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., '" 

ft~J~~~'''A~~~~i~i~:~'!;J~}~~c~i~~~~~~tVFot,, 
·-·---·' .. · fclHniino femar~s:arid:;.3i;oposal;s41iiv-~•,:1l:l'i?et'l;~- m'u 

-,~-·- ~-· th~··.··-~-~~ed•iate····~tqJl.oJ;~P<~f._._· .. ~h!. f~~r~i~~loK~9i·:~-'-t-~:l,~~',~i:~·~:~?:~f~ 
penels.is the pr-oa~cti.on of; t.1all--part·itions,·t0Qfing::-- ;,;,,,· 

p~r:-.els,·· self-supporting roofs, ¢Gf !"ugat!d. sheets . - ~: c.'-i;'f 
- cor.iposite -:te;s;hnolo~y can be apnlied for the f_Ft:;;rica-,,c 

tioh or 'furniture , -1.Jin~ow frar.es, safety h~_:lmE:ts~si-

;,os and others • 

- different :nialit:ies vf ~fibeJ's hei-ve~be~n identitif{Q.O 
-· · in tne·cou-ntry_ {_palm· rtore --~ -t1-fl~ria'Ipoa'if-ribe·r-5;-: ';-.-~-~~. ~ < 

raffia, coconut fibe,rs } .-s~verel ·of 11i9n puel,~ty(ure.,. 
na lobata) as others ( 1.1<'ste J ibers )' 1r1h6 are ,ell suita!Jle 

for·differ~nt kind of panel recuire~ents • 
In some cases high quality synthetic:: o:r glassfiber'~ 

b _, ... l. t• . •t \ car. e usey 1J;1en app_1ca lons recu1rcs l • \ 

- f ollouing local binders may be uses erter adaptati~ 
- \. 

and experimentation : stabili,ed clay , cement, late~ \ 
t_ 

and severrl types of natural resins • 
The exiati~~ laboratorium of t~e rinistry of Housing , 
Land en Country Planning itrwith some small adaptation, 
-iuitable to conduct s·me expa;iments on local ~ateriLls 
~fided in tne oroject • 

.. C.. 



,- ···1····. ' 

' ' ; 

~~:{it.,ul)~~cf ~bk~advi~abl~ ct(> . .lbok for p6silHl1t1es in . 
' :ord~f{to attulre, ~C!me; gypsum in the 'cnuntr y of' in a he.igh-- ' . : 

.• ~~~~~i~~~{~ f ;!:i:i ~f ~1~~l~l~;i:;::::;:~~:~::1:i!~~;1~~~;: 

!,~:f~l~if~{1i~~~f i~1~~f ~t!~~~~!f r~1~1l=~~l,·~~!~iC 
· Af:.t~r _;_onsµltation c;;f: the N2ti~'lal uE;olo~Jcal 0 S4rvey' ?n.o: .. · 

'·;-.· ::,:~:::.=·"' .oi.;.:'" ,' :·::·:.' ·.' ' '.'''·' ' .:·:· \' • ' ·:' .·· ' '.". ': ·. ' '"•''·"· ·''.:.''':" :·:·.·, 

·:a geoiQ.gi~t>at "fourah fl;:w colleg'e ;:' it· seH:>1ns·'th~t~·.:·th~F'l·i9tttc; 

clay ·~ua!i tie~ are a_v'ailable in tna country• #L gf::nere1l sl.ff,~ 
. r:. "\ • 

vey and an .analysis of the clay sam~les is necessary.Some 

' loL' pr ice additives have to .be import\~d for the polymeriza .. 

tion ·• \.. ' ~ 

- polymerized c! ay ca~n be used as a bindE>r r or· f_ibers in 
';,' ,, "' ' --1· ,., " t d ~C..ct .,,.f- - r· ; .. n' l. -- .,:·"' or-de :r-'-to -r.ta ... .e pant=> s-"'' -cor,ru-:a ~e. .. su~- $.· •c _c_. . n ... s-.. a,...P- lCc:- ...... ~~·-------·---~- ---

;. (.. -..:. . - -L1 ~· ·-

tl or.s- have t.o 'be. develope.d ,! n z __ research' prcg:rall!_me • -

~ ~ special aOolicati~n of tlber reinforced to~oosites, - . ,_ 

- consis~ in forming rioid and semi-rioid me~br~nes uith of · - --.. 
the use1fil2msnt ~i~ding technicues • Jn dlffefent co~ntries 
this te::::hnoiogy IJ.SS already- aooJ.ieo by mHOO For the conf 

struction of houses •,; seJ.f esuooortin9 r-oors, .1.1at~r c~ntainers, '-' 
silos etc • General~ly 9losfiber is used in this appl!cations 

, in vieu o~ tne necessary high atr.~ngt of the -·or,struction.-, 
l(! spite of t~e :r~la_tively high price of- glas.f iber and 

bi~der , i~portaot savingi are possitle , taking into acco~nt 
the ~~gh strenght •nd low density or the obtei~ed structures. 
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- the latest development in this area is the foldable and 

cc.llapsable silo • The wounded nerbrane can be folded and 

different m~ranes csr. bE: folded to::ether '.ot transoort. 
. 3 

S~ructures uith a capacity of 10G m ca~ be handled and 

erected com~ietly with ~an-oouer • 
~ 

- inter~sting is the availability in th~ country of a na-

tural uhite ~ig~e~~ • It is a very 

usefull r.rcC.~ct as dn additive :or su•faces ey·Gsed ~o 

the sun , b?c~use of its reflect:ve power 2nd its ca~aci-

ty to regulate th2 inside cli~ate of d~Ellings f .sx. 

- in th2 rein~c~ce~enl of concrete , it is cc~cE!vable 

some aoplications 

zv2.il2ble • 

is rc~i~ in 

t~~s c~se • ~y-~~G~ucts crf u~~d ~isti2lations anc so-

~~ ~lent extracts ~ay be 2~ot~ce~ locell~ =or this our-

::ose • 
. -. 

C.l.2..:.iy 

try o"' ai:C 
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Cor.clusicn 

be uto.· ian to a:. tack all p:roblems sir..u.! ti:r.eousi y • 

In agree;".ier:t 1.1 ~th the SA U'CC-2L:thor i 'ties it l.li:S di::c iced 

to oro~ose a s~ort term project, including the fetrice

tion of ce:ling oanels anc ths training of 3 ensineers 

anda geologist • c 

A long ter~ project can be considered , b~t it has only 

2 realistic mea,,i:g when the ~rogress in the use and fa

brication of co~posites out of local materials ~2n be 

consid red and evsluated curing the first phase cf t.1 = 

short terr.: project • Priorities of the lor.g te!"rn µroj:cts 

th: study c;f" cia,: 

2nd the nrotle~ of ro~fings • 

The c!"0Gos2l fo!" the short ter~ orcject is co be =~u~~ 

in annex il • 
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ANr\IEX I : CG~SULTATI6NS AND VISITS of the expert team 

21.12.19e4 

- arrival freetown-city 

r.ieeting at UNDP office • 6r-iefing uith i·.r. rr;. Alemayahu , 
SIDtA-lmiDG 
m::-eting t.!ith hr.D. YOW~, dire-tor of the Sierra Leone 
Housing Cor0oration SAL~OC • 
Mr. Vona ex~iai~s to the exoerts the activities and ob
jec:t_ives of SAU-me. SAlHGC-J·eoo:-ts di~ectly to the r·,fnis'":'. 
ter of" nousing _, Lano en Country P.i.anr,ing -• · ·" _,.., ,~ (_c~ 
discuss ins with the constn.1ction ens:iin~er:.: of _ _5ALHOC , r•r. -:-:- .. _t.~ -~ __ 
E. forster. 6:-ief-i-ng on the housi!""o.g::c·s:t ation ofdit_erai ,_.:::__' 0: 0 ~ '- >~ ·-
Leone and excha!"'10s o=- ideas or, neu buildino technofoO.iP.s~ •. 0 · _ _ c ,-;~...,__-;_, 
Exr.lc:inina_ a" the Pat 'cart Hausino Syster:: ~nc other cor.i- - -, ' 
posite materials c. techn!:ilogies • -Illus-rr2tir;r1:.;r±th-~slide~-~ (_-_-,..:." ,.~~::--:: 
and sarr,ples _..,... - .:; ~- e::::- - ,. ____ - _ . 

c 
cC r 

:..~:..:::- ~~--·~::_ -- ::.-·.::·:..._ 

2~.'i2.1S34 c 
-· ___ c- .:-~· 

;:_ ... .._ -
-- - .._ ; .:__ ___ _ 

- 1 e::. ::.:re et ·::-::.- -

-~ 
- i "-' ·-- - f- ,..., .... - !_. - ~- '- ~-' -- :: ."::'" ~-:.. -,-~- - -

......... --- - ·- -- .._ - ._- ::. ~ ._ ----::.- - - ;._,.~;--· 
.. :.. ~<--- :.._ ~~~,..-~; _- - - -- -31.12.1S--c:L 

...._.... ._ .::: - - ,,: -:.. - -- - - - ~ --. - - - - -:- ·- - --

dis cu" s i ens or: the e xoe r ts pr ocirar.u.:.c; u. rn-::e t if,c s . i r.- Sle r r-e ""._ e o6e; - c~""--~-
:•ee de ::i tc c2t•1e:- th.; -~cc::sScirv--if.fc~rr::a=:ciQn·on~tJ1e r>..Ji-lo..:r.o- ~ -- -------:=-~ 
a.-,::; housi:-:g situ2tiar.'Ir.-_tfr&~t6u_rtlry~. -Sa.lrioc- t0c-·i<'ai!·at--: c __ ...o:~--~- -
r2-:g~r:-.e .. ts : o:- tr.e co sul ta:ior~s;-a-nd--IT:e.et.iri~~ of th;; e_X~6;'t~.-- :- ':- - -
visit tt.: " Sierra ~rick_s!'...::; :_pr__i..:;;-te- tr .... ·~1"":j-_cJ,.~~ r£r·.:.ct.:. !'a.~tor:y . ... .--_: -: ·_ -
vis!t to ~ ~issy £~tate " a Gouer~mentel programme on sociel 
a~d 10~-cos~ ncusi~c • 
T'"'.e ;y~:;::-ts · isHed ssvF-ral dueliings a·· dif'fere:::t ty;:·e~ <>''~ 

?.gE • 
vis!te to a c~l~tree farF ~n~ inspection o·· thE ~veil~~l~ 
fibers nnc reeds( near Waterloo ) 
visit ~t tne Faloko clay di9~!ng works • A~~ling of c~ay ~ 

- aJscuss.ions at SALH[•L. on polyrerization o'" clc::;s 
- visit to the '.' inistry or ! ines, geological oivision • 

conswltation of Dr. A.C. UURIE , dire··tor of the Geologi~al 
Survey • Discussions on the P~loka clay tyoes, latherite 

.cl::lys, the availability in the country o: ii.02 , Ca(OH)2, 
Umestone, gypsum ano other cuilting ~aterials • 
visit of the National Workshop ( repa!r . maintenance o' 
gooc ~or Government and pr~vate inaustries) 
Dif'cussion uith Racclf"fe C.A. COLE, orocuction r.anager of 
the ~orkshop on tne ucrKshops DOEsioilities and the new 
prcjects ( procuction of corrug&ted sheets ) 
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3.1.'l~t: .. 5 
:: 

Meetir:~!': at to1...rat. 2ay Colle_ge in fre=tourc ui th : 
p~o:. IBR;Hl~ , Htad tivil enginae~in9 GEGart~ent, 

- c:Hscuss!o;;s-,!_~:-. LuiL·ing :•a'-s·:rL;ls in the coun-:ry 
a1"lt the actui::l pr-:~o;:>-tts in fi,·,aim; nei: binders ir:i 
or~er t~ tF~l~c£ cement 

--_:---::. 

cf 

-- ... -- ---- , - .., --
:-:ve-: :: ~.:.; :: ; '- ·1\::;c·< ~ -•~§:;;;'(·'=-----~-~F-~;:~~20~~-·~-:::=---?_ ... ;t 
:·~~~~-: .. -:;;- •..:),·.:'J.'-T"i-;;.. i'--.-' - - - -

--· - ----~ ~,..~_~_,,_-::• :C:-;:-o:::_ :::-;:-:.;~-::?-,i~~~:::~0_::~--)~~~: 
- - --- - ·- • -.- - ~ _r<- ;::-------- - • - ,,.... • - - ,_ -- •. 

·----_...;-~.J~-2-~~-~-~~:._-:-g--:";_~~:; - __ :;;_·_· ... - ~-~- .~~.~~_;::_:,~-~:~;:~;:-~-:..; .-_:.."t~· l· .. ~~ .. __ :.:'_~~-
; >· :·: --; s '::(r-< ~ :..: ~- -, "'--- ~ _ ~5 ~ ~;::~-: ~:;: :- ~~~~ ~.,__~;~::,:~;~ -~~- ~~;~~-f ::- c' _LI i-
- _: ·:-:-i ~· i.~:_.;, - '.""; ;-; ~f~E._-- _ :..· -... ~ "_ ;:__:_-_ __ e: - -; :---:. .:.- f1 r· -·-- _ 

-- - - ·-
.. -., - . -- :·_:. 

- ' ,., 
-......: --

- r r" IP • -.-. ;:.. ,_ ""':":" -- -· - - - - _; - ".'"' ·- - '-- ~ 

~:-:--..:. ,._ :...,....:----~:- ._: .. - _w_i-:r--f:·-;:--=·;-
- -

l:S=_-~:~.:~ 

~--:-- 1"""1_5e~t 
; - ; ":: ' .. :-;...~ .-.~ ...... -- . ___ , 

:--- - -

- - --- _. __ ::.----
~ -_ 

. - ::_'"'.:;:-- - -- --~~-' - : --- ··-·-· 

- {ee:.:uc-'c.-7 .. _t;~~--. ~-!:'i-~:~;~y {-:i· r-J::.:.::{'(f:;9;L;;ri:.-_;;,.:c-
_- _=- i:;.~l ;.;r-~i:;~ ... !~z_{ t·rr_ ::~ ~~- -.:- . _ .. - -~ 

~ __ · ~-~:;:;~_/.,.~ --~---,~~~~~.~-~-'...~~~_,·;~:i:~~!-/:~it'!~/--- ~r:_c·r-,t~_!./ 

SCl"e 

--

.. __ • J - =.:----- ,. _ _,,.-

; '.~~g:2Jt'.1i·_:_~ __ ::'-~~,:, A' r >;:; · ;·~-~~:0:: o~; : ,_7::c o: ~~' :oun try 
--~- -:: ----:- -::;~ ~-: • .:-~'- \' . .J):-l ";);> ·c...·:·~o~::::oH: ;::·: jec~ r:_o~-csals 

·· -=-- -:.- -_.:,,-,:-· :~ -·~>~-~-~,. :.~~--~-~ ,.-~-:,;.,. #.r6 .. ~~-- c-:t: .. :!'1~r.~ :.-- 1..:il~ir!~ ~-e:tr=r i--
.:..·-·: ;:..-··:-_c,-_:_fFJ: ~-~.~;_~.,.,_ ... :·~·-· ·,,,.- · • . ,·- ---:--·. --_/~ -.;.. -. - -:-~-;-~~C""-:-r_'"· .-C~-_:: ~- S: • 

:.. ~-

-, 
/ 

----------------
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Second rr.~=ting witr Dr. 
and the rr.etereclcgical 

UU =IE ( geological s~rvey) 
de~artcent of the ~·nistry 

;-· e E : i ~ g u i th :-·: r • C • L [!JI 5 , i n .: t: s t r i el i s t , and ·. i s i t o ~ 
his factorv • intFrestinc i~'or~ation ~es obt~!n~d on 
COC~nut fibers, n~~Jral resir.s, lGcal let:x '°~?.lities: 
and the fabrication of sanitary ecuipment ( baths, . 
shcuers, toiiat service. etc} made of local materials. 
Tt1e is of gc;od ~u_ality anti needs only very 
sr:.ell i--.;·;:-.:,vt:: .. e;:its ( c.ciour, rwlish, fixing pi;-.s etc.) 

5.12.iS&S 

~eeL1ng ~ith ~r. ~ORGA~ , cffi==~ at the 5inistry of 
Trade and_ Industry, ~r. C. lEUIS{ intustrial) and ~r. 
~r. A. DURING c ~ 
discussion on various prac~1cal probl~ms in the pro-

duction of cosoo~ite materiale out of local E~te£ials 

7.12.1985 

-·-.;r-Ynal 
5 I::;;:-?. 
final jiscussion en the orc·ect ~ro3csal, S~LHCC in

;:iuts, u; l:GO incuts , outnut a.-,t =u:-ther orosr;ects fc:;:;: 

a long : Er~ project • :::. 
Lecture at SAL~GC for the oerso~al and invited crrsons 
"ro~ the visited ~!~istries • 
In:o~~al meetin9 with fr. IbraM!r f K~~A~A , ~inister 
o= housi~g ,-Lan~ and Co~ntry Plan~in9 

on EPecial request of the finis~ry cf ~cusing , La~d 2nt 
~ountry ~lanning the riss~cr ~: the expfrts u~s ex:e~cec, 
since there was a personal e~=isnce for th~ ex~erts 
wT~h--t~dent. of Sierra L4=c:~e ~r. SIAl<it -~. STEi.iU~S. ------ - ------·---------
;.ft.er consult;:;tio11s of r;.r~-A-.i.:-c::y-erH.J~mtAT-H\e Re~i ant ~--
f.epresentat.ive :·rs. ~·ary CriP.ERY-HE55 hcis i;iv2:i pe;r11is-
sion tG ocs~Done tn~ deGarture cf thE ex~trts • 
Gn th<:. sa:-.e day , a teleY. 1r·s se:-,c to u:.IDG-;.:ienna • 

r:.eeu~.g at 5.-. r· C uith •.r. for st.er in order to ('.iscuss 
so~e d tails oF the projHct p·ocosal • 
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Audience uit~ the ~rEsident of Sierra Leone ~r. Siake 
P. S7EVE~S at the State P.ouse. 
rrpsent at the audience : 

fr. l~rahi~ r. KA~A~A , ~inister of Hbusing, land 
anc Cou~~ry Plar.~ing 
'r. Victor M~CGLEV , per~aner.t secretary of the 
~inister I.~. KA~AhA 

- ~r. D. YO~A , direstor-of the Sierra Leone ~Dusin~ 
Corporation 
~r. E. fGRSTER , Constructio~ Engineer at 5hL~DC 
~rs. f:. CH1~ERY-H~SSE , RR ~~DP 
~r. ~. ALE~~YEHU , SIDFA U~JDO 
Fir. ~. P Tr'CWP.T , UI\ IOCi expert 
~rs.F. BUC~UDYE , -u~ID~ expert 

After the audier.ceT there; 1.:as s ri:~etir..g at Ll~.!JP of: ice; 
uith : :.i~ .C~I:' .. EF~Y-HE55£ (R~) , f·~:. AL: ;,;;v~r.u {5I8r~} end 
tha ex~~rt team in or~er to ~i$cuss the =reject proposal 
ant the reco~me~detion~ of thE raission • 

f i:-.al m~eti~9 L~i th F1;-. vr -.. ~ -, director of 5~L:-tGC i!'l 
order to ~iscuss the recc:.~enda· ons ant the project 
~r~posal r ~~rrt •a-~ ~c~~l=rcr· ~~- =n" .... f1•r.t=_r_ n-_ns--·-- ... -··--- '-"-·-···, -- l--· - . ~ - - - .._ -
Pee~= fc.· l"" - ~-rr ~-ci~c~ ) - .... _. - ._ '= ""c:- ....... - -- " • 

Oe:ertur~ o~ ~he experts, e~c cf tn~ ~ission 

-------------

.c. 8~ie ing : ~~!~L Vie~na 17.12.19~4 
Debriefing : t:r.l~C Vienna 3C.~.1gr-5 

~--

,. 

r 

I 
I 
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USE er LGC~L RESSOU~CES IN co~rGSITE 
~H-u r·:i.;TERPLS ' 5 '7:onths 

A. Sierra Leone C~nt~itution 

.f:Jrem.:>n 

.six sk:L::ie:d wo:-i<;:;rs,i~!cluo1ng ti.ro 
c:::r::-eri:.ers 

E;:;uipn:ent 

.use of WG~ksh~~ ( 200 m2
} 

cocl storcge ( ioo 11:.t) 

. ., - - .. 
an::i .c .!.05EG 

• press e~ci~~e~~ fco~structed locally ) 

.i.!c:-kshcc t·oois 

.~oul=s ( steel ~ wo~d) 

-................. , 

t.:-s~ ing 
'-,~ ..... 

us€ cf l~ncrc:cry --<'~"--
0~ la:· .e-L!in;e ... ,t" 

ccns:.ruc:ior1 of SO"'E e-wi:·rr-er-t 

• test ir.? ( f. ::e- c;!-. t, fire res i ~ta nee, heat 
re~istance,usat~er!~Q,~~~~frio~o~ical 
attack etc.) ·. 

Rau rnat.:rials 
• bast ~ibers and long fibers 

2.4GO L 

3.600 L 

~.100 L 

4.CCO l 

s.ue:o L 

2G(J l 

1.COG L 

5.COC L 

1.000 L 

" .ace i.. • 

i4,.C.CC l 

~~. 
5. o-~ G"L 

2.000 L 

1.oco L • sev~ral types of resins .............. ·~. 

\ 
\ 
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Office and ad~inistrat:vE uork 

• rent , u2t~r, Electricity etc. 

• technical literature, ohotoccµies etc. 

• secretary ( 1/2 time) 

~lisceilaneous 

Inflation rate = 1%/~onth. 

Total 

. f!f€ icial -ex-chc'i:-!QE rat~ 1 US $ = 2.50 l 
( L = l;:ones ) 

Totai 
. • 

60.400 l 

JOO l 
200 L 

1.000 L 

720 l 

2.500 l 

64.620 l 

3.SOO L 

6C...520 L 

27.40C US $ 



,... ..,. .... 
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Cor:~ribution 

Experts 

• Prcject coordinator { 2 ~onths) 

• Construction EKpert ( 5 mQ~ths) 

~aterials and e2uipmant 

resins (polyester & phe~clic r2sins) 

glassfibers- _ 

• s:-::zll tools & s::·::-ay E.::ui::;=-'ent 
~ . 

• :-::;u.L.C! . ' sno:e .... 

• six ecr~~ jackE 

tvpes) 

exrt:::r !-~-:.a; S',all p:ress ( :r:-ent i: 
trar.spott ) 

f'~iscell ::necus 

Tctal 

Scnclars~ip 

on :ar~c~its ~~teriels :or &~ e:n
~ineer or e=uivalent at ~.~.E. 
~r..:~sels, 5elc;:LJ:".'(see a:-ine:x III) 

• o:.e: s::n:>·rst:ip ·o:- c;r:e year on 
new ~uilci~g tech~ologies rcr En 
en~ineer or e:uivali~: . ~ at t.-.,~.:.:. 

Erus;els,=elliu~ • 

• cne sc~~!arship c~ twc years in 
gecJooy for a Qeol~g!st (IfAO 
::ou:~e at v.v.E. 6ruseels) • 
see a:-,r-1e" JV 

+. 

* 

2C.GOO US $ 
60.00G 

1.500 

i.ooo 
200 

:.we 
·mo 

1.GOO 

1.000 

1.coo 

:i.oc-o (ir.::::1-..:ci!'":C: 
t: "'V2l } 

4.CC.O " 
*' 4.CGO " 
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ANNEX III : PP.OG~AF. or TH[ INTER~ATICNAL TRAINING COU~S[ 

J~ co~rcsITE :ATERIAL TECH~OLOGY at the free 

University of ~russ£is ( Belgium) 
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ORiblN AND AIM OF THE ICT TRAINING COURSES 

All over the \IOrld attention has been focused on the application of 

advanced composites in the field of_ space, air. water or earth transporta-

tion and other advanced technologies. 
Vbat has to be done is to emphasise the use of compasites in consumer goods 

~ where they can meet the needs of the new world energetic and economic poli-

cies especially in development countries. 
Following field will beCOYeredvith composite systems· 

use of loca! geological deposits in composites 
disaster resistant housing 
earthquake resistance of structures 

• low-cost housing 
. optimising of local resources 
• design of cons'Ulller goods, furniture and housing 

with the miniaum of energy input. 

It has been demonstrated that a lot of goods can be redesigned with 

composites realising the most ilmaediate and important saving of fossile 

fuel in energy conservation programaes. 
In establishing the International Post-Craduate Training Course on 

Composite Material Technology, it is the organizers aim to create on an 

international basis a selected programiae which shouldaombine all major 

aspects of specialized theoretical and practical training in the field of 

composite materials technology. 
Therefore ICT is linking up an international interdisciplinary and 

interuniversity group of specialized institution• aad laboratories, thu• 

continuing a long tradition of seieatif ic research and collaboration a1DOngst 

each other. 
Alt~ough ICT is located 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., whereas practical training is completed 

in specialized la'boratori•• at other atsociated universities. This should 

guarantee a genuine practical education, beside• an initial theoretical 

one. lt is thought and hoped that the selected programme with its wide 

group of affiliations will meet the demand for skilled engineer• in compo

site material technology and low-cost ho~sing, especially in developing -

countries. 
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To this programme are added courses in computer technology and on the 

application of quaternary geology in coJq>osite raterial technology as is 

offered by the International Post-Graduate Training Courses on Fundamental 

and Applied Quaternary Geology (lFAQ - V.U.B.). 

From 1985 onwards. ICT spreads its activities over a two-year period 

for post-graduate studies. During the first academic year. participants 

will h~e to follow a serie of theoretical courses and practical exercices. 

The second year will cope vith COl!lplementary courses and intensive training 

in l~boratories. finally culminating in the preparation of the final report. 

ICT will-not: remain strictly within the framework of the abcive des

cribed purely educational studies. Scientific and industrial cooperation is 

to be developed with fon.,er ICT participants within various fields of com

posite material technology, following their return to their native countries, 

especially with regard to natioLal and international projects. 

Finally. it should also be emphasised that demonstration and-training 

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 (International Training 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. 

r 
I 
; -' -



PROGRAM 

I. XATURE OF COMPOSITES : 20 lessons ; 30 hrs practice (20 t - 30 h) 

I. I . Continuous "lnd discontinuous phase_s. 
l.2. Mixtures. 
I. 3. Inclusions ln matrix. 
I. 4. Fibers in matr;x. 
I. 5. Interface attd interphase relationship. 
1.6. Composite properties. 

2. SCALE OF COMPOSITE SYSTEHS : 20 1 - 30 h 

2. I. Molecular 

Copolymers 
Polymers 

2.2. Colloidal 

Suspensions 
Emulsions 
Ceochemie. 
Elastomeric rubbers 

2.3. Physical 

Foams 
Fiber in matrix 
Laminates 

2.4. Technical 

Sandwich construction 
Coated textile 
Adhesive bonds 

2.S. Structural 

Integrated constructions 

3. MATERIALS : 20 L - 30 h 

3.1. Metal systems. 

3.2. Ceramic systems and concrete systems. 
3.3. Glass systems. 

3.4. Polymer systems and asphalt systems. 
3.S. Cellulose systems. 

'I 

I 
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4. MECHA~ICS OF COMPOSITES : 65 l - 105 h, subdivided into 

4. &-. Anisotropic continua : 20 l - 30 h 

Stress-strain : - anisotropic 
--orthotropic 
- transversely isotropic 
- isotropic 

Plane stress 

Examples of anisotropic and isotropic solutions 
-
Plates and shells 

4.-2. Mechanics of continuous fiber lamina : 7 1 - 15 h 

Stiffness of unidirectional comp~sites 

Transformation of stress and strain 

Off-axis stiffness of unidirectional composites 

4.3. Mechanics of laminate 8 l - JS b 

Description of laminate 

In-plane stiffness of symmetric laminates 

Flexural stiffness of symmetric sandwich lamina=~• 

Properties of general laminates 

4.4. Advanced study of composites : 10 1 - 15 h 

Failure criteria 

- fabrication stresses Hygrothermal behaviour 
- heat conduction & moisture diffusion 

Effects of temperature 

Micro mechanics 

Fatigue 

- angle-ply laminates : unsymme~ric 
symnetr1c 
anth-ymmetric 

4.5. Numerical calculation methods 20 1 - 30 b 

Finite Element Methods : - theory ~ 
- application in composite ~chnology 

Boundary element methods theory 
coupling between experiment and numerical 
methods 

Data bases introduction. 
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5. TESTING OF COMPOSITES : 35 1 - 60 h, subdl.vided into : 

5.1. Material testing 20 1 - JO h 

What are the parameters to test related to fibers 
lamina 
laminate 

Vhich is the camportment of a composite (models) : elastic 
viscoelastic 

Testing methods: strain gage-
Moire 
photoelasticity 
::holography 
acoustical methods 

plastic 
viscoplastic 

coupling element + numerical methods 

5.2. Struct~ral testing : io 1 - JO h 

cree;> 
fa"-i.gue 
prototypes 
similhude 
strain gage 
Moid 
photoelascicity. 
holography 
acoustical methods 
computer technology 

5.3. In situ testing : S 1 - 10 h 

6. APPLICATION (seminars) - 50 seminars • SO h 
-== 

6.1. Energy saving 

Energy saving in product design 
Collp~site systems 

6.2. Light weight construction 

House constructions 
Space techaology 
"Matching" 
Building applications 

6.3. Structural enginee~ing 

Low cost housing system 
AG.,ixtures in concrete 

r 
I 
! 
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6.4. Up-grading o( mat~rial properties 

c Design charts _ 
telDent Oinci concrete - upgrading \b_amboo reinforcement) 
Na~ural fiber reinforcement 

6.S. E-'lrthqualte resistent design vith CC;imposites 

Charactefization of earthquakes· 
Improving the properties of composites ::-:,earth based 

· · others' 

7. DESIGN : 20 1 - 30 b 

7.1. Design of composite materials 

Matching 
Design charts 

7.2. Design with composite materials 

Gluing 
)-dimensional composites 
Composite sti:uctures 

8. USE OF COHPU'IERS : 60 h s~.minars 

8.l. Computers : introduction to their use 

8.2. Prograaeing language 

,'· 

8.3. Introduction to the use of finite element packages 

9. FIELD EXCURSIONS JO days (* 80 b) ; (cf. IFAQ) 

JO. FDl'AL REPORT : 300 h 

Result of a guided research. 

(. 
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OirrLINE OF PROGRAMME AND COURSES 

l. Duration. diploma. certificate 

The programme will consist of two academic years ; the first~being devoted 

to th~oretical courses. practical exercises in laboratory and in the field. 

_·The second year vill be entirely devoted to the preparation of the Final Report, 

its presentation and defence. COmplementary lessons will h3ve to be folle>V~. 

-

Certificate : A certificate (vith notification.of marks obtaiQecl and ori~t.~--
---- ' - '-" •y - ·- ·- > '; __ .,'., -' _ _;_ __ • _,··-·,·~-~·---

tion £~i1oved) will ~e award-:d upon successful passi~g" of the f1r~i; f-~~~tf". 
examination -which s~uld · aU.bw the :pa.rticip:anb the ptepadition .of tile -~i.~~ 
Report. 

~ -~!PlCJ!! : ·1CT will issue a Master of Science Degree in CompoFite Material Tech

uology to all participants who have followed satisfactorily theoredcal and 

practical activities during the first academic year and presented a Final.Be-

'- port during the second academic year. The diploma ~ill mention the degree, 

the orientation and the title of the Fi~l Report. 

2. Choice of the course 

The choice of the progranae of the theoretical courses. and practical exer

cises (first academic year) aDd the orientation and topic of the final thesis 

(second academic year) will.be established accordi~g to the recCDDendation by 

the Academic Board of ICT, taking into account the needs of the candidate. 

~ individual programme will then be set up in compliance with t~ ~cientific 
backgroun of each participant as well as with his future occupation(•) and 

the r~~uirements in his country: of origin. 

Courses during the second year will be directly related to the Final Report 

which has to be prepared for its presentation and defence at the academic 

year. 
Seminars and conference• on specialized •ubjects will also be given by visi

ting professors, and Are considered as part of the ex1mination prograaae. 
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The teaching staff would cons~st of professors. research fellows and assis

tants of different Belgian Universities and research centra. and a selection 

of foreign lecturers. Ve foresee collaboration in : 

I. Vr~je Universiteit Brussel 

2. Katholieke Universiteit Leuven 

3. Rijksuniversiteit Cent 

4. Universite de l'Etat l Liege 

5. Centre de Recherche lloutilre 

6. Centre"Seientifiq'1e •t Techuiqu• de la Consttuctio!J 

7. Nati0naal Boger Instituut B0uvlmnde ~~ Ste~ebouv (Antwerp'eo) 

8. Technische Rogeschool' Eiuclhoven (Nedetlaml) 

9. Technische Rogesch~l Delft (Nederland). 

INFORMATION 

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 

c 
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or THE l~TE~~ATIO~~L TR~lNI~C COURSE 
o~ ru~~A~(~TPL ~~D ~PPll[D ~UAT(R~'RY GEOLCGY(IFAO 
pcst-graouate course ) at v.u.E. erus~els -8£lgium. 

.. '.Jvn;e Universiteit Brusser 
· ~Y~aculty ~ SCience 

·.:::·· 

IFAO 

Pleinlean. 2 
1050 Brussels - Belgium 

. lnt~mational Post-Graduate Training Course 
on Fundamental and Applied Quaternary Geology 

International Po1t-Gr1du1te Trainine Courses on Fund1mentel •nd Applied Ou•l•rNry Geology 
(IFAO): 

- Orgartizeo by the Free UnivJrsity or Brune!s IVUBi 
- under the sponsorshis: of 

UNESCO (Earth Sci~ee Division} 
INOUA ('.nlernalional Union for Quaternary Research) 
Nf'WO-FNRS fBelgian National Fune for Sc1entif1c Fieuarcl\, 
Belgian UNESCO _Cornmift'N 

- with the inferun"'9rsitary collaborarior. or the members of sl'le reaching ataff alld laboratories of the Universities or Litge. 
(UELJ. Brussels (YUB and ULB). G.n1 fAUG;. 1.euven (l(UL}. Louva1n-la-Neuvs (UCL). Antwerp (RUCA and UIA). Gembfou• 
(FAE~). the Nasional Higher lntliMe for Arct111f'Ctur~ an~ Town Plann•ng. Antwerp (NHIAS). the Muaeum of Centrar Africa. 
Te'VUren (MCA). the Roya! Mereorologica'. ln1litute tKMI). 

- in collaboration with membtrJ of IM Geotogieaf Sul'Y9Y or tne Netherlands (RGD1. the Belfiln Geologi'81 Survey (BGD). the 
Geological Institute of the ACldemia NAUK.IUSSR. Ill~ Geological Survey of CreChOlfcwalUafCHR. ttle lnsrilut• of Geo;raphy..' 
Lille. the LabOratolre de CWologie du Oulfernair•lMar1eille. and the Depa""'9nr Of Ouefemaiy Geology in UPPHla!Swedef\ 

- in coflabOrlfion wHh the Centre for Ouaternary Ssrarigrapl\y (COS). (Belgian National lci9nc. founcfaffon - oonflet 9roup). 
- in cofllborarion wflh the Jnsfilute for Marine Scientific Research (IZWO> OosJende.lredene). 
'- Govemmantal Marine Filhtrlfi Slalion. Royal Belgian lnsrilute Narural Sciences fKllN), Mln19tmeni Unit North Sea Model· 

(IMMN) Governmental Cen .. r Afric:uffural ReNarcfl Glienl (C.L.O.). 



ORIGIN AND AIM OF THE.IFAO TRAINING COURSES 

1be steadily growing need lor the .atudJ or looH Hdifnents and lhair l9latK KOnomicallr valuable ~ is el he ~ront 
at an lncrusinp demand tor tesea"Ch anc survey in :>.111ternary Geology. The complex nann of o..temarr Geofog)-. aftuated 
at the ttil'9Shokl of Geology. Geography. Pectoklgy. Oceanography and l.imnology fully dealing wllh 9ftVirollSnenl8 problems of 
1t1e Prese:it and 1t1e Past asfcs tor Its o.r. field ot lnwesription. c:hok:e or methods and besic: phllosophy. 

In ~ish~ the International Past-Grad~ Traininc; Course or. Fundamenla! enc: Applied Quatema.-y Geolog)'. It IE the 
otpniz~~ aim to create on mi intemationa' basis a selette:t programme whie should combine 1111 major 8Spacls of speciafizee! 
htlfetical anct praa;ca1 treining in the field or Ouatemery Geology. 
~ IFAO is linking up a.-i international interdisciplinary ancf iftteruniversity poup of spKializec! institutions. 18boratories 
llhCI suf\~"S lbus continuing a kJr; tradition C)f scie:itifie research and colfaboration amongst •ch olher. 
Anhbugh IFAO is located at the F111e University of 8r1155e!s (YU9). 1he structure worb on 911 lnlenmivers.'tary left!. Most of 
""thecre!ica! COU!'S'5 are giver. a: Use We. whereas pt"actica! training is completed in specialized labo. .. tories at Giiier associat
-~~iwefsiti~ 8J1C national geo!ogical sun.-eys. Tltis should guara.,tee a genuine practiea: education. besides an initial a.ore-. 
-·· . :one.. It is thought 9ncf "*" Ula! the seieCted programme with lls wide ll'OUP of aftil;aiions will meet Dae uivent ~ct 

geologist$ In Mineral Prispedion. Engineerin§ c,;eGloty. Oualetnai:¥ Mapping 8nd FunGamenta! Stratigraphy_ '5peeially 
,,~,··. loping countries. - · 

T~~ • continent&! .. Quaternary progr.mme are addea eouri;es ift 0Cea.'IOIJrapby and LimnolOgy (YUB) ancf a widening scope 
. oCljKattica! _training in the field of :geology as is alrea:i)" Offered by membei's of 1he Geologica! Surveys. 

Fllilra. 1979 onwards. IFAO spread$ ifs activitieS-over a two-year period for past-graduate ~ies. During lhe first ac:adef'lic 
yeir. p&rticipan!S will have to follow a series of !hr.>retica: ·courses_ a.~ practical eercises in one of tflE possible orienla!ior.s. 
The seco:ia year will cope wiUI complementary courses and in tenSiw training in laboratories L"ld in the field. finally culminati:i; 
~ the preparation of the Final Report. It is also tor:l!seen lhat scune fieldwork should be carried out in the country of origin o' 
the IFAC participan:s from where Samples may eiso be brous; fl: to m;,e studied in Die laboratories in Bef;iurr. 

2 Dur.uon. Diploma,~ Se P TE'Mf5EJt, 
-Tiie programme W:!: consist of hire ac:&dem1c years. stari1n' about 1 li'1~111 1a•r of each year. The ftrSt _rear ~I! be _deYDte~ 
10 the0ret1e&I courses praeti;a' exercises in laborato~ies and in the field. completed by field excursions in Be191:im an 

neighbOUririsJ countries . · • . . . 
The second year wm be entirer;- de·1oiec to the preparation of lhe Final Reports. it5 pr9Senfat1cn ant:! defence. Complementary 

lasSOM wrill hllle to be follcweci 

Cettllcate . . • th 
A eenificate (witrl nol•fi:at•O"' ot mar~ obtat"le<! enc orien~2t10f\ followed) will be a#arOed upcr: successfut passing D· e 
fint ,.ar'E examination whicr, should allo. SM par:rcrpa~ts the .,..eparat•on of the F1na1 Report =ill issue a Master of Science Degree 111 0;.iaiernary Gealogy to all pa!'tlcip~ who have toliowed satista..."lOri!f ~; 
retic:at .. .,o practical activities during the firs-. aea:::1em1~ ye;; r and . presented a , Final Report durin9 the second a:;a:tem -
ypr. Tne diploma 1111;!! med1on SM de~·H tne orier:tat;on a:ic lhe title of the Fina. Report 

~ CllofCe or lhe courn 
The c:tto•ce c! tne programme o! the uieoret·c•: cou•ses 5nc: p!aC:t•_ea! exerc:iNS (first acaoem1e yea·) and lhe orientati~~ 
and topic of tne fina' thesis tN::Ol'I~ acaoem1c year1 wit! be es1ab1isheci according to ltle recomme:idabon by ttie Acaoe:r.

1
-

Boarc ot JFAO. tak1np into account the needs of tn~ ca:\ct1date. . 
An indnriduat programme wil: theft be set up ;r, c~mphanu with the. ~ientif1c background of each pa111c1pan1 as we!: •~ 
with his tuiure occ:upatio"1(51 and the reouirements 1r. tJ;5 country of ong1n. . 
Terr c:o.;rses are obn"atory wt.1:e a minirr.;.1rr. 0~ su1 '°mpu!sory e11aminations per orientation muse be taken tot.•is1n; a 

minimulT'• m 350 lecture hoJri . • 
&eleeted courses durinG ll'le seconc yu~ wit' ~ direet•y related 10 the Fina! Report wh•Cfl has ID be prepar~ tor ;u preseri· 
llfiOn enc: defenu at the end of tne second academic: yea· -
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