. Other factors also influence

which fluctuate from -300C in the winter to +35°C

demands the advantages offered by underground
space: low vibrations, sealed environments, and

homes are ideally suited to moderating the
outside temperature extremes of central China

in the summer. Inside temperatures remain close

to 16°C all year round! Such an airconditioned
house is simply constructed by excavating with a
spade a square atrium into the ground. From
there one tunnels chambers laterally into the

exposed walls of the atrium. The size of the Yao—
Dong, which may vary somewhat in size and

shape, is often 6 metre deep and 8 to 10 metre
square. The various chambers are 5.5 metre wide
and 8 to 10 metre deep. The application of the

this trend as modern high technology industry

constant temperatures.

The many tens of thousands of underground
space buildings resulting from the construction
boom of the 1980s have emanated to a large
degree from the activities of the Underground
Space Center. Examples are found all over the
USA. The effect of these activities are a great
stimulant for the policies of the Nova Terra
Foundation.

Yao-Dong in the Netherlands Will present
problems in the West and in the North of the
country as a result of the high water tables. In the

Applications of underground space in the
Netherlands

the country this type of housing, which would
resemble Spanish patio—bungalows, could be
realised.

space building tradition exists in the Netherlands
. The tradition is found, almost exclusively, in the
south of the province of Limburg. Though
underground activities can be traced to the
Neolithic age (4000 year BP), actual underground
living is represented by underground houses in
limestone which were still inhabited up to about
forty years ago. For the remainder of the country
examples can be found of earth—covered

eastern, southern and central (Veluwe) parts of

Underground space in the United States of

America

The national centre for underground space of
the USA is housed underground in Minneapolis.

Historically a relatively small underground
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NOVA TERRA Foundation

factories, libraries and concert halls. Even offices

and housing can be realised underground on the
condition that daylight can penetrate and views

underground

space

use.

Subsequently

the

knowledge is disseminated to a wider public to

meters across a street. Such "open spaces“ can be
realised as easily underground as open shafts as

encourage the development of underground space
in the Netherlands. Information acquisition
focuses on subjects such as energy conservation,
space conservation, construction methods, design,
noise abatement, water-tightness, construction and

reinstate the adjoining historical town hall and

examined and assimilated knowledge is then
disseminated by lectures, conferences, publications
and audio-visual presentations to make known to

are possible. Often window views in town centres

extend no further then across an atrium or a few

modern high-rise seem to create above ground.
Extensions to old historical buildings usually
degrade the buildings’ original architectural merit.
The modern municipal legislative auditorium, The
Hague, is now intended for demolition so as to
create extra open green space. Had the
auditorium been situated underground this
problem and extra expense would not have

occurred. The error has been repeated in the
nearby recently completed Dutch Parliament’s 2nd

Chamber auditorium. The auditorium could have
been better situated underground, its modernity
and scale overwhelming the historical traditional
parliament buildings. Increasingly open “green

exploitation costs,
psychological
effects,
architectural aspects and town planning
considerations of underground space. The

a broad a public as possible.

ICUSESS ’92 Conference
Underground Space Centre

&

European

The Nova Terra Foundation, after seven and
a half years existence, is now organising the 5th

International Conference on Underground Space

and Earth Sheltered Structures ICUSESS ’92
appropriately being hosted by the University of

oasis" such as gardens, parks and squares in city
centres are sacrificed for short term financial
accounting. This does very little to improve our
environment. Making more use of space
underneath parks and squares and beneath old
buildings which could be extended laterally
underneath pavements and roads is an obvious

Technology, Delft. ICUSESS ’92 is one of the

achieve these demands. Residential underground
space, especially as earth covered and partially

Terra Foundation is to set up a European

solution without compromising modern demands
for space and sacrificing our environment to
buried buildings would create space for more
peaceful, almost rural environment and conserve

energy.

Underground space in all areas of the
Netherlands is possible
Underground space for different purposes

events commemorating an anniversary twenty
times older then Nova Terra, the 150th
anniversary of the founding of the university. The

conference is from 2nd to 7th August, 1992.

