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Abstract

The excerts have peen workinag o

with tne SAL=GC , Siz:ire L=on

€
of the Finistry of housinge , Lazn:- anc Leouniry Flannming - -reor
27 gezerber ¢4 Leiill 17 jenuary 1%eS5.

~Fter cerszull sxa~inztion ¢ the cujilcing situstien in the
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on imocrtec cil .
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silot cient “er cz-etrection rizsiic coorozite rrofing sneets
for low-zcst housic nurcosse’, haf to De extencsc to oz rmo-
re grmerzl stul o the Intut of locel reszoorces ir ossverel
cuLilfi-o o ectivitise
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In some cases high quclzty syntheclc or glassfzbe“e

can be used when applications recuires it . . \\ e
-~ following local binders may be uses efter adaptaczah

and experimentation ¢ stabzlxaed clay , cement, latex \\

and severcl types of natural resing v

The existing laboratorium of the :inistry of Housing y :
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ANREX 1 : CONSULTATIONS AND VISITS of the expert team
27.12.19:4 : ¢ -
- arrival Freetoun-city V \ e

28.12.1584 . ‘ , :
- meeting et UNDP office . Eriefing uith fr. M. Alemaychu ,

SIDFR-UXIDE :
- mseting with hr.D. YONAR , dire-tor of the Sierres Leons

Housing Corceration SALHGE ) e :
Mr, Yonz exctlains toc the experts the activitirs anc ob-
jéctives of SALHOC. SALHGE repor-ts directly to the Finjs=
ter of rousing ., Land en Country Flanning :
- discussins with the construetion:enpinger of SALEOC
" E. Forster. Briefing on the-housings=s: ‘toetion 0fc§
Legne zng exchange o idess orn neu builcing technoli
Expleining, o the Pat ocort Fousing System and othe
posite materizls ¢ technglogies . Iliustra Wit

!
3

m:

1

rh
Yot
)
3
¢
[}
)

and sawoles . s 7.
C -
i CC, - = T
Z¢.12.1634 O A
- leciure at SELHOD with sli}ss’vlzﬁcfsaf:,l’»es‘;L -
.. CENECRECESEE v
. T ST SRR T, e Tl
31.12.1%¢s s T RS
~ T - STl T - - .
- discussicns en ths experts progresms « msetifgs in Sicsrre
resded to cather ths-QTCQSSEry:ipfcrbgtépn‘oq_ths Bailgurg — -
ez~ housing situstion 1511&55C6untfyf1 Sslroc toﬁk‘sii~aré - >
rangrrents ‘or the co sultaticns“and mesiinpg of the exnsrt g
- vieit t¢ " Sierrez Sricks' s-private. owned- c;ay EriEL facinny .
= visit tc Wiissv estafe " 2 Covernmentzl pregrawme on socicel
ard lou-cost nousinc L N
Tre cxparts visited several duellings o different iypes and o
zgs . , ' -
- visite ic o=lrtree farr  and inspection o the ~vsilzatle
fibers anc reeds{ near Waterlo ) 4
- visit at tnz Faloko clay dig;:ng works . A-5ling of clay .
Z.1,7673

- discussibns at SALHIL on polyrmerization of clays

FRTE - - visit to the "inistry of i ines, geolcgical oivision .
T EE consultation of Dr, A,CL, WURIE , dire-tor of the Geologinal

