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1. e Enpert (woup Meting ou Imiu.irial Conuirwetion sa Develeping
Counteios was held in Vienmn frem 20 40 26 Dovender 174, 1% me
organiesd Yy the United Betions Indusirial Develepment Organisstion (WIDS).

Y The purpees of ths Kesting was 1o dissnse and deline the prediens %o
o overesne in ostadlishing and ensouraging the dovelepmont of offestive
and agprepriate intusirial construstion astivily as o besie of inestrial-
iestien in Geveleping soumtries,

)-'.olutmm oartain sowess of antion et wanlt semirihwt»
‘evarde eneing the csnsiraints on the growth of favtery milding,

A, Isinstrial eone! ration te a ~ompnont o7 the emtire conalrwiion
miivity, e min problens of the eoamtrctiion Andnstry 4n dewnlophn:
rwant. ries wrre din-vaned sl an Rapert Oroup Reeting 2eld under the suspless
of WNTBO a'. Vieann in Octobdnr/Mevember 1971, (See INAB.1/2/21.) The
Reating on vhich this rrport i based wan n follow=wp Lo the earliar
PFesting,

e The prowp of nxparia dralt with the emr-al]l aspartis of develogment

of & nemntry toether with clther nensiderations that rmet be bept in mimd
wile formulating polinies for the inlvsirial aonet mwtinn senter. e
antivities of this mentor nay rane from the ratienalisatioa of conventinaal
neam rurtion trechniquea to A nechonical praccasing: prooedure and asscmhly
oporat fonn,

Ao Thr feanes deall vith velated to standardisation, onnstrection oompenents,
selection, uiilisation and maintenamne of squipment and improvement of
‘Sechnigques in Iarge prefabrination plate,

7. Prierity aress for construction firee anl sontwactere in develeping
coumiries wore alee discussed, The inpertant sspectis of preject swrveys,
prejost enginesring, speeifications, deficiensics in tendering, contrest
finansing, construction mangement, quality contrel asd labeur relatiens
were highlighted, Btress was laid em censtruction firws receiving: estter
teshnical and mamgerial treining in all fields of industrial constouetion.
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COMBLIMBIONT XD ORI TIONS

17 Me S~ Nodpm coae Lo e prae e ieenamy o 0 L Lo

wrking moepa o7 the Hrel ineg

(n) Intiwt rial comst-ucilon im & apecifis coiponent nart 0" the
ratire comptru-iion astivity 40 & conntrc er pegion;

(%) Ba~k ind ctiial mrojan’ cerprines two main nemponentss  nonetratien
wory and emuipment}

(c) ™e proporiion »f these twe prts 18 A4 ervent and depends on
the nraracter of tie project and the stage »° roonaede davel spment |

(t‘) The averas» propariion o Lthe total coalg 0. the projent of
eonstruction work to the Anstallation o7 ~quipment {n indus rial
udldinms 48 60 {0 40 ner renty

(@) The ~ost 0" mountin nparntions, inclming Lhe costs of equiprent
of indumtrial projects, tunle te row in the proress of rconomia
development {in cark ouniry

(?) Indumtris) dwl!inm, taking ints accounl their “unctdomal purpoee,
are sionifioatly dd“ferent from other irpes nf construoeciion industry
end-prodnct s}

(=) ™e nain indnstirial proccszes reevdre hemsn gtminiupes of Ladustrial
dwellinm, viirh are usually iuglt o° ~uch siron; naterials as
steel and connrnteg

(h) T™he rather hoavy teohinologi al equipment ~and st ructura) somponents
of industrial dwellin® vroqiire special erames and other constrwction
apuipment "or inztallation an? assemhly operations

(1) Soms alemmnts o7 "aniory huildin/ ss wall aa nome structures of
industrial complexes can ne built of lonal Luildiag materials
wsine conventional ronet ruction methodsy

(3) Industrial construction desi=mn s mually divided into two starest
terhnologinel project end conntrwniion desime. The tachaologinal
part of industrisl project denign in gometimes comnlicated and
evestes functienal regquiremente for the dweollings




() On \he ether hand, the wide \ppiimtion 1n industirial constrestion
of identienl prefadbricated clementy for differeat Lypes of
Aun'linge. requires ti# Lypification of Iminatria) buildin

on Lhe Mg o omebair wroamn e,

(') Devalcpment off taducsrial ~onatraztivi regqul per the rulivnal
compinativn of tho use of PaIR oloments of 1ndueirial LYLRL e
prch as columnn, beanaa, (Tuoces apd veofs manvfactured wih en-site

and at the facteryse

(r) Develogment of indwetirial conetrustion requires for the production

of wiky slesents of factery i ldings such muterials ns conent,
relling stinel, rlass, Litumen and othery
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s The Rxpert. Growp recammwvied thei Sovelepin-: ronnt rien shonlds

(n) e mace 0l avaminn 4o a0 el o abend gty depond i e mdend

“e Ahe vegpbe F4{ne 0 the matn Yila g L n rm‘:n"‘l'ﬂ.

(h) Rlasorsd s the progscctive proiume o img Vdda: matrriale
tatont ring «l'-~~#ln;mw~m, e Amo ermet the merepll fasel

‘o ganrval econemts detrimment 4t Lhe raprd ryy

() Orrantnn overprent sapne 4 fep samrt fant Lo PLrma dealine wilh
Mt rial nenmt e Lion)

(4) Protent, mn A rosaneretive hanin, th~ maa3 pretmtion v’ bad \din-
raderialn, elemenis and oompouents ne we'l as conmtruntion mackin-n
A cruipmont, ineludin - Lhedr ropodoeg

. (#) Bavelon tinet vial ensiraction dead;m vilh wide wae of Lhe
experieane Already anowrilated dn drveloed mnd developing
rount rica wit!: larie aprltnalion of 4 niled projectis for
invduat ~ia) dwellinm,

14 The Bxpert Group rencsments) the UNIBO o sulds

(0) Ormanise assiwtnice to the develepin: neumbrice at their woquont
£1 Lhe dnnlementation o~ propoacd jrecrwmnn (sen anneres 111V,
Prop-mmecs 1-111)}

('u) Collect armteraifioally ciperirire my Lhe Vrvaloment 00 the fwiamt dal
iadiwt rinl conmt ruddon aretor §a dev Yontrs gl Arveloped nowntries)

i

() arreane t1e dinarmtnation o7 tnfovation en the amlou;m', or
fatrwt ~iad ormaLrwtinon whink conld e weed ne suidiines in
drvelonin: ~owtriony

(‘, Ar-anine & lavce exclange o ecnerfeans ameme: develofn eomnt vlen
on fndunt rial - Mmmtm proilems Chionsde nordigre, jeint
mlmtma. [ ) nm,,m m! ntlw-m.