1992 is supposed to be also the year the
European Community countries allow unhindered
travel across their borders.
In the spirit of

European cooperation the intention of the Nova

Underground Space Centre on the lines of the

centres in Minneapolis, in Shanghai, in Tokyo and
in Sydney.
The centre should increase awareness of

underground space possibilities as an information

centre, an exhibition centre and centre for
encouraging research and development. This

is possible
Underground space has perspectives with

signifies an important impetus for the
development of underground space
in the

The NOVA TERRA Foundation

Committee of Recommendation

a creative challenge.

The name is based on the acronym in Dutch
Nationaal Olzdelzock- cent/11m Vernieuwend
Aardgebruik meaning National Research Centre
for Innovative Use of the Ground. Fortuitously

the Latin word Nova appears embedded in the
English translation. The Foundation originated

from research on underground space in January
1985 at the University of Technology, Delft.
Initially little was known in the Netherlands on

underground space so that the research first
concentrated in collecting information. The
investigation looked at both historical and modern
applications of underground space which resulted
in assimilating a large amount of information and
contacts with institutions and people involved with
underground space outside the Netherlands.
The objective of the Nova Terra Foundation
is the collection and examination of information
which provide knowledge on a wide spectrum on

II. van Dijk

l)1'.lr. W'J. Ockels

Prof. SJ. Doorman

Prof. WIG. Quisl

Prof. Dr. Ali. van Eyck

Drs. I“. Swartlouw

Bill. llaitink

Prof. lr. B.P.'I‘h. Veltman

J..I.M. llenneman

Mr. lil I. de Wilde

Drs. If. Kroes

Dr. ll..l_ Witteveen

NOVA TERRA Board
Prof. Ir. II.I’.S. van Lohuizcn

RM. Maurenbrccher. MSC MICE Cling
ir. E. J. von Meyenfeidt
ir. ll. van der Most
ir. l-I..I.B.Z.. Trimbos
.......................................................................

Address
Technische Universiteit Delft
Faculteit dcr Civiele 'l'echnick

Vakgroep Utiliteitsbouw
Postbus 5048

2600 GA Delft
Telefoon (015) 782844/783958
Tclcfax (015) 786993
Office address Stevinweg I. 2628 CN Delft

INGENIEURS GEOLOGlSCH CONGRES
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Keynote Speakers

Keynote speakers will present critical reviews within the main subjects.

lr. J.W. Bosch

Amsterdam: building an underground public transport interchange

Drs. A.P. Buur

Building underground: not only an economical problem

T.H. Douglas, FICE CEng

Underground space construction-problems, limitations and opportunities

Prof. S. ltoh

General overview on planning

Drs. F.C. Stam

The underground: an option for environmental policy

Prof. Dr. R. Sterling

General overview on design and use: safety and psychological aspects of underground space

Ir. A.W.G. Thijsse

To dig or not to dig; chances and possibilities for underground building in the Netherlands

Papers
Selected authors will present their papers, and in addition all authors have the opportunity to present posters.

Proceedings

All accepted papers will be published in the proceedings and will be available during the conference.

Organisation of the conference:
Sunday 2 August 1992 to
Wednesday 5 August 1992

in contradiction to the First Announcement the date of the conference has
been slightly changed from 2 August to

7 August. On Sunday 2 August there is

an excursion and the opportunity to
register. The excursion is included in
the conference fee.

Thursday 6 August 1992
- Post Conference Tour
The Organising Committee

-Guided tour through Delft with lunch
included.

Tuesday, 4th August, 1992 Visit Floriade
Zoetermeer

-Guided tour through the world of flora,

video presentation
lunch included

are

arranging a post conference tour for 6
days to visit underground space sites in
the Netherlands, Belgium and France.
Those who would wish to participate in
the excursion should complete the box
in the reply card. The excursion requires
a minimum of 20 persons to proceed.

6 August,
1992 Den Bosch
Maastricht, The Netherlands

Partner Programme
Monday, 3 August, 1992 Visit Delft:
-The Porceleyne Fles, the Delft Blue
Pottery and museum

and

and

exhibitions,

Wednesday, 5th August, 1992 Visit
Amsterdam
-Boat trip through the canals
-Rijksmuseum:Rembrandt’sNightwatch

Shopping, Lunch included.

General Information
All correspondence should be sent to
the Conference Bureau which is:
Congress Office ASD, P.O.Box 40,
2600 AA Delft, The Netherlands;
Tel. 31 15 120234; Fax 31 15 120250.

7 August,
Netherlands

1992

Maastricht,

the

8 August, 1992 Departure Maastricht to
Brussels, Belgium
9 August, 1992 Departure Brussels to
Paris, France
10 August, 1992 Paris, France

11 August, 1992 Paris, France
Social Event

Monday, 3 August, 1992

-Fieception

at

Delft

Technology
Tuesday, 4 August, 1992

University

of

-Reception at Old Town Hall, Delft
followed by Conference dinner
Wednesday, 5 August, 1992

-Farewell party

Dates
Conference:
August 2 - 5*, 1992.
Post Conference Tour:

‘ inclusive

6-11* August 1992,

Post Conference Tour
The costs will be Dfl 1100.- with room

shanng
Supplement for a single room is Dfl 300
This programme needs a minimum of
20 persons.

Social Event
The social event for accompanying
persons will be Dfl. 150-. This includes
the reception on 3 and 4 August, the
conference dinner on 4 August and also
the fareweil party on 5 August, 1992.
Partner Programme

The costs will be Dfl. 200 A quorum of
10 persons required to proceed.
Hotel accommodation
Zeehage Hotel, Kijkduin,The

Single: Dfl. 145.-

Hague

Double: Dfl. 165.Excludes breakfast.

Pullman Hotel, City Centre, The Hague
Single: Dfl. 200.Double: Dfl. 225.Atlantic

Hotel,

Single: Dfl. 200.—

Kijkduin, The Hague

Double: Dfl. 225.Excludes breakfast

The

(Coast)

Europa

Registration fee

Bus transfer from and to the hotel will
be arranged.

The registration fee includes: coffee and
tea during breaks
lunches, receptions, conference dinner
and proceedings
- if received before `June 1, 1992

Dfl. 950,——; ± $ 550,--.

- if received after June 1, 1992
Dfl. 1.100,--2I ± $ 650,--.

Hotel,

Hague

Location of conference
Delft University of Technology, Aula
Building, Mekelweg 5, Delft, The
Netherlands.

Single: Dfl. 195.-

Double: Dfl. 245.Excludes breakfast

All

requests

for

accommodation

should be accompanied by a deposit

of Dfl. 250.- before June 1, 1992.

Without

this

deposit

room

reservations after this date will be
canceﬂed.

in
Note: reverse side of ICUSESS’92 form, adress provided: fold into envelope and seal with sticking-tape or place

appropriate window envelope.

STAMP

ICUSESS’92 Conference Bureau

Congress Office ASD
Postbus 40

2600 AA DELFT

The Netherlands
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ENGINEERING GEOLOGY FIELD EXCURSION TO SWITZERLAND
by Jenco de Groot, TU Delft
The excursion is part of the MSC. course in engineering geology at imperial
London, and was organised by dr. M.H. de Freitas (april 1991).

The Dutch delegation (Mr. Maurenbrecher and
myself) didn not spend money on a plane ticket
but took the opportunity to travel by train through
the impressive rifting system of the Rhine graben.

The system follows the rhine up till Basel, it

continues towards the south-west where it
coincides with the Saone and eventually with the

College

in

margins (Helvetic belt, Austro—Alpine belt and
Southern Alps and the interspersed platforms of
the Penninic belt) were differentiated.
Epicontinental seas covered the future Jura
mountains and part of the Molasse basin.

Sedimentation became more rapid during the

Rhone graben. It started only 30 my ago.
At Basel the tertiary Molasse Plateau started. We

Lower Cretaceous, both in the Penninic
Eugosysncline and the Helvetic margin, coinciding
with tension and wrench action. The northernmost

This ﬁeldreport is not representing a complete

emerged for some time.
In
the
mid-Creteceous Albian
epoch
compressional movements set in. First in the
Austroalpine, then in the southern part of the

left the graben to continue our trip through the
Jura Plateau to end in the Molasse basin at
Zürich.

description of the excursion but just giving a
general impression of the Swiss geology and a

description of one visited site, the NAGRA

nuclear waste repository site. For a complete
review the reader is referred to Maria Strong
1991].

An Outline of the Geology of Switzerland

During the mid carboniferous the climax of the

part of the country including the Molasse basin

Penninic belt. Ophiolite procuction ceased and
flysch sedimentation began. The deformations are
associated with high pressure metamorphism. The
Helvetic margin subsided more strongly and
received pelagic sediments.
By the end of the Cretaceous, the Jura and
Molasse Basin emerged and became part of an
extensive, lowlying landmass. Paleocene and

Eocene Flysch was laid down in several troughs of

Hercynian (Variscan) orogeny took place and pre

the Penninic and southernmost Helvetic belt. In
the Helvetic Zone, a sequence of shallow-water

metamorphosed and deformed.

becomes

pennsylvanian Switzerland has been strongly

limestones and sandstones, pelagic shales, flysch
progressively

younger

towards

the

This continental pre pennsylvanian metamorphic

northwest. Alpine compression starts from now on
from the south.

rocks. Radiometric research indicates even an
older affection of deformation namely the
Caledonian orogeny.

The climax of the main Alpine orogeny occured at

basement complex consists of gneisses, granites,
amﬁboles, few marbles and some ultra mafic

Continental
Pennsylvanian
and
Permian
formations were furthermore affected by late

Variscan (’Saalic’) faulting combined with granite

emplacement. Their tectonic role is intermediate

between that of the basement complex and that of
the Mesozoic cover rocks.
Shallow seas transgressed during the Trias partly

from the north (Germanic Basin) but mainly from
the SE Paleo Tethys. Subsidence in some parts of
the Alps was quite
considerable, but

sedimentation remained of carbonate platform
type with anhydrites.

the end of the Eocene. It was accompanied by

basaltic and andesitic volcanism and followed by

metamorpism. At this time the rifting of the

foreland in the Rhine graben stated. During the

Oligocene the Alps were uplifted; emplacements
followed by the main deformation. The southern

swiss part becomes continental, this means the
end of deepsea environment with flysch deposits.

The distance between Basel and Lugano became

half of what is was.
Thick Middle Oligocene to Middle Miocene
detrital formations, mainly of continental origin,
accumulated in the Molasse basin and on the

Break up of this carbonate platform started in

southern foot of the Alps.
The .lura mountains were folded at the end of the
Miocene. The Pleistocene is marked by renewed

oceanic basins of the western Tethys. Continental

nowadays at a rate of 1—2 mm/year.

early and Middle Jurassic time, with the opening
of the Afro-North Atlantic and of the partly

uplift and strong glaciations affecting almost the
entire country. The Alpine uplift still continues

Switzerland excursion april 1991

Waste

Disposal

in

The NAGRA group was founded in 1972 by
electrical supply companies, involved or to be
involved in future, with nuclear power, together
with the Eidgenossenschaft [the committee which

“MW"

._`-!`.'I_ï.~=1`°.# .f'f
_
HM

”-

was I"

NAGRA, Radioactive
Switzerland
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take care of the radioactive waste from industry,
research and hospitals]. NAGRA = Nationale

Genossenschaft für lagerung Radioaktiver Abfalle.
They are responsible for all the radioactive waste
disposal

in

Switzerland.

Different

site

investigations are being undertaken, some waste

locations are chosen. The timespan of the
investigations and the constructions is about 30

years.

Deposition Requirements

According to the Swiss Authorities all radio active
waste should be disposed in suitable geological
formations. The sites are restricted by safety

Figure 2. Middle Level Waste: In cement or bitumen

bedded waste is placed in concrete silo‘s.

requirements of the government; safety guideline
R—21 1980. This guideline requires:

High Level Waste: the waste bedded in a leaching

into the biosphere may not exceed 0.] mSv (or it)
mrem), which is about 3% of the country its total
radiation a year.
Stability; after closure and monitoring
stop, the site may not lead to unsafely conditions.

(see figure 2.A), which are placed in the with
shotcrete threatened tunnel.

Isolation; the yearly radiation of nuclides

Low level wastes are stored both in crystalline and

sedimentary rocks, accessible by inclined rift.
Crystalline (Piz Pian Grand), Anhydrite (Bois de
la- Glaivaz), Valanginien Marl (Oberhauenstock)

resistant glass matrix is put in a steel cone. The

cone is isolated by hardened blocks of bentonite

Site Investigation
At Oberhausenstock both a high and a low level

waste site are planned. 150 million SF is being
used for all the site investigations. Comparing the
following construction costs of about 300 million

SF it is about 30% of the complete project costs.
Compared to the situation in the UK with site
investigation costs of about 5% this is very high.
Progress of Site Characterization

aim of all is to produce a reliable safety report.

Modelling data and geotechnical parameters are
used by the desk geologist in order to design a
characterization plan. His indications are used by
the field geologist to set up a field program which
is performed by contractors.

Figure 1:Low Level Waste: Storage tunnels are treated
with shotcrete. Prefabricate concrete shields are placed are
installed, inside this blocks of cement in which the waste

is sealed are placed.

Data output is used by the different specialists to

adapt their input theses. The desk geologist has to

Change his geological maps, and so his
characterization plan, the field geologist modifies
his field program, etc. Like this cooperation,

evaluations, modifications continue and shift untill

’T'WOQ'.

This huge investigation project is rather complex
because different specialists have to cooperate
(see the scheme in figure 3). About 500 people,
the university included, are involved. The main

lngeoKring Nieuwsbrief pagina: 22

the Engineering Geological students Dispute (DIG) presents:

EECO -Eastern Europe Committee
Study-tour Eastern Europe 1992

Times of Change
Decades of heavy industrialisation have strongly affected the environment in Central and Eastern Europe. Problems, which also
exist in Western European countries. Rapid political and economic changes have recently taken place. This has led to more

openness and removal of the 'iron curtain’, which offers opportunities to establish and improve economic relationships and

personal contacts. Hopefully these developments may lead to a solution of the environmental problems in a united Europe of
the future.

Study-tour

The EECO has been founded to organise a study-tour through the countries of Czechoslovakia, Hungary and Poland and

establish an exchange program with students of the Moscow University. During this study-tour attention will be paid to the
environmental problems and to find out how Engineering Geology can help solving these problems.
The study-tour is scheduled from 31 August to 14 September 1992. The number of participants are 18; 15 students and 3 staff
members.

Theme

The main theme of the study-tour is environmental geology. Some subjects related to this theme are:
-problems associated with waste disposal, pollution of ground and groundwater.
-environmental aspects of large infrastructural works like dams, tunnels and bridges.
-environmental problems due to natural hazards like landsliding or avalanching.
-environmental consequences of (open pit) mining and quarrying.

Objectives

Summarised, the main objectives of the study-tour are:

-cletermining the role of Engineering Geology in Central and Eastern Europe

environmental care.

and what role it plays or can play in the

-finding out to what extent Dutch Engineering Geologists can collaborate and exchange information with their Eastern European
colleagues.
-establish contacts with fellow students, future colleagues, institutions and companies in the visited countries.
-broaden the view of the Dutch Engineering Geological students
-visiting interesting sites, both cultural and technical.

EECO (Eastern Europe Committee)
Engineering Geology section
faculty of Mining and Petroleum Engineering
TU Delft
PO Box 5028
Mijnbouwstraat 120
2600 GA Delft
2628 RX Delft
tel: 015-784751
Holland
fax: 015-78489]
telex: 38151 butud

the methylene bleu adsorption test

Method used
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Specific surface (mz/g)

Type of
surface
measured

kaolinite

illite

BET

22

113

82

Ethylene-glycol

45

90

750
800

external internal

MBA

48

74

860

external internal

montmorlllonite
external

Table 1: Speciﬁc surface of clay minerals (Denis et al, 1980)
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Figure I. Methylene blue adsorption by (a) Na-montmorillonite, (b) Ca-nzontmorillonite. Arrows
indicate conditions for optimum ﬂocculation and probably mark the end point of the spot test
(Hal-1g and Brindley, 1970).

the methylene bleu adsorption test
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From the work of Hang and Brindley we
may conclude:

1.

2.

For determination of specific
surface, the amount of MB leading
to Optimum ﬂocculation of the clay
should be used. This point is
determined by the spot test.
The maximum amount of MB
adsorbed corresponds to the
"effective"

CEC,

i.e.

the

cation

capacity also available for water
molecules.

Summarizing, the mechanism seems rather
simple. When a methylene blue solution is
added to a watery clay mixture the positive
methylene blue ion will drive away the
cations of the diffuse-ion-interlayer of the
clay minerals. This process will continue
until all the removable cations have been
expelled. Up to that point all the methylene
blue will attach to the clay mineral surfaces.
" From then on the remaining methylene blue

ions will stay in solution. There is a distinct

point in the process, the point where the
clay minerals become electroneutral. This
point can also be measured by
electrophoresis techniques (Figure 2).
Further adsorption gives the clay molecules
a positive charge. Maximum adsorption
corresponds with the CEC (cation exchange
capacity).
Another way of interpreting the process can
be found in the LCPC reports: As there are
actually two surfaces in clay minerals, the

the Laboratoire des Ponts et Chaussées
(LCPC 1990); the "spot method" and the
"turbimetric method". The spot method is a
simplified titration technique. A certain
concentration of MB solution is used
(normally 10 g/l trihydrate or 3 g/l dry
MB), which is added in definite volumes (5
or 2 ml) to a suspension of fine grained soil
or ground rock particles. About 2 g of
particles suspended in 20 ml water is
sufficient. Drops of the suspension are
placed on filter paper. When MB is
adsorbed, the ﬂuid migrating in the filter

paper from the droplet outwards is
colourless. MB is added to the suspension
again, while the suspension is thoroughly
shaken (by a magnetic rod stirrer, for
example). Another drOplet is placed on the
filter paper and the migrating halo around
the droplet is examined. This process is
continued until the migrating ﬂuid is blue
coloured by the excess MB resting in
solution when all MB is adsorbed. It was
found that, when using this method, the MB
that is adsorbed by the clay minerals
corresponds with total coverage of the
surface areas of the clay layers. When
titrating a pure clay suspension the amount
adsorbed would relate to the cation
exchange capacity of that clay. (Otherwise it
would relate to the CEC of the soil or rock
under study).
The methylene blue adsorption value is
calculated in grams MB adsorbed by 100 g
of sample:

external and the internal, there are also two

MBA = (C X p) / (A/ 100) [g/ 100 g],(2)

to the external surface, the fast process, and

MBA = methylene blue adsorption value
(VB in French literature)
c = concentration methylene blue solution

stages in the attachment process: a fast and
a slow one. Methylene blue will first attach

then slowly attach to the internal surface.
According to LCPC the spot test measures
the total exchange capacity of the clay and
attaches both on the internal and external
clay surfaces. In this view the result of the
spot test corresponds to the CEC
Test methods.

Two methods have been used extensively at

[g/ml]

p = amount of MB adsorbed [ml]
A = weight of soil or rock powder [g]
The adsorption expressed in milliequivalents (Mt; see equation 1) can be
calculated as follows:
Mf = (100 x N x p)/A [meq/lOO g]

(3)

the methylene bleu adsorption test

Figure 2.
Electrophoresis

diagram
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l

zero potential
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charge of the clay
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related
addition

1990)

to MB
(Lautrin,

0

X

quantlty of mb added

Mineral

MBA [g/ 100g]

Mf [meg/100g]

SS [mZ/g]

Li-montmorillonitel
Na-montmorillonite
Na-montmorillonite2
K- montmorilloníte
Rb-montmorillonite
Cs-montmoriilonite

12.9
1 1.1

29.4
26.1
126.0Z
62.6
31.1
12.9

230
204

Mg-montmorilionite

Ca-montmorillonite
Ca-montmorillonite2
Sr—montmorillonite
Ba-montmorillonite
Montmorillonite3

Palygorskite

Chlorite
Illite

Oswego Iilite2

Kaolinite
Florida kaolinite2

Serpentine
Halloysite

Ball clay3

26.8
13.3
5.5

25.7

24.8
23.8
20.5

17.1
0.7
2.9

2.8

1.4
1.5

London clay3

60.2

57.8
90.02
55.4
47.8
64.3

39.9

490
243
101

471

452
434
374
503

312

2.0
6.7

'16
52

6.6
7.22

52

13.22
3.3
3.4

'12.3

25.2

26
27

96

197

1 homoionic fractions of montmorillonite were prepared from Wyoming bentonite
2 data from Hang and Brindley (1970), CEC (maximum adsorption) obtained by
spectrophotometer measurements (see Fig. 1).

3 data from Kiihnel (Delft)

Table 2: MBA values of some clay minerals (Stapel & Verhoef, 1989).

the methylene bleu adsorption test
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Class

MBA [g/ 100g]

Mf [meq/lOOg]

Acceptable

< 0.7

< 1.9

Marginal

1.9 - 2.7

Unsound

> 2.7

> 1.0

Table 3. Indication of rock durability ( Wimpey Laboratories, UK)

Clay mineral

range MBA [g/lOOg]

range M, (CBC)

[meg/100g]

Ka olinite

5 - V15

Illite

20 - 40

Montmorillonite

40 - 100

Table 4. Typical range of adsorption values for the comn—zon clay n-zil-zerals

Sample No.

Mf [meq/IOO g]

1

6.6

1

6.1

2

1.9

3

0.9

3

1.9

4

0.9

Sample description
Laminated Calcilutite, stained clay in

layers + patches

stained clay highly dispersed
local stained parts, in high
concentrations

Table 5. Results of MBA test on limestone blocks from Lake Tunis rip rap.

rockaggregate are a function of clay mineral
content and clay type. If the percentage of
clay present is known, the clay type may be
inferred. Typical values for the three major
clay types are given in Table 4.
To appreciate the effect of swelling clay in
rock, two examples of deterioration that can
occur in practice are given.
1. Limestone from a rock quarry near Tunis
was used as rip-rap to protect the slopes of
Lake Tunis. The quarry is in strong
limestone, locally layered and laminated.

The climate in the area is arid. When the

rock blocks became exposed to wetting and
drying conditions, about 30% of them
deteriorated to rock powder within a few
months of time. Four rock samples were
provided for stu ly. The rocks were partly
crushed and the MBA test was performed
on the rock powder. Four thin sections were
prepared for microscopic study. These were
stained in 21 MB solution. By staining, the
adsorbing minerals are coloured blue. The
results of the MB test are given in Table 5.
Parts of the rocks were ground and the clay
fraction was concentrated, to perform an Xray examination. The following minerals

the methylene bleu adsorption test

rock type

Vol.%

stained
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MBA (g%)

MBA min
(g%)

0.7*MBA
min (g%)

Deval
(wet)

andesite *

0.35

35.1

24.6

9.7

andesite *

0.59

58.5

41.0

9.1

andesite *

1.29

25.7

18.0

6.0

andesitic basalt *

0.35

35.1

24.6

9.6

andesitic basalt *

0.82

81.9

57.3

9.0

basalt

0.35

7.0

4.9

14.9

2.11

10.5

7.4

7.8

granite

0.35

11.7

8.2

14.6

granite *

0.70

20.1

14.0

12.1

granite *

0.94

5.2

3.6

8.7

granodiorite

0.59

5.9

4.1

15.0

quartz diorite

0.35

1.6

1.1

20.1

dolomite *

0.35

35.1

24.6

18.2

limestone *

0.23

23.4

16.4

6.2

limestone *

0.23

23.4

16.4

10.3

limestone

0.35

7.0

4.9

9.3

limestone

0.59

3.9

2.7

5.9

quartz arenite

0.35

3.5

2.5

10.5

quartz arenite *

0.47

46.8

32.8

6.2

quartz arenite *

0.82

5.5

3.8

7.4

graywacke

0.70

8.8

6.1

10.6

metabasalt

0.47

9.4

6.6

13.7

metagabbro *

1.17

2.6

1.8

5.5

gneiss *

0.35

35.1

24.6

9.3

gneiss *

0.59

58.5

41.0

21.5

dacite

*

Table 6. Results ofpetrograp/zic examination, MBA test and Deval test on railway ballast aggregate.
Rocks indicated by * were considered suspect after petrograp/zic examination of MB stained thin

sections.

attrition test has been carried out (Table 6).
It can be seen that using formula (5), and
applying a density ratio of 1, unrealistically
high values of MBA are obtained. Using

the

above

mentioned

ratio

of 0.7,

the

estimated MBAmin values approach realistic

values for smectite. In this example, the
following criteria were used to indicate

the methylene bleu adsorption test
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Engineering geologists, multidiscipline specialists:

expert kowledge
basic kowledge

...........

Institutes where engineering geology courses are given in the

Netherlands:
ITC

International Institute for Aerospace Survey
and Earth Sciences: Engineering Geology
Kanaalweg 3

2628 EB Delft
TEL: 015 569226
FAX: 015 623961
TELEX: 44525 ITC NL
Full-time teaching staff:

Dr. lng. N. Rengers

Drs. R. Hack MIMM CEng

Ir. R. Soeters

lr. W. Zigterman

350 Boulevard 1945

7511 AL Enschede
053 874444
053 874400

TU Delft

Faculty of Mining and Petroleum Engineering
Engineering Geology Section

P.O.Box 5028

2600 GA Delft
TEL: 015 784751 (SECR)
FAX: 015 786522 (TUD)
TELEX: 38151 BUTUD NL

Mijnbouwstraat 120

2628 FD< Delft
015 789111(TUD)
015 784891 (Mining)

Full-time teaching staff:

Prof. eur. eng. D.G. Price, BSC MlCE CEng

PM. Maurenbrecher, MSC DIC MICE CEng

Drs. P.N.W. Verhoef

conferences, seminars and symposia
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Info: I.A. Pechorkin, Perm State University, Bukirev St., 15, Perm, 614600, GSP, U.S.S.R.
5th International Conference on Undergrond Space and Earth Sheltered Structures
August 2-7
Delft, The Netherlands

Topics: The use of underground space and earth sheltered structures within urban, national and
environmental development concerning: Planning; Design and use; Construction; Economy; Law and politics.
Info: Congress Ofﬁce ASD, P.O. Bos 40, 2600 AA Delft, The Netherlands, Tel. 015-120234, Fax 015-120250.

Eurock ’92 ISRM International Symposium on Rock Characterisation

September 14-17
Chester, U.K.

Topics: Site investigation; Input to design; Rock engineering and the environment; Rock properties;
Monitoring and back analysis.
Info: Professor J.A. Hudson, Eurock ’92, Department of Mineral Resources Engineering, Imperial College,

London UK. Fax: (44) 707 375912.

4th International Conference on the Application of Stress-Wave Theory to Piles
September 21-24
The Hague, The Netherlands
Topics: Soil mechanics aspects of stress-wave propagation and/or pile installation; Influence of: driving or

vibrating piles on the environment; New deveIOpments in dynamic testing equipment and vibrators during
pile installation; Reliability of predictions based on measurement and interpretation of stress—wave
propagation.
Info: Stress—wave Conference, c/o KIVI, PO. Bos 30424, 2500 G.K. The Hague, The Netherlands. Fax: 070-

391840, Tel: 070-3919890.

1993
19th General Assembly of the ITA

April 18-22

Amsterdam, The Netherlands
Topics: Soft ground tunnelling (cut-andﬁcover methods, underground methods, immersed tunnels and

comparative case studies); Rock tunnels (conventionally driven, mechanically driven and comparative case
studies); Submerged ﬂoating tunnels; General topics (cost optimisation of the total tunnel project, private
ﬁnancing of tunnels, research).
Info: Congress Ofﬁce KIVI, PO. Box 30424, 2540 GK The Hague, The Netherlands. Tel. 070-3919890. Fax

070-3919840.

International Symposium on Hard soils-Soft Rocks
September 20-24
Athens, Greece

Topics: Geological features; Mechanical properties and behaviour; Foundation, excavations and retaining
structures; Slope stability and protection; Fills and embankments; Tunnelling and underground openings.
Info: Dr. N. Kalteziotis, HS—SR Symposium, PO. Box 20034 GR, 11810 Athens, Greece.