Survey ., Discussions on the Pzloks clay types, latherite
clays, the availsbility in the country of 7i.U, , Ca(oOH)2,
timestone, gypsum anc other cuilcing nzterials .
: - visit of the Nationazl Werkshop ( repsir . maintenance o
= gooc ‘or Government ang private inoustries)
) o Discuesion uwith Radciffe C,A, COLE, orocuction ranager of
the yprksrepo on  the ucrkshops possicilities and the neuw
orc jects ( prosuction of corrugated sheets )
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- 3ccend meeting witr Dr. Wi “IE { gscloci
and e reterecloegical departnsnt of th
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his cterv . intrresting in‘er-ztion w
cac t Finers, nstural resinms, local i
snc the fzbricatien of szanitary ecuicre
shouers, toilst ssrvice etcj msde of loc
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5.72.1585
- Feeting uith «r. MORGAN , officer &t the
frade and industry, Fr. C. LEWIS( incust
Fr. DURING c -
Gis sion - on vericus racticzl grosl:
c¢ucticn of composite materizle out of
7.12.,1%E5
—Firnal mesting vith SALELT sutsetities
SIiCrk
#inzl discussien on the orc 'sct oroscsel
ours, UNIDE incuts , outout and Further
a long ters projsct o
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of ging ,-iLans and Countiry Filenning
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C.7.1%E5
fivcience uith the Fresident of Sierra Leone r. Sizks
F. STEVERS at the Stste Houss.
rresent at the svdience ¢ .
- ¥r, Izrahin {. KAFATR , finister of Housing, tznd
ang Tounirty FPlanning
- ‘r. Victor MECCLEY , permanent SEecretary of the
R Finister I.%. KAYARE
- ©ir. D. YCKE , directer-of the Sierra Leone Housing

Corporation -
- %r. L. FORSTER , Comstruciion Engineer at SALYD
- Frs. ¥, CHINERY-HISSE , RR URDP
- fr. & A'E?lzZHU , SIDFA URIDC
- Fr. . P .TFOORT , URIDGC expert . :
BUCoU

- Fre.F. GYE‘, A;Dl expert

1100 Vienns  3G.°,

AFfer the szucisnce, there was & meeting at LISOP of 7}
Lith fr.f JCHILERY-HESSE (RE) , Fr. ALTiAVERD (5ILF:)
ihz excert team in orfer io ciscuss the Croject grop
end the recommengetione of the wmission .
TB.1.1%c5
fingl meeting vith Fr, Vi .% ., directer of SALHGE in
order to ciscuss ihe reccr.-encda isns enc the nrgiect
rroposal ! encri tsrtm, schclsrerics eznc furter pros-
pects for lo ¢ terr zreliset ).
11.7.1Cc2
Ge-zrture of *he experts, e7c cf in:z ~ission
£, Brie ing s ULILL Vienna 17,12,1%c4

Debriefing ¢ uMIL 1¢e
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Dffice and acrministrative werk

. rent , weter, electricity etc.
. E-uipment :
. technicel literature, phetocepies etc.

n

(

ecretery { 1/2 time)

Miscellzneous

Infletion rate = i1%/month

Total

_Bfficial exchana

-
Q
cr
[1\]
ot
.0

60.400 L

360
266
1.000
720

Z2.560

64.620
3.500

66.520

-~

re




Corniribution

. Giessfibers. . - - - .
o s7z1l1 tocls &soray ecuisnent

» T3sul€ sheet

. “e7gicing Tilm(oolvesier)

. Se-cliiirp zgentsf{ssveral fvpec)

» Six scrzv Jacks
. exnsri-o-izl snall press (rent

Scncliership

v twe screol=srsnip ‘or one wmontk eack
on rorpoeiise repigcrizle “or zn ene
tinzer or eceivelent a2t V,LLE,
Eru-ssis, belciuv{see annex III)

» CRe scnizirship ‘or one year on
new Suiloing technologies fer en
encineer er ecuivelent st o.i.%,
Erussele,Zelciur o

» Cne scheotzrshic of twe yeares in
geclocy ior a geolscist (IFAG
course at V,U,E, Bruseels) .,
sze annex JV

* provisary estivation(to be cnecked)

2¢.600

£0.3060

us $

5,60

4,000

¥ 4,000
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GEAF OF THE IKTERNATICNAL TRAINING COURSE
ax £o-7CSITE : ATERIAL TECHKOLOGY at the Free

ANNEX IIX : PRO

universitv of crueseis ( Belgium)




ORILIN AND AIM OF THE ICT TRAIRING COURSES

All over the world attention has been focused on the application of

advanced composites in the field of space, air, water or earth transporta—
tion and other advanced technologie:f-.
What has to be done is to emphasise the use of composites in consumer goods
vhere :t'hey can meet the needs of the new world energetic and economic poli-
cies especially in development countries. i

Following field will be covered with composite systems -:

. use of local geological deposits in composites
. disaster resistant housing

. earthquake resistance of structures

. low-cost housing

. optimising of local resources

. design of consumer goods, furniture and housing
vith the minimm of energy imput.

It has been demonstrated that & lot of goods can be redesigned with
composites realising the most jmmediate and important saving of fossile
fuel in energy comservation programmes.

In establishing the Imternmational Post-Craduate Trsining Course on
Composite Material Technology, it is the organizers aim to create on an
international basis a selected programme which should combine all major
aspects of specialized theoretical and practical training in the field of
composite materials technology- ) '

Therafore ICT is linking up an international interdisciplinary and
interuniversity group of specialized institutions and 1aboratories, thus
continuing a long tradition of scientific research and collaboration amongst
each other.

Although ICT is l1ocated at the Free University of Brussels (V.U.B.),
_the structure works on an interuniversity level. Most of the theoretical
courses are given at the V.U.B., vhereas practical training is completed
in specialized laboratories at other sssociated universities. This should
guarantee 8 genuine practical education, besides an initial theoretical
one. It is thought and hoped that the selected programpe with its wide
group of affiliations will peet the demand for skilled cnginecri'in compo-
site material technology and low-cost housing, especislly in developing

countries.
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To this programme are added courses in computer technology and on the
application of quaternary geology in cozposite material technology as is
offered by the International Post-Graduate Training Courses on Fundamental
and Applied Quaternary Geology (IFAQ — V.U.B.).
From 1985 onwards, ICT spreads its activities over a twe-year period
for post-graduate studies. During the first academic year, participants
will have to follow a serie of theoretical courses and practical exercices.
The second year will cope with complementary courses and intensive training
in laboratories, finally culminating in the preparation of the final report.
ICT will not: remain strictly within the ftameuofk of the above des-—
cribed purely educatiomnal studieé. Scientific and industrial cooperationm is
to be developed with forwer ICT participants within various fields of com-
posite material technology, following their return to their native countries, g
especially with regard to national and intermational projects. E ;
Finally, it should also be emphasised that demonstration and -trzining
courses can be organised in other countries. Research programmes can be set
up working in clase cooperation with the Brussels Free University center and
adapted to specific needs and resources of the interested countires.
Close cooperation with the IFAC programme (Intermational Trainming Courses on
Fundamental and Applied Quaternary Geology) is foreseen to emphasise the use
and possibilities of locally available and low energy consuming materials in

composites.




PROGRAM

NATURE OF COMPOSITES

I.1.
1.2
1.3.
|
1.5.

1.6.

Continuous 1ind discontinuous phases.
Mixtures.

Inclusions in matrix.

Fibers in matrix.

Interface ard intetphase relationship.

Composite properties.

2.2,

2.3.

2.4,

2.5,

OF COMPOSITE SYSTEMS 20 £ - 30 b

Molecular

Copolymers
Polymers

Colloidal
e

Suspensions -
Emulsions

Geochemie
Elastomeric rubbers

thsical

Foams )
Fiber in matrix
Laminates

Technical

Sandwich construction
Coated textile
Adhesive bonds

Structural
—tted

Integrated constructions

MATERIALS : 20 ¢ - 30 h

3.1
3.2,
3.3.
3.4,
3.5.

Metal systems.

Ceramic systems and concrete systems,
Class systems.

Polymer systems and asphalt systems.
Cellulose systems.

: 20 lessors ; 30 hrs practice (20 &t - 30 k)




4. MECHANICS OF COMPOSITES : 65 £ - 105 h, subdivided into :

4.i. Anisotropic continua : 20 £ - 30 h

Stress-strain : - anisctropic
- -orthotropic

- transversely isotropic
- isotropic

Plane stress

Examples of anisotropic and isotropic solutions
Platesand shells

4.2. Mechanics of continuous fiber lamina : 7 t- 15 h

Stiffness of unidirectional composites
Transformation of stress and strain

Off-axis stiffness of unidirectional composites

4.3. Mechanics of laminate : 8 £ - 15 h

Description of laminate
In-plane stiffness of symmetric laminates
Flexural stiffness of symmetric sandwich lamimates

Properties of general laminates

4.4. Advanced study of composites : 10 £ - 15 h

Failure criteria

Hygrothermal behaviour : - fabrication stresses

- heat conduction & moisture diffusion
- sngle-ply laminates : unsymmetric

symetric

antisymmetric

Effects of temperature
Hicro‘mechanics

Fatigue

4.5. Numerical calculation methods : 20t - 30 h

Finite Element Methods : - theory

Boundary element methods : - theory )
- coupling between experiment an
methods

Data bases : introduction.

aspplication in composite bgchnoiogy

d numerical




S. TESTING OF COMPOSITES : 35 £ - 60 h, subdivided into :

S.1. Material testigg :202 - 30N

What are the parameters to test related to fibers
) lamina
laminate

Which is the comportment of a composite (wodels) : elastic
viscoelastic
plastic
viscoplastic

Testing methods : strain gage -
Moiré
photoelasticity - ;
cholography
acoustical methods
coupling element + numerical methods |

5.2. Structural testing : 10 £-30h

creed -
fa.igue
prototypes
similitude
strain gage
Moiré
photoelasticity.
holography

. acoustical methods

' . computer technology

5.3. In situ testing : 5t - 10k

6. APPLICATION (seminars) - 50 seminars = 50 b
6.1. Energzrsaving

Energy saving in product design
Composite systems :

6.2. Light weigbt construction

House constructions
Space technology
"Matching”

Building applications

6.3. Structural emgineering

Low cost housing system
Adzixtures in concrete




10.

6.4. Up- gradxng £,materxalgpronertxes

c = Design charts.

Cement and concrete upgradxng \bamboo telnforcement)
Natural fiber reinforcement

6.5. Earthquake resistent design with ccmposites

Characterization of earthquakes:
Improving the propertxes of conposxtes' -earth based
: ) othe*s ‘

()

DESICN : 20t -30h

-7.1. Design of composite materials -

Matching
Design charts

7.2. Design with composite materials

Gluing
3-dimensional composites
Composite siructures

USE OF COMPUTERS : 60 h seminars

8.1. Computers : introduction to their use

8.2. Prograuning language

8.3. Introduction to the use of finite element packages

FIELD EXCURSIONS : 10 days (¢ 80 h) ; (cf. IFAQ)

FINAL REPORT : 300 h

Result of 8 guided research.
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OUTLINE OF PROGRAMME AND COURSES

I. Duration, diploma, certificate

The programme will consist of two academic years ; the f1rst~be1ng devoted

to theoretlcal courses, pract1ca1 exercises in laboratory and in the fxeld.

“The secoud year will be entxre1y¢deyoted to the preparatxon of the Plnalvkgport,

its presentation and defence. Complementary lessons will have to be followed.

,Certxfxcate A cettxfxcate (wlth notxflcatlon of.nnrks obtax ed

tion. folloued) will be avarded upon successful pa551ng»o£ the'flrst:
 exam1nat1on whlch should allow the partxc;pants the pf;paratton of ‘the
Report.’ ’ ‘

Diploma : ICT will issue a Master of Science Degree in Composite Material Tech-
noiogy to all participants who have followed satisfactorily theoretical and
practical activities during the firsﬁ academic year and presented a Final Re-

- port during thé second academic year. The diploma will mention the degree,

the orientation and the title of the Fiﬁ;l Report.:

2. Choice of the course )

The choice of the programme of the theoretical courses and practical exer-
cises (first academic year) and the orientation and topic of the final thesis
(second academic year) will be established accord1ng to the reccmmendation by
the Academic Board of ICT, taking into account the needs of the candidate.
An individual programme will then be set up in compliance with the scientific
backgroun of each participant as well as w;th his future occupatxon(s) and
the re uirements in his country of origin.

Courses during the second year will be directly relasted to the Final Report
which has to be prepared for its presentatidh and defence at the academic
year, ' ’ .
Seminars and conferences on specialized subjects will also be given by visi-
ting professors, and are considered as part of the examination programme.
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The teaching staff would comsist of professors, research fellows and assis- -
tants of different Belgian Universities and research centra, and a selection

of foreign lecturers. We foresee collaboration in :

1. Vrije Universiteit Brussel

2. Katholieke Universiteit Leuven

3. Rijksuniversiteit Gent :

4. Université de 1'Etat 3 Lidge —

5. Centre de Recherche Routiére

6."‘,Centrreﬂust‘:ién;ifiqué et Technique de la Construction
7.jNaEiéha;1'Hog2t Instituut 30uﬁtnnAe gQ S:9§ebouv'(Antuerﬁ§n);
8. Technische Hogeschool Eindhoven (Nederland)

9. Technische Hogeschool Delft (Nederland). .~

-
“

O :

INFORMAT ION

Prof. W.P. DE WILDE

Vrije Universiteit Brussel

Faculteit der Toegepaste Wetenschappen
Afdeling Bouwkunde

Pleinlaan, 2

B-1050 BRUSSELS (Belgium)

02/641.29.22 or 02/641.29.20

Y
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ANNEX IV : PROGRARM OF THE IKTERNATIORAL TRAINIKG COURSE
ON FURDAFERTRL ARD APPLIED LUARTERNARY GEOLOGY(IFARD

- post-graduate course ) at V.U.E. Brussels -Selgiuvm.

o

Vrije Universiteit Brusse!
Faculty of Science

IFAQ
Pleiniasn, 2 ] International Post-Graduate Training Course
1050 Brussels - Belgium ' on Fundamental and Applied Quatemary Geology

International Post-Graduate Training Courses on Fundaments! and Applied Quaternary Geology -
(IFAQ) : o

— Organizes by the Free University of Brusse's (VUB;
= under the sponsorship of
UNESCO (Earth Science Division}
INQUA ('niernational Union for Quaternary Research)
NFWO-FNRS {Belgian Nationa! Fung for Scientific Research,
Becigian UNESCO Commitiee
= with the interuniversitary collaboratior. of the members of the teaching stoff snd lsborstories of the Universities of Lidge.
(UEL). Brussels (VUB snd ULB). Gent (RUGj Leuven (KUL). Louvain-ia-Neuve (UCL). Antwerp (RUCA snd UIA). Gembloux
{FAE3). the National Higher Institute for Archileciure anc Town Pianning. Antwerp (NHIAS). the Museum of Centra! Africe.
Tervuren (MCA]. the Roya' Meisorological Institute (KM1}.
— in collaboration with members of the Geological Survey of the Netheriands (RGD;. the Beigian Geologics! Survey (BGD). the
Geological Institute of the Academis NAUK/USSR. the Geologica! Survey of Czechosiovakia/CSSR. the Institute of Geo raphy.’
_ Liile. the Laboratoire de Géologie du Ousternsire’Marseille. snd the Depariment of Qustemnary Geology in Upsmwgwcdm
= ir collaboration with the Cenire for Ouaternary Siratigraphy (COS). (Beigian Nations! Science Foundation — contact group).
~ in coligboration with the Institute for Marine Scientific Research (1ZWO) Costende-Bredens).

'~ Governmenis! Msrine Figheries Sistion. Roys! Beigizn Institule Natural Sciences (KBINj, Management Unit North Sea Modei-
(BMMN) Governments! Center Agriculturs! Research Gnent (C.L.O.).




O!lIGIN AND AIM OF THE IFAQ TRAINING COURSES

The steadily growing need for the study of loose sediments and their relatec sconomically valuable deposits i toret

: ;.ne l:f:shn;rg ::m.nd for research: anc survey in Juaternary Geology. The tomplex nnu'r.e o! Quaternary ;o::o:: suu-'to::t
s Geology. Geography. Pedoiogy. Ocsanography and Limnology fully desling with. environmental probiems

the Presen: and the Past. asks for s owrn: field of investigation. choice of Modslymd b-sm'::\hnosophy o

I establishing the internations! Post-Graduste Training Course o Fundamenta' anc¢ Applied Quaternaty Geology. n ie the .

otgenizers aim to Create on &n intemations' basis & seleclea programme whi q i ; .
theoretcal &nd prectical training in the field of Qusternery p(;:glom, ich should combine .n. major aspects of speciaiizec

Therefore IFAQ is linking up an internations: interdisciplinary anc interuniversity of ialized instituts
ST SN - . o3 " .
8na surveys thus continuing & lorg tradition ©f scientific research and Mnm.m‘p:c“;” m,"m Isboratones

ARnough IFAQ is located at the Free University of Brusse!s (VUB). the structure works ivers:

L TOUS a s . on an d

the thecretical courses are giver: at the VUE. whers2s practice: trsining is completed in Specielred laboraiories sl oiher ESOCiE”
oC universities anc netional geotogica: surveys. This should gusrantee s genuine practical education. besides an initial theore-
tich! one. It is thought and hoped thet the seiected programme with s wide group of affiliations will mee: the urpent deman ]

“for-skillec geologists in Mineral Préspection, Engineering Gesiogy, Qustemnary Mapping and Fundamenta® Stratigraphy. especialty

loping countries.

, « continental » Quaternery programme are added courses in Oceanography and Limnology (VUB widening
pimctica! training in the fel¢ of ‘geology as_is alrezdy offered by man:?s of );he Geologica! Sumyksw * seope
om 1970 onwards. IFAQ spreads s Bctivities_over a two-year period for post-graduate studs i scademi
year, participants wilt have to follow & series of theoretiCa® courses and pnctica;'uercises mn :sle o[:u w prsibgs;ﬁemﬁeomr:
The second year wili cope with complemertary courses ang intensive training in iaboratories and in the field. finally culminatiné
.in the preparation of the Fina! Repon. It is alsc toreseen tha: scme fieldwork should be cerried out in the couniry of origin of
the IFAC perticipants from where Semples may atsc be brought to be studied in the laboratories in Belgivm

Tpe programme wit consist of twe ecademic years. Siarung abou: 1-Rebmiasy of sech year. The first year wil be devoted
1o theoretice! courses practical exercises in taboratories 8ng in the field. complete¢ by fieid excursions in Beigium end
neighbouring Countries . : )

The second year wil! be entirely devotec to the preparatior. of the Final Reporis. its presentation anc defence. Complemenissy
Jessons will have to be followed )

Cortificate .
A certiticate (wilh notificatior of merks obtzined enc oreniation followed; will be awarded upor successiu! passing ©° the

fist year's examinatior. whicr. should aliow the parucipants the preparetion of the Fing! Repont

Diploms
IFAC will issue & Master of Science Degree in Ouaiernary Geclogy to all pastcipants who have foliowed satisfactorily thec-

retica! and prectice’ ectivites during the hrs. acazemil year and presented 8 Fina! Report during the second scadem:l
year. The dipioma wil! meclion the degee. the onentation and the title of the Fing! Report

“w

Cholce of the course

Ine choice ©f the programme of the theorenca: COu'ses anc practice! exercises (first scagcemic yeas; and the onenienor
and topic of the fing! thes:s {seconc acagemic year will be estgbiished sccording 10 the recommendalion by the Acagemic
Boarc of IFAQ. taking mio account the needs of the candidale. ‘

An ingividua! programme will then be set up in compliance with the scientiic beckground of each participant as we!: 8s
with his future occupation(s) snd the requirements in his country of origin.

Ter courses are obngatory while 3 minimum of six compulsory examinations per orientation must be taken fotslising 3
minimum of 350 lecture hours ) ,

Seieciec courses during the seconc yesr wil' be drecty reiated 1o the Fina! Report which has to be prepared for its presen-
tation anc detence at he enc of the second scadenic yes’ ) -
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3.7.0.Q. PROCPAREY

- FIRSY YEAP -

«CENERAl UINRSES

1. B RAEPY o Y. BOSK]

2. K. PARFE © P. BOCHMARS

3. R PADE o L. TURG

&. R. PADYE © K. VAS OVERLOOY
S. B. PAIDT © 3. BACCARKY

6. B BAEFY o k. TROEPRE -

u.ﬂ.-.l.«'-
8. 3. BowckarxY

9. §. EON:
J0. B. VAF NOLLE
31. . BE MPPER
12. . G2

13. B. CMAGLXEF
1A, B. LARGORR:
15. ¥F. DE BEDT
€. 8. TASSIE
17. B. BESPNTIN |m

JE. B. STEENSTEA * A. BOVER -

19. B. STEEFSTRA * &. BIWEN
20. 3. BOE

23. X. WARIOLAKOS

23. J. THOREZ

- 24. P. PASTEELS

25. §. VIADRE
26. 4. GAITIES
27. 2. VANROORE
26. 7. YOI
29. 7. VERMEERSCE
30. 3. VAS ADTENROER
' 3). L. XTENS |
32. p. camzis
13, ¢.4. PATYOORT

3. J. s

95. Pst. JACORS
3£. J. I

. GAPTIA SELECTA (by Ouewt
Profesecrs)

Quatersary Ressurens
Quatersary Srratigraphy
Sedimeatelegicel Brructures
Palynclegy
Micrepslesatslegy
Plsistecone mmmnale
Coastel Plaiz Geolegy

Istraduction to the geolegy of the )
| yre-pernian in elgim

Climavolegy
applied Cesnorpholegy
Tropical nﬁ'envvonon.c

‘Mative Ceomorpbolegy

Applied Ocesmography

' Paiclogy for Quaterssry Geclegy
‘Besic Bydrolegy

Istroduction to Computer Programcing

wnnnmnnnlnﬂnOuonmnnnl-vn.vm
structures -

Ceneral Pielé Prospectioc Methods

Paleomagoetise, Bockmagnetisz and
Archeosagnetiss

Beotectonics

o Remote unle-n and lmnn_.vvrnomnnnT

pretetios
Clsy Mimerslogy

Geochrovology mné Jsotope geology
spplied to the Quatermary

Geochexistry
Quaternsry mammsls ane archeozoclogs
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LECTURES [PRACTICM
1) GEKERAL COURSES
R. PAEPE Feg:onel quaternary geology 15
J. THOREZ Geclogy of clays and micromorphoiogy 15 15
E.P. HAGEMAN Speciel problems end environment 7,5
I. MRRIOLAKOS Special problems Mediterranean 7,5
P. JACCES 2riliaing techriques in quaternary deposits : 15 5
P. CARELS Seismic _Geotecimicues 1 - 1 . 15 7,8
P. KIGNONSIN Theraclurinescence 15
P.’KIGNONSEK I Nuciear methods in geological prospection
1 aré reciopretection ’ -
Pert I : Nuclear methoés in geclogical 7,5 7,5
prospection :
Part 1I : Radietionr: dosimetry. Radiopro- 7,5 7,5
tection and radicective wastes
éisposal
w. &E EREZUCH Enpineering geclogy 7,2
J. HUS Geophysiczl prospecticn methods 1t 3C
F. DE SMEDT Hycrogeclogy 5% 3
T. VAR RUTEREZIEZF Geclogy enc mezgnetic anomely 7.5
P. PCLE Verine ecclogy 7,
E. STEENSTRA Dar sites g i€ s
J.P. HERRIET Vezrine seismic siratigraphy ' 7,%
F. DZ WILDlE Stepility celculztions on loose qu;ter- 7.5
nary deposits
"B. STEERSTRA Raw materizls 7,8
B. STEENSTER: Gemmology 15
H. NEYBERGE Minerzl prospection : organisatior and 7,5
methodology
J. HERMAN Phosphzte gprospection 7,5
2} KRPPING anc
FIELDTECHNIOQUES
R. -PAEPE + F. BOGEMANS Quaternary 15
E. GUBEL Archaeological techniques i5
3) CAPITA SELECTA (by Guest
professors)
4) N.N. PROMOTCFR FINAL REPORT 200
5) EXCURSIONS 240 332,5
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