(c) Briers the WIINO tenindn> Proramen “ar mrofesaionals dealing with
| imtrtd nvast rent Lon, o

e S e T ———————
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19« Aay arimalisa fon thal has to omadatc o onlicy for snplement iae
the daveloprent o ihe indnstirin) ~onetrantion secter =t appresiste and
analyse the cemplexity of ihis ativity in fermisiing leng-tera &0 will as
short et amn stratesion and planaing, The rellewing are some maln oonsideret ionsd

(a) Indntrial nemsirwrtion eovers ouh & vast area that alwest all
artivitien of a society }ave oame wearing on 4%, Indwstrial
censtrwrtion ndton)y inclwles the ilaing of emall facieries Wl
aloe larse industrial nvejeets, It alse covars the maistenanne
and repair of previouws woriet |

(») Agencies fance “rem gol f=omplayed wrkors Puiliinz their small
werctghops o larce oonstrurtion firme or governmed agmeies
rarrying out national orojentd in the industrial cenmirusiien sesbery

() Lenour covers the ordizary waatilled werkers emplayed in fastory
constrention rift nn to nirhly skilled eperatere and servinemen
we kini: serhistinated oralpeent §

(o) Wenagewemt remces froo 8 "an;-een® manecin; wor' 48 8 mall fastery
te a welleentalilished coass ruction firm dealdng with the manacreend
of a major indnstrial preject)

(r) Deslrn renges frem o self-desioned fasiery te tmricgte oivi)

nginsaring destigne 7 swlear powver statiens anr GAher large
tntustrial projentie}

(z) Briprent ranges from simple hand teols sl hastets te the meot
sophistisatod nematro? fon oquipnent

(N) Pinanaing crbraces aa omer's sl ="inamine his om fastor; 1o the
remplisrated finarcial arvancerents for & antlonal Ladwstvial projent|

(1) Wetheds reage rem fully labour=iatensive te "ully mebanised|




(j) Tenderin;: and comira-tin: {a aiethrr arca of com' 14~ ine imterenly
avi s complicated sine: many narties o~ 4.0l ed with d4 " Meremi
triaremtn and aprreachesg

() Mamdnrde amt enent tentinne For cometriction maieriale amt eommonent 3,
tMXl. ’)-‘ and F'(ﬂ,t"‘ﬂ""]'t' aad “nn 4 "rerent {ttema 0" uay* m ‘“
the acene: Yallin: the ~onat ~urt dong

(1) Development of iadustrial ~onstrviton artivit) dependa on other Amnters
and iadvstries. Om the other hand the status o° those seniors has a
hearing on this branrt n” thae *GOAMNNY §

(») Lavon~ Yars migt in.c tato ~onnfderation tha comeli-atione of the
industry, tts veamomal nature, {9 var-dng wnr volume, the ~loeure
7" labour aiivity az moon as Lhe mirnet ire 49 "indiched, the a0 ¥ii v

6" labon~, the s at-n n” taal war! and Lhe araten o” cantraciin:g

(n) The nrmaizaiion or melhnds requl cad Cne asve congt et ior vor' are

diffe~ent fron matnienan-a o) pepagr 0t ald at raet nres)

(o) Activit 18 37len carrtal sl g1 a oot oo b Wy arwncoies, rrivate
and wiblie, mmn coca e gt drepariment s, mmi~ina) hodieg ate, swith
their om vemtad intr omts, 3andaris an retlodmy

16, Kespin~ thann romplexitirs 17 drdamt riad coamtrietion 40 view, (At gy e
Herdl noasideration tn Tar A teail 0® coperts v wanld he annimed to amnl ‘we
vt ~ataiich a olie ~onelalen will 1he ancinerranomic ‘asto s sl stler
et rwrtion axdstin: i the comt oy to fdrntd’ the "ol lawin=g

(a) Mie nreandt nhalvs ad nrosrecis for develnpiegt 8 tha {ulwiiial

nonet el o fdadumt oy

(») ™e malrrial Lapnta vith roecial rearence (o leread pred. vt o1 and
almd wAth referenne 1o $ipor-iag

(7) W bt dn- 1 achatqieos wlomted sl Lhe vt ot {om rondmrent
merhiner; @l tanln hedn  uead 19 deiL e ae whedher o st oo dnn
or 1echanismtion 2 apeintima A e Luade ta A wprowe  he amgliir
o andenratiring  (Mie = fort shenld 'v consiotet Wwlih Lhe technoloy
ovallable Joa)1y sl alwn shenld aim o “oliring fryort sxpanditures
For the 'mildin~ Ladwet - )3y
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(1) ™~ te Wt~ 7 411 amd power - xiet AN vl el vill he nended in the
sl gee Cor Saytwerrbalisalfong oo noe rormulatin: ha trahning pro Y wEeey
(-) ™ arecas ihat e Lprovement wlSBin the et me consbdaved for
gntimtrial construciion in termn a" pagl ! ranapert , s@iliery sarvi-ee
-t
1:0 A 972 27 acigon ‘ar thr counlries omcmcned ol NI ta swgrested fa the

PrOrTRme Hsublined {n annexes 11-1V,




l)e
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Tue Duigr iv vilel in Mews g tnel muilr.ie. wirectuivs shall be
applupriste v lioue. neoda, In many doveioping countring swet of the 12cai
architests, civi wnginc.re wnd quantity Jurvepors have received ot least
+ PO of Sivit LTRIRIRG ./ reral, and mscquentiy Cuc 3 heavicr tesd
Lhan thel?r vomnterparis 5 indwetrialised coumtrics in adapling their
methods and technigques 10 1.ca nevde wd conditions. Tt i3 nod
IPrising thurefors, Shat in 3 urge nemier Lf d.veluping 3ountiries,
do8igne re dancd um overscas Sracticc wd mdified o correspend Vo
tova ~ mditisms,  This pron-se of sedificition 40 it Joeal eonditisne
is oftem madle mope difficult by thr lack .f )rea! standerds, eodes f
practic: amldl pedlishad inf rrmution,

120 7.8 08 10 ab AR dcoim Ctage ARt ) ma, roontrisetion b cosd
SaviRZ cu'd o mais TV 2 Righly uoil'od comtrechor wsing wlvanecd
CmEtrtiom b cmiquos Commol prodece treiy su . tanl: and comomiog’
Ttrecturs {f the fandamont ! dosign is mt W P Lriate t) the mends af
the cviatun] weor,

20, Trus, the d-eimer®s uki 's should mhesee tredit. ona'’ as wll a8 mdom
maleriaie, luca' #til's as wil' as wWiveared tochmigues wd Yheal socire
M WMMte hasits and cenditions. Th baet rosu!te are "1y $9 be o=
fatned by drsigpers with 3 sogd lmow wlge of mrdeon Float s '8y 45 gt
hese to 13en! mente. Mis ruquired PG .C Bkilis i Ay Likely b b
2Ni.v.d I commirective Shought 18 Ziven 42 Ahe cumtineing training ad
odusetion of 12ea) prefesni mal ta'wmt 5o Ahat v.w'edge e be reglarly
Wisted. Baticnel building Pescarh remiseti me, wivernitics and
other tuiniag tastiteticns have & part 1> plag \n Shis poveess, Wt
.lo-un-m.uqmmux- Wy povvidiag the nssesensy
mm-‘"m-mu aperiase and \ameowdien
is dhared and &4 eomiantod, A Plaa ol iten for WRID \0 sugpeoted ia
"rograme 11 (womes 111).

2. e pool € povlesni ma. 4eti g villls s wme of the et valesh' o
matimal russarces, @l 10 funy Gevel.ping commtelue these wiille -
particelarly svarse. Ia Whas. cirvautae, Wo twdauy Vo desigh
Cewmpiie praduit® 1o it canic Latividen! oliamd Lo pesbape a J1081e
JBAIEvAat, ami B.0¢ coamid Pudim u'd be Stvem o W, »bemibial
alvaiagen L stndastisetion wml ndelw recolinatia. A ferther
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stisulve t¢ standardisation is the need for versntility oo induwetrial

noode change, As Xriukov nointed it atl the 197) UNIDU Bmpert Orowp Beeling
on 4he Conetrustion Industry in Developing Coumtirion:

"\ chasactoristic fanture of medern induetry B the inorensting
isprovanent of its technelegical precesses, ihe srention of new
kinde of eguipment of every iype, the claderaiion of hMighly
sephistiented aseembly 1ine puscedures and the masufaeture of
sere ond 0w preduct lines. All thie hes an offest on the
Wildings and facilities that sre to be planned. Hherter
lead-timse for techaslagienl precesses coupled with the
ewniladility of eguipment of censtenily inserencing offi el eney
reguire the doeign of new, vereatile iypee of Wiléings and
institetions in Wiich the nesd Por recemstruetion will bo
held %0 & minimm,”

Wi le the pace Of change is unlikely $0 be 50 great in meet deoveleping
comntrics, the nced for versati’ity and adaptadility remsine. ot ever
futere population *runds may be, it is certain that most developing
countrios will havo $0 cope with steady incroases in their populations
of working age for the mext 10 10 20 years. Assuming that these
couniries appreciate the scale of the provlem and coHneciowsly purewe

a poliey of work :rcatiom, the nmeed for additional work places eould

be very large. It wou!d be surprising if this growth of additismsl
work plases w.rc mot matched By 4 variatiin in patterms wd sypes of
wosk, 00 \hat factories, warehvuscs, wrksléps and other industrial
eildiags will havy tu Le rogularly adapied. v the presemt prioritie
of 10w iattial cost and speed of erectivm it would therefore be wise

So ald o thir vereatility.

22, 1\ is inpertant 10 rumembur the ane feature that casmet be made
afaptadle (emmapt in the case of mebile Wildings) - the site. Ao
2000 pormanent buildiags are designed 1o last at lesst O to 60 yease,
1% 10 vital that new industirvies amd factories should de sited
stselegically ia relstion $0 plammed mtiteal, regions] amd loeal
dowloppmt. This wi)l psodably b ashieved more successfully with
o notwerk of smnll lecal industrial wmits than Wy ccncentreting
Govelopned on & smal) number of large treding estaten.
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2)e Prefuciivity in Wailding s b inereneed Wy he maufacture

of cempenants off {he stte.and in may doveloped suatriee wilding
Seothnd guer have alrendy follewed this trend, buginning with simple

Gmll emmpmente snd pregreseing t¢ larger clemente threugh asombling of
ompenents. ik windows and desrs sre emsples of oo ponente ik

ot an early stage have pregresced fren maaufacture @ site %0 the
woghahep or Naotery,

24. Pedusing verk en sat¢ 10 o asoenbly precese of mmufactured

Sipenente peraite the enpleguent of & higher prepertion of washilled
1abour and reduces the l1ovel of okill roquired of the airilled penitive,

9. The transfer of the mmfacture of compencnts 10 the factery
smmwrnm-n-muw oloo and
perforumace. Linitatien of sise and performase 10 cspential fer %he
fellowing resoenss

(&) It steplifics smanfucture;

() 3% provides metot ommtiming;

(o) nmm.wmmumm
10 10 vital st e oloee of congonsate sheuld Ve eo-crdinnted
uh.\utnﬁtmw-h-dw“u'q.

Goten”® of Wuilding. To quote the simnle ommple of truditiom) wiléing,
vialew eloes heuld do & multiple of Wich olses,

. M.u--tundmmnmuw 1o alee
lapertant t¢ aliew sespe for further ratiomlimtion and intwtrialimtion

of the Wmtlding presess, m-.w-cb-dmmu:
in the cmstruction indusrtry,

S_arntene

0. Sndustriel Wildiag comsisbnsieally of twe mjer ol emante ¢
() e el o mtn pretusiion ePen '}
(V) ametllaey woummtution (steres, santtary, wifare officms)

8. e prefusiion eres must bo cagadie of heausing ¢ wide vange of
jatustotal v and mt ombile cange fyen ene 008 %0 ansther Wy
obbition, sinstin o wivtitetion. The Wilding avelepe fer
Be. grafusiie sres TOgires on pen fovm of strusture and lasge epane
otpased 40 Wildisg tgpes cush a0 heusing. The strustusal apoten,
mu-—.cmumunmm
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e e L hSrYte T T bl i e il WJher e, e
saced o cstablichiins v -l meace wid A amiona roqairements
£:r o octructura’ fram doo.med Lo low b ase of 4 traditioonai
or ind menous by for Al cxtemy enve bopn and intame: divisionse,
To dvvetap m "open syt D it o 0 el tding, the T owing

stepes e 4w e taovs
(a)  Qentify avai’'r recurcess

Materaalay ook oaand ampoortable

Lab.ur resoure~s and eeaft cividiue

Levei Hf manaz ment rosources

Quality ot bui'din~e oreanications, supervigion,
Quality ‘cunirol

dtaffing ncocdsy

(b) Establish perfomunce nd uscer requircnonto.

Jue  Mith the exception >f uncci) types of industria’ procesges ree
quiring the widing cnvedope by be closaly tallired to the machinery
wnd procous boused, & lar;e numbor of industirial processes can bo
accommaduted tn building cnveldnes of standand type and structural
bay dimcncions To catabligh perfHhmance and user requiremcnts, a
mcthodoluygy can b developads  For perfommanco standards of the
componcnts, this could taie the Lomm of o checlkk 1ist baged 2n the
worls of I30., The checlt 1iut would include such itoms a8 wind
ionding, day'ighting, zlarc, insulation, condcrnnation, rainwater and
iron protection, Guide atandarde could be cstablighed for ecach of
theor perfomance roqui romonty, but cincc many may nced to be ree
lated to local eonditiuns (cege climatic conditinna) cxpert help and
assiotance from UNIDO would be necded in the country concemed,

31. Similar’y, user requirements to establish bay width of structure,
accens, tync and formm of ancilliary accomsmodation could be formulated
in tuc samc way. Again guidance standards for some could be
recommandcd providing that tho industrial proccss to be housed in the
building mmvelope was basned on & tochnology acquired from devoloped
cownatrico and plamning or spatial reguiroments would, thorefore, be
at lcast similar.
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113, DOMENSIONAL CO-QRDINATION, STANDARDISATION AND TYPIPICATION

Sasasiesal co-srdisation and siandardisaties

32. The prerequisites of industrialisation are dimensional

o sodular co-ordimation and standardisation. A mmmber of matiomal
ond intermatiomal organimtions, as well as 130 (Imtermationsl
Standards Organimmtion), deal with standardisation, but very oftea
the standards in building and cometruction wary from one agemey to
anolher, even in ome country. In oountries without offieial
standardismtion, different foreign standards are used froa job

o job,

33s I8 ceems that the dest Wy tc eaforce standardismiion is
Wy onsuring that the Government as the mjer olient of the losal
building induetry gives a pesitive lead,

4. A ccmplete stantardisation in wilding and cometruotien
sheuld includes

(a) Deilding materials;
(v) Duilding components i1noluding prefabricated olements;
(o) Imfuwetrial products used in building comstruetion;

(4) Design oriteria ast sethods of caloulating foundations,
structural safety against static and dymamic loads,
arthquaks engincering, “milding inetallations, somcrete,

otesl and timber constru.tien;

(o) Phyuionl properties of bmilding such as sound and theswal
insulation, humidity oomtrol, wisr-preefing and fire
resistance; ,

(f) Nethods and procedures for testing uilding materials,
ocempenents and prefairicated clements used in Wilding

(8) Betheds and procedures of quality ocatrel
construotion and regular maimtemance of completed work,

”.Mh&dﬂuﬁm:ﬁ-uumm s
relatively small number of stamards may wring lange bdbemefits,
both teclnical and sconomical,
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In,  ™he becinning of ctomaaedization work 1n regard to the
industriatization of ~orsteuntien ghould insludes

Al

{a) wome wusic rule: on aimernaiomd ov voduiar

comgrdination;

(L) Analysis of oasi~ val:dang: maieriale including
Lturnt-rlay producie, csrmeat blocks, stone and
apgregates, iimber, l1ime, cement and steel reinforcemsntit

(¢! Demign criteria fur foundations, struciures, concrste

and timber construction ;

(d) Site safety and welfare

37+ If it ie not possiblo to make local standards, the adoption
uf reco/nized intermational or foreign standards, evemtually with
zome corrections corvesionding 40 Loenl Gypoumat woeg, 18 an
azesptable proo>dar.,
3% The procese of making standards usually encompasses:
(a) Making a survey of the properties from materials
or products produced country-wide which w.ll be
standardized;

Getting acquainted with internalional or recognired
foreign standardsy

Drafiing proposale of standards;

Ciuntry-wide discuseion about the prupoced draft between
producers, designers, research and construotion people;

(o) Drafting the definitive text;

(f) Adopting the standard,

The organimation concerned with saking standards should have
an advisory body for the purpose of planning and supervising the
sotivities of standardisation, The adoption of a standard should
be dome ty & not too larps expert group formed from qualified
representatives from among producers, dasigners, rescarch and
construction pcounie,




40. The drafting of the proposal for a standard say be done by am
expert working group that is fairly small in sise,

41. Profossional engineers, producers and contrectors asscoiations
should be fully involved in all bodies concemnod with the plamning,
making and n'iption of standards.

Difisation

42, In industrial Wilding it is poseible tc design amd construct
(with typified clements) o reasonably large set of differemt
strwotures,

43¢ The technical document stating ths forms, dinensions and
properiiev of typified prefabricated but lding clements or components
is the catalogue,

. Por ezample, a catalogae for prefadriocsted industrial comorets
structures should contains

(a) e general principles of design, production and storege
of elements as well as the comstruction (assembling) of
wuildings;

(b) The systematisation of spans, longths and heights which
ocould be achisved in ths bui lding;

(o) Drewings of typical sections of the building ehowing
poseibilities of combining individual sections %o produos

larger vuilding unite;

(1) Detatled drevings and specifications of variows {ppified
elemcnts lncluding coluwms, beans, fremes, roof and cledding
olenents;

() Detailed drewings of joints and conmeotions )
(f) Detatled drevings and apecifioetions for building
oonponents such as window, doors and dividing mlle;

(6) Dotatred drevings ant instrwotions for the finiahing
of \he Wuilding (floore, wmterproeling, paimting ote. )|

(A) Detatled drevings and specificetions for the instelistien
of plumbing, slecirioitly, ventilation and other serviess,




4., Por the local conditions in which the production
i. expsctei ¢ “e run, thir na:aloguc should be i0llowed

by a production technclogy nroposal including suggontions

for the ure f caitabio plant to erect the structure,

Ase This catalupue might lead to the production of a

srospectus chowing the elementary possibilities of such a

typified systen., This prospectus could incorpornte parts

of the catalogue lLut should not be accepted an a catalogue.

v
‘ri ®

ouilding syeztems,

be used in other countries,.
direct adapilation usually leads to very serious complications,

often combined with substantial economic losses for the Wuyer.

In many countries there is a wide wriety of industrialised
Some of them could, with proper adaptatiom,
Direct transplantation without




IV, CUNSTRUCTION COMPUNENTS AND MATFRIALS

48. Two thirds of the population of davelopineg countries live in the
tropical sony, TNeveloping efforts s:ould thus be conocentrated on
materials and conceptiona suitable in this sone., (If the hot some is
also included, the study will rover almost all tha people living in
devel oping amintriesn),

49. 1In Afrioa, for example, about 4 per ceat (in some States as msoh
a8 80 per cent) of the building materials are imported.

30. In choosing building saterials, priority should be givea teo these
lecally available. The maturel rescurces of the ocountry should be

capitalised, instend of importing expensive foreign substitutes,

351. 1In most developing aountries, there is a lack or scarcity of loeal
stesl and cement manufacturing facilities which are needed for the factory
uilding 10 the first place, The limited stock of rolled stee] and sheet
metal ars needed in other fields., Construction industry has to reckom with
rolled bars of lower quality. Meanwhile, should cement production stay
below A suitable level, in most countries there is encugh rew material to
raise the output,

92. The inwfficiency of timberfor the construction industry is world-wids
and increasing, The international market price of lumber risem constantly;
this is one of the factors lesding to prefabrication,

33. Whareas reinforced conorete is the principal material for 1ocad-bearing
structures of induatrial dwellings (frames, nolumas, beams, roof slabs),
traditiona] and newly develioped 10oal building matsrials should be conmidered
for other parts of the building, such as extarna! non-bearing walls,
rartitions and floors. Stabilired clay, laterite, industrial and
agriculturel wstes are to bs mentioned.

54. The ssall-soale production of main building materials suoh as
osmant, rolled steel, glass and eome others is uneconomiocal,

53, Deweloping countries should incresse the mawufacture of these
wilding materiale more prefitably, eco-eperating in their predustion
on & mliwegionnl dasis.

9. To optinise the imveswmeat i foreign Wilding preduets, these
thouid holpy %0 insrense $he quality or insrease the lemgth of 1life
of Gomastio Wilding saterials (i.0. good aslwniniun reefisg pretests the




structure, araenic sa.” treatment ¢ improve the rssistaace of

wood, ae arsenic 18 alroet free etc. .

57. A gurvay of tue 1 oo 1w avantade nitdine mtariale <hould

be undertaken by governments. This could be carried out by ome

of the depa. ‘wern.u o7 laanl e ‘oo Yiniatry of Induetry or
Public Works, Maior Projesta Adm nistration, ¥inintry of Planning ote. ).
fatth on hoik teckai~ and finanrial anpecta ghould he rollected and

analysed.

S8, A survey of the ranovurces hitharto not aufficiently utilised for
the produrtion of buiiding mntarials should be undertaken, presibly by
some govarnment danartment ajready axisting (geological amd aiasrelogical
services), or by one that could be organised., Ths aesistance of the

U'nited Nations coild be requented,

%9. The trend in dave)cped countries in induntrial fabrication of tuilding
matarials has been to produce units with ever-increasing production capesity.
This implies high demands on the infrastruoture and logistic co-ordimatien,
not to mention the most importamt point| that there must be & demand

for the product,

60. Most developing countries have a capacity for research and development
work on local building materials in their techniocal faoulties, techaslegieal
institutes, trohniosl schools, research and development -eatres oto.

Some of these institutions huve recen..y teen astallished, quite oftem with
bilatsral or international aid, Research work should be a part of their
activity, and topics should be chomen in acoordance with the development
plans of the country, on ths basis of sxperience alresdy ganined in
developed countries,

61. Treditional building materials (brioks etc.) will prevail fo@

a considersble time in indusirial construction, Howsver, ths use of 1ight
prefabricated reinforced construction components (veams, lintels, dosve and
window framer) in comasxzion with treditiomal masowry can accslerate

and faocilitate the developuent of this sector.




V. MAINTENANCE OF INDUTT 21AL 3TRUCTUNE

62. Kven though new conitructi’n forms s major quantum, the upkeep and
maintenance of axiu.i-y vteuctures s important 'n th. over-ail economy
ard development «f a4 country., Maintenance techniques and the materials
used for maintenance are often miite differen! from those used in norsal
construction. The maintensnre personnel have to be all-rounders to
underutand the implirations and make ‘he maintenance work economical
and effective. "he training of psrsonnel, methods employed, material
uped, echeduling and programming maintenince all need xreat planning
and training. ‘'he experience of various countries in such special cases
of repaire will be of great value.

63. For sany developing countries where industiries poesess rather new
dwellings, the problem of their maintenance does not yot exist. However,
developing countries should be ready to eolve this problem.

64. Nore often the developing countries have to reconstruoct existing
industrial uildings to meet the requirements of greater production or
changes in technological processee. In this case the construction has
pecific features eince contractore must Luild at the factoriee.




VI. CONSTRUCTION PLANT ABD BRQUIPHENT

65. In meet (nair... industrialisati n or mochanisatie.. of csastsueticn
oemes about through the inirveu:iien ol imporsed oguipnent. There are

any nuaber ~f iffercnt makes and ranuoition of plamte thet have Yees
introdused ia develeping tountries frew chreed tdeough oid or loans. Dok i

or type of different techmelegiosl develepaent neede different wpare
Parts, lubricants sto. The availabdility and utilisation of eguigsent

1o thus poor. Iven mow equipmeat is seen id.ing for wmat of saperied
pares iavelving heavy fereign emchange. Of late, sany develeping csun-
tries have beoone self-mufficiont in constructioes ognipnent, enegpt
peseidly for seme sophisticated and specis]l equipment whieh 1o chenper

to impert than te mnufaciure lecally. A develeping csuntry that intende
‘o mamufacture ite cwn comstructien equipnent pregressively sheuld selest
only equipment whioch cam be fully utilised or for which there 10 o ready
outeide market and for which techaolegy ceuld be eaiily develeped.

66. lang develeped couniries which may have uandergone thi0 enereioe
vill bemefit by ezchanging .heir ssperiences. A dovelsping coustry
could evolve the most muitadle plant and exchange it with o aslighbouring
ocouniry ia the regien. 7This would help wild wp esperiise and mbe
large-ssale preduction possidle, sconcnicsl and werthwliile.

67. DPer the mecharisa.ion o® ind.ntr . enntirmolion, th- high capasdiy
warth-aoviag maohines and sounting truck-cranes are sest iaperiest .

68. Particular atteation should be given te the spesial vehicles for
the treasperiation of heavy strvetarsl clemente of iadustirial wildiags.
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Vil. IWPLENEYTATION AND CONFTRUCTION OF IMDUSTIAL PROJECTS

63. If it ie sccepted that the donig or has a tey funstion 18 the tranefer
o ceonstruetion teshnoleagy, i1t et alee be neted that the inplenentetion
of “hiw % ko' 5 Aepends om ‘he skillz and experience o’ the oseomireeting
sector. Unfertumately,the indigenous eonotruction fisms in dovel eping
countries often find it difficult te peeruit mffieiontly Migh-lovel
ARpower 1o mieh their grewing respensiMlities, Ameng the pooial ined
funeiions required within » 17 of wuilding and eivil Rgineering
‘ontreetors ares

Bstimating

Plomning and Pregranming

Purehaeing

Plast samagenent

Site wpervisien

Peroenne] marageneat

Preparstion of interin and fina) asemunts
Acosunting and firancial oonirel

Office crgnaimtion

10 & lorge international cemtrector weuld arrenge fer these wmeriow
fusetions te % earried out Wy 0epare ¢ deparinents mergud
omperionced spocialiste., Mt the smu.ier 1ol cemtsector mst Foly m
hilmmu.u‘“w“.ﬁiocf\ulmﬂb
SZperienced oven to agpreciate and omiwmte he worth of esmterma)
spesialist serviees,

. AWMcuﬁomwduuulwd
conptrustion agenay, mking the so-erdination and crgaisation of the
1. dnetey o partiulariy ¢ifficuls team.

72. A‘Mh‘hmtm “thoumﬁu
forn ant is e form of amperte/esncul tents. IV Lo aggosted e
mmu-wmmamuumtmm Sarve &0 & mate
fwhmmuumm-l-mhn-um.




™e participamts invelved in the implementation and csnntrusiicn of
{ndustrial pro ects are:

Cliemt
Dea iy ner
FTimnacing agency

Regu.ating agony
Nilding swpplier

73. The fellewing is an eutline of their funeticas.

1. Owmer/0lient
A, Determingd Tomuireasats for ihe prejost

1. Definition (statement of preject shjsstives)

2. Seope {determimtion of thinge to bo insluded)
3. Time oemsiraints (phasings as well ae deadlinee)
4. Priorities (functionn) and politiesl)

5. Stendnrds of consiruetion (degres of susterity)

3. Determined walue/vwertih of induetrial constsuetion %o MO
opgaaisational objectives

C, Soleets Sonign(er)

. w'o eperisnce ia oiiiler wrk
2. Semsttivity te lecal ceaditiens
(a) Avatleble Wmilding standasrde
(v) Availadie Wilding materiale/motheds
- (0) Aveilabie Wilding tsedes and lovel of @ill
(6) Seetal /sltural sensitivities
3. Ourrent werk lead
4. Prombility of mesting reguired design campletien dpte
S, Nethed of ¢ :luating petetial Sesignese
6. Designer's assocmment of preduciag & dosign Yot e W9
Wilt for budget

D. Seleste site

1. l1sdustrial comstmeinte
2., Censtirwetion comvireists




(o) Dusign releted
(8) ecsse ‘¢ miter, power/Meel, mete Geapomi
(11) Tepagrephical feataree (grewed, wead, Gebange)
(311)  Sebmauefece Mesacteristics, snd) csndi S sone,
mier tadle, ro

(1v) Mecd petential or other notesel 6 enoter
(v) Meress ‘e \reompertation goten astusrt

()  reastevetion releted
(1) Svailedility of anteriais, Jlobeur, s te aseonny
WBier ebie and drusange Guriag scastsueticn
(it) Svailabie finamees
(303) Owniladie episusnt (puspe, \rocdie, esumse)

| B mwmummm-—u
1. Prepares fiaancial stetement
(s) cusvems
(d) Pvojont

8 mwmnwm-

). Entediiches tesme of Aranvtal cssdotence
(a) Busetien
(d) teserens

6. Jentifice smurees of fimartal aoststense
(s) Prergn 1ovestasm
™) @l of paper 1o foretgn/tunestic conrity aashiot
(e) Ieteraisiomnl s
(6) Nereign/tomsetie goveramem
(o) ww AmID

9. OGpploes Mev lemn

6. m—s—mnmunmm
(a) 6ute apurnianl of prepery seplocsnant mbes
(%) 26emesfien eousees of Lameusne
(o) ®mee apptiantios v somennse




P. Agproves mrh of boeirgusr

1. Eotedlishee peimte for roviow of osign

2. Determipee cr..0r.8 ¥ Wit review will be made
Yy, Noviews the doeism

4. NPocommende reguired changee

S, Approves werk

3. Aooepte wrh of conetr-eter

1. Determines LaSpection frogeonay

2. Petedlichee criteris for inspertion
). Naboe periedie imepeciion

4. Aanlgese test vesultle

9. Acespio/rejocis work

11. Destgner
8. Dotermines the vesr'e funetional PeOgs)rensete

1. Usee/client /oumer etates hie roguirenonte in terme of
pot@tiol @uelities

(s) Precessse te be heused { sburage, sssembly, samfuesterisg
procees’

(v) Gealitetive ‘guestitalive reguirensate
(1) noen semperetere
(18) Neguirensate for u'ilitiee (nedes, v werten, JA@)

(133) leserreistioathip of saterisl flow, infesuiion
flew, humsa "% ¢ paticra®

8. Tweasistes 2o uwoer's funciionnl reguirenate iato design
regpirenaste
(s) Weditichos cash Mose e
(3) Sesevatase Whe remised @atial dissasiens

(¢) atucte apatial seesintty emnlpeie end losstes cash
woee \gpo is comples of festlittion

(0 ansust ead loen £ (sover, mber
o fNew, u-\/nunuu-;m of srvics ’ '

8. Gapensst éosign/mterial eulestics

1. lestifies e \gpe of mestreiste 1ioted 18 1.9.8. above,
1.0., SORAPuSAicn constsaiate

3. Diesuiase fapest ea mieriel sslestien and Slasnsicnieg
of csaponsmte




4.

(o) lspast of cemstrainte on physieal preperties of materiale
ond ccnponeats
(1) Lemgth, vidth, thickaees
(11) vesgnt
(V) Istesection botwesn mterial prepertiics and ccupsasnt
éooign and level of wastrustiion tesheslegy

Sesides on prefutrisaticn/intustrial issticn
(o) Setermince msdular s-erdimaticn stanfardisation
(d) twmiledie materiale
(e) Awilodlie shill /equipusnt/oa site erestiion
(6) On-stte ve. off-site Ndrication
(o) Tvenepertation fasilitics capadility
(1) Mbile epmipnemt
(14) Meatmy (trein, sutemstive, arge) ecsastealiate
(1) Type of Joist reguired on site

Isterprets lecally applicsbie regalatery stentasde (esdes)
(s) Mailédag Gostgn eodes
(%) Glety eode

(1) Oveupstionsl Asalth stendasds for compante of
\afestris]l weples

(11) Ues of asteriale %het have eafe preceiuree for
shoir plostnsat in the fastiliy

(o) Bovisemmental iapect

(1) Ia the dosign (seee that infusirial processse awe
o8 asegptadie iapest ea the eaviresnsnt)

(14) 3n 2o csastmetion of the fastlity (ssleste

anterial s and conpeasnts that have an asoapiedle
tapest s e eavisemmeat While ia the csures of
esastsustien)

(¢) Tensiotes e leaally applicaiis csées iate constsusiies
Gosifientions
(1) Comteel of westeuetion presesses

(14) Batadisches & Yests fer 11y commvanse and
thereters awlity wetset 1Y

(o) Japast en Gosign

. AMvises the oumer/slient o0 status of Sesign
(a) Per cont caplore
() Datiasted et of wantsuction of ialusisial emmplen




"0.

11i. Financial eesctor

A. Selicits projects for financing
1. Determines scceptable threghold
2, Ideatifies types of industries that are acospiebl e
J. ldemtifies acceptable gesgraphiosl /ecomemic /pelitical [ovetal
systems ihat are acceptabdls
4. Ildeatifies poteatial owner /clieats

P, Selicits investment ources
1. Determines value of 1avestmeat scceptabls (iaterest)
2. ldeatifies ssurces of investaeat cepitel
(1) Other fimancial 1nstitutions
(11) Privete investers
(131) Rational gevermmenis
(iv) Istermational ageasies
3. Estatlishes accepiable limste of constireinte o8 s avestasnt
capital
(i) Duretions
(11) Isterest
(341) Minisus sesunts
(1v) To whom it may be leat

C. luwvestaeant oceatrel
1. ERetadlishes limite (constraints) es investmente
2. Memitors tise payeeats fre o those Who have mée leans
(i) Priscipal
(43) Isterest

IV. Bagulating agencies
A. Botebliich gualitative steadarde for industrial fasilities
1. Wafeyy
2. l.ltl} cocupetional
3. hwireansatal ispact
(1) Atr offivent
(18) Water offivest
(113) 1mpestien tesvain (dreimage one,)
4. Teming '

5. Betedlish guamtitative stentards for individeal ccastvestios

“«dv. asosptadle wlues of physiesl




c.

8.

.n-

2. Metheds of testing based on
(1) Time censtrainte

(s4) Biuentiom)/ekill gualifieations of peresanscl reguired
%o perfore toot

(111) Coustruction metheds, wtandards of werimeaship

Sotadiich testing ladesatories
1. On-site tooting pregramnes
2. hierial /predust certification

Dovelop suthority to enfores adherence to regulations, oodes,
wpwificaticas

Sootiich ccaponent ssdulerity, otandasdissticn end
tisnmsionn]l eco-ordimtion

V. luilding sppliere

A,

loetify standasrdised sleamats/anits of ssmusre
1. Aggeegates
g, s Wilding mieriale
3. Rrectusel cleaents (sises, dimsnsien, thapes, preperiics)
(s) Deames
(v) Celumme
(o) Pemsls
4, Aochitestusal olonsmie
(o) 3vere/tser panele
(d) Viadeows/vizdow pescls/Tvanse
(o) Cloddtage
(6) Pastitions
5. Toshaienl structures

Miwuins donand for produete

18 “mm

1, leag-tesa, 5-) yeare

3. Dotesnine istemsdiste stepuge regirensnts

”&dﬁivq".h.ﬁ“ob.mhd&
1. Dotesuine the sshane of ‘vungpertatica
8. Muntify ssdes of \wenmpertation ownilaiie
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D. Establish marketing information distritution ysten

1.
2.
3.

4.
S

Determins sategories/groups of materials

Establish format for inforatiod

Detersine cheracteristics/properties of materials and/or
components that reqiir® 3istribution

Establish seane of certifying informstios

Determine frequency of periodic update of infermtion
and ite certificatioa
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VIII. TEOKNOLOOY OF THE CONPTWUCTION OF LARGE INDUSTRIAL PLANTS
AND PRERARRICATID JFDUSTRIAL STRUCTURES

74.. Characteristic features of ths ind wirislisstion of ~omstruction ares
(s) The wide use of siandardizec ,refatric.‘¢? elems s and oomponents,
industrially produced at plantes;

(V) e full mechanisation of all comstructiom proossses on site usiag
sutemation)

(8) Te introduction of comstructioa techniques, advanced techaslogy
and 1180 methods in the organisatien of constructios work e
asoembly operations.

15. 1In the firet stage of development of comstruction as aa industry,
all the operations om with the treatment of materiale and the
maufacture of structures and elements of Wuildings, such as fleore,
roofs, partitions, stairs, windows and doors are mamufactured on
construction sitss. Whea coastruction is ocarried out bty imdustrial
sethods, most tulky elemeats are samfactured at specialised industrial
plante wsing nechanisetion and autemation for the main production
proossses. Ths comstruction site is then an sssembly place for the
mounting of resdy-smde slements with ths extensive use of high-capacity
oranas and other high-productive machinery.

76. Industrialisstion of ths comstruction say reduce the influence
of clirutic oonditions om ths work,

71. The main requireneats nesded for the industrialissrion of oemsizwction
ares

(s) T™he wids development of prefalriocatiom

(v) Unification and typifieation of wildings and dwellings)

(o) Mchanisation and autemation of ocusirwctiion work;

(¢) Intreduction of progressive teshmology and adwaced sethode of

" orgamisation of cemstrwstion fires.
. 78, The developaent of mes prefustion of prefabrication slenente and the

pregress ia the dovelepment of prefuiricntion cemstrustion iteelf
doponds significantly en the degree of \ypification and wmifiation
of ;um-. The wide application of {ypified prejects, wified clenents
umwummwcwwm-t
csmptrustion. The industrislimtien of cemstyustien is clesely 1inked
with full sechaatention and sutamtien of comstructica wesks and aseestly

m. '




19, Mechanizatic: and sutoea-ion change he charaocter of comatruction
work and cresta the sopcits.ne ror the growth of labour productivity and

the reduction of copstruotion Lime.

80. Industirialization in constuction ‘equires the specirtisation of
construction fiirws and aulc.phaueie. 1o wpecialines fires . .@ uilders
can better use the modern high-oapacity machines and equipment .
Development U .ndugtriailzation in the construotion eector requires ths
introduction of modern technol ogy and advanced mathods of organisation of
constructioun processes. Impl ementation of any construotiom project

calle !‘or_tho detailed elaboration of appropriate technoiogy and the
programming of the constraotion before work on-site begins,

81, The growth in productiom of prefabricated elomente permite their use
in 811 types of construotion. In recest times, prefabrinated reinforoed
concrete elements were not used for the nonsiruction of such industrial pro-
jects ae blaet furnnces, coking plants, foundries and long-@pan bridges.

82, Preocast concrete ie now auccesafully used even in mining,
replacing the traditicral wood eiructures underground and briocks in
pit-head buildings.

83 There are good prospects for the use of ouncrete block®, panels and
other eiemente in agricul tural construotion, The application of rejaforoed
concrete sleepers snd tunnel liningscan have & msjor economic effeot o8
iransport construction,

84. Development of the productiom of p sfabricsted reinforced concrete
olements has two stages. AL the early stage the production of the clememte
is organised on eonetmiotion aites with wide ura of manual labour. At s
later stage, production of prefabrioated reinforced conorete olements and
components osn be oonoentrated at specialised plants.

85. ne trend in development of different kinds of prefabrication production
in developing countries starts at the lovest level and goes through
intermediate steges vith various combisations of proportions (on-site
production and plaat production ) until 14 eventuslly resches the vpperment
level. The msa production of prefabricstions requires the specislimiion
of plante ‘permitting the i{mtroduction of pechanisation and sutomstion

of most operstions,

86, PFor reamns of enOnNOWY, tbe aminima production capmcity of pre-
fabrioation plants for industrial oonstriction should be mo less thaa
60.000 £ 1 ”.m .2 a 1‘!‘.
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87. Ia thie comnexion, the economical approach sometimes requiree the

estabtlishment of biateral and multilateral co-opesmation among deweloping

oountries in the field of production, comstruction of building materials and
ocnponents on the bess of interregional projects.

88. Partioular attention should be puid to the desigm of prefabricated
elements. The experience gained in the application of prefabrication
shows that the further development of sich elemeats follows the following
sain trende:
(a) DPalargement of elements with relative reduction of their weight}
(v) Umifioation;
(c) Improvemeamt of quality.

89. The use of high-capacity cranes on comstruction sites makes it
pessible to raise the dimensions of elements esignificantly. There
10 & tremd that weight of components for assembly operations om site,
especially in industrial building, increases from year to yesr,

90. Ia this cemmexion the working papers of the intermstionsl symposiwe

of thin plates and sandwich panmels in the tuilding imdmstry, comducted Wy

the Intesmationsl Council for Building Research Studies and Documentatien (CID)
in Lins, Austria, from 4 to 7 Jume 1973, in vhose werk UNIDO has assisted,
night bs comsidered by developing ocountries in the developmeat of
prefadrication,

91. The further performance of prefabrications will lead to the larger
application of light structures based on aluninium, plastics and other
sodern materials. It sheuld be recognised that the application ¢f meh
ssdern materials as plastics makes it pessible 40 inorense censideredly
Ahe factery readiness of prefabrications asd to reduce substantially the
labsur-intensive operations on censtruction sites.

92. The growth of the flest of constuotion mschines and thelr medifice~

tions 18 very impertant for the further develepment of mechenisation ia
oonstzuetion.

93. The develepment of the application of techaslegy %o csnstrusiion
sepires that the perferwance of constyuciien machinee and eguipnent coufesn
with changes in construction techmslegy.

94. ¥With the repid develepmeat of the agplicatica of prefadrications ea
construction sites, the weight of msusting clenente temis to iasrease,
roquiring crenes as the maia eguipnent for asombly epaveatisns.
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Pagticular attention should be paid to the introduotion of advanced

n construction with the applicstion of some LYpes
the provision of work~

95.
aethods of sanageaent 1
of scoounting techniques for sutomatic control amd

ing documents.

96. An increase in the sechanisation of construction processes is
ensured mot only by the application of high-capacity machines and sguip-
ment, tut al® by the better use of available techniques.

97. The offectiveness of using comstruction techniques deponds on the
proper combination of seis of needed machines and equipment, specislise~
tion and construction work, the availability of repsif ghops for the
right technical exploitation of sachines, and skilled techmnicians.

CHEE e e

W




IX. TRANSPER OF CONSTRUCTIUN KNOWLEDGE

98, In sany doveloping countries there are wo construoction firee or
contracters who are ocapable of imdustrial conetruotion. Many firme
of comtrectiors are resl-estate speculators rather then comtracters.
st firee are fanily-owned Oor ORe-EAR ORterprises. There afe B
Weiness organisations, and mo techaical persommel is enployed or
sscoureged. The mmaller firme ia developing couatries notd the know-
how for esnstyuctios techniques and management. '

99, The guidelines for tressfer of knew-how oould beo conoernsd with
how 40 develep a proper attitude in imdustrial constructies tomrde the
u-otuuuu.mumw,‘nu.mumtnmm. how
to Wuild geod relationships with mbcomtrectors, cliemts, owners,
goversment, labeur, fimancial imstitutes etc.

100, Censtructioa is & Wsiness that must be purmsed primarily threugh
proper bidding. Thue, Vidding for work needs careful study in terme of
\he comtract, site investigation, guantity mrvey, pricing, werk plam-
aing, sanpower, plant and eguipment orgaaisatios, turn-oul officiencies,
produetivity, financing ete.

101. Oinse comstruction 1o work exosuted threugh writien cemtrestis,

the \ype of contrest - its implicatiens, gemerel conditions, epecial

conditions, obligations en the part of the owner and the comiresier,

arbitzation sad other connseted cleuses, sscalation etc. - aeeds eareful

attention. A0 mest of the doveloped csuniries have paseed threugh :
different stages of contrecting and cenirect conditions and heve arrived *
ot cusvent preciice after mch experionce and legal batiles, the
doveleping osuniries should be given guidance ® that the pitfalle my ;
ot bo repented and time wasted, i

108. ouomuu-m-imnmummuu
sotivity 1o the crganisation of werk. In this phase, ssch matters a0
Job-plasning, srganising different stages of csastrusiicn, subssaivestisg,
mztumummnw.wuunnu-u
asnisstion. The reperting, seating, fimearing, relationship vith e
mu-nuum.-ommunmpumun
uofpmupumm-m«m-nuumu.




10}, It should be noted that transfer of kmow-how PelwoeR devel oping
countries say be as valuasle as, perhaps more valuable than, irensfew
trom developed countries., e criterion in each case 4 - vhether R0
coustry cas contribute expertive to the other. If the level of dovelop-
sent of the lwo countries 18 similar, the iransfer of cupertios will | _J
facilitatsd, To 1chieve this goal, the following siep® should b
underiaxen:

(a) A directory of miitable OORtractore ia industrial and
developirg couniries should be compiled and pudlished.
The capacity aad experionce of ecach contreacier should b
described and the names of references should be insludedy

(v) A list of oOURtFi @8 WiShiRg 10 GREREe contresters for
projects leading to Lransfer ef Kmow-hew should alee b
compiled, The types of project likely Ve o wndertshen
should be described and some indicatieon given of the ansush
of work likely to be assigned to fereigs contrectors » (048
t\he next five yearsy

(c) uidance should be givea of the waye in which centpests®
should be undertakes. Such guidance should ineluée
advice on the ocontrect previsions eamring \hat leeal
aatiomale shall be tully imvelved ia the preject)

(a) ‘The loeal sationals whe wmll be iavelved hwild recelve
guidance on which precesees 1o obesrve ond oa how 0 onare
their gemuine participation in she work. Sert treiaing
esursee could angmeat ond reinferece ihe learning Presess.

(e) The previsiens of the sontrect sheuld wilew organi st boad
msnsmmum.“m«mq-»m
of the contract for uee in drewing up futere poe Joets.

104, It should bde moted that m..nﬂmutnmm-t
kasu-bow, which 1o eutlined in tRi0 sestien, can bo adopted in Si0USASERO
umummmmmuunnm. Tvainiag o6
sosorided in progremme 11 (enmes 111} Wi} then apply.




Drantecy of SARACRGMER.

109. munmtn.umotmmmuumu
m-all uummmdumm-ua. Opposite the
mae of caeh contrester 0o following tafermntion thould do chowm

(s) Base of crgaisetion, adiress, tel qphone maber, tol any
(v) Sese of ma to csmtast or Rie fuasiice (e.g. masuoting direstes))

(o) Aamal tuswover is last five yeare ia o siagie preserided
arrensy)

(6) Type of prejoet uadericheny

(o) Bature of swrvices offured, 08 Gosign and Waild, Wild
cnly, Gamagunent csntvestiings

(n Lostsen of offices suteiée the esuntey of the hand officny

(o) MWM“MWM“M
the last 10 yeare

) hu-lmumndmwu.u.-
poferense mag do made.

hish_af sesnaden NANMA Sereleniag amireS

108. mtmmm-mmm.-nm
mnmmummummm

Pesatiens. nuwmuu.—-umm
we Nllotag

(o) mdﬁom telaphons end teles mabere and 0
-.mamnnuww
% ot 1a the fiset iastencey

(V) agpreniante tadieattes of ot cumtsnste g o 108 %o
furign ewtgncters ia the sast five paare. fNie choudd fastule
e tatiestien of the gpe of werk and 1% 1ihely emntd

w“mmnuwmmdu
-m-p.urm-‘—ua




+ ire mature of tLe “oRirector's methed

(a) Any restricuions

thit 4 foreign company would have te sstadlioh
~ompury and that this parinership weunld

of work.n,  oFe
@ partnershit we U 1.6

enter inic the contrant Jor the wore§

(o) Amy- linitations on lhe purc. me 60" materials or oquipment,

8.fgs ‘“hit cement must be purchased frum a speci fied coumivry @

man.factirers

() Any limt.tions on the repatriation of profit,

107. Defore compiling this list, it would be useful te dissess ii®
format with reputable toreiga comtractore ourrently werking 18

The more carefully \he infovmmticn 10 soB»
be the aboriive atiempts to establich mitedle

develeping countiriec,
piled, the fewer will

comtrectie.

e . N

108, A peview sheuld be underiskea of prejecte in whieh UL hee
pocently been invelved. The achievements of thoss prejoete cheuld Vo
sonpared rigereusiy with the origiml ot jectives, and any faarlinge
should be met d. e reasons for ang feilings osbegrved @isnld b0

diagneoned,

109. The foregeing review should de 200d as the wasie for conpiliag
a 0ot of guidelines for doveleping coustrios o their uwee of ferei@@
ceatractors. Sueh guidelinee sheuld inslude éreft fosms of ssstsante
inssrposating mpecific requireneats for the responaible partiies.
Contrneting sheuld take tww forms, nemely éirect enployuent of Lalivie

&eale and the engagement of iocs! mbessirasters.

110, T™e pitfalls invelved in the cagngement of Toveigh camtresters
should be itemized and explained, Ouidance should be given e b
plonning snd ceatrcl of the work of tre slisat to previde the
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possidility of officionts weshing W e cemtraster, The sliemd
wauwummunmm—m
ond eemtirel to“\oﬂ“md““u“ﬂh“
(0g. Wited Baticns agensien and privete ccnmel tente). WRare the
MMODOWM e cliet chenldd %
edviesd mumo.o..ﬂmu-iopdmm
or % ollow Whe fereign semtsaeier to faslede the oliem’e

eotivitien and desisien-timdng withia his B plen of west, ¢
should bo emphaotsed that failure {2 respend t¢ ‘he suinoguent
cnpetiting (Mmeed @ the dotailed pregramme of vorh) winld , eparéies
She swtosme of the preo,oet »oAh ia ragaed to Vime and et

111. Mere pochage éml contrests ore sdepied (0.g. tho cambimmtied
of Gosign oad camsireciion) the onlwtiien of altermstive comiustele
pressmts dfTiculties, BReveover, the csmtsnctunl cenditicnn offered
Wy e centractior my be wol @ ted wrensemnbly ia Mo am o,
Agein the oliemt should e emsouraged to sesk advies.

118. Mo woe of mmpevent contiracis sheuld bo omploined and thel?
stoption enccusaged in suitadle o4 POUBS L BNOES,

SR miesss for \atividesl leselmiiennis

11). Incw-dew will be \ransforved throuh loeal mhicanle. IV 40
oot ial mm‘mutmwumm

e mich ond oosisilste. Thus s deoment (-.mnmnu—-u)
sheuld be compiled sotting ouws by peiste. Taese vald sasiedn

() Tho mge \y Which he camtseeter éostées @ Mo cwmpisenii®
asthedl

Nw-uq'—ndums--.dum
(o)mmu.an-dn-uum-—.‘\.
teslufiag e presusensst f mitertale)

(t)hom.d.-pu—l.hc—lmdﬁ“
ﬂmd.-mmd“m

(dumw“..m—-m.o-m
u‘nuammnumm

() e antere of o eubgpeiveste, e cslestéan and agpeietenst
o @bemisesters and We my 16 W@ thel? vt b emtouliely




Coest.ma ot amd Cost

Cshon whoft L Verse

craom on Lnanteaal countries

ntr Liolens PG Very simple and

bk e o . 1 L ‘rece umple aystems and

3 aarbi oc.rate . 0 sLr  F 'EPETTER S PR

1i8e Whaum oPr Yy o, e Learnoac pRoceds L1 thy local national
ol pe Peatores oo ones ey cn-the ob T TINgl. Wnere
f.mi. permit,  cordes or s e Tor oo satasle sxperi
should be arrarfsued,  LoP L woi.i ne ¢ atimane he eristing
a1 astien o1 G ocamsono Tembinon wete Lol netional in the
precen e of 4 rapresant i f o peicn contraTtoPe  BU ey
by fOr @mImD €, Niot 0 iemt's lecisionemacing 18 Ml baing
expeds @d, tit (or P@uars 07 L jomacy .he pressare for action
canr * Le .atancied, Tre ova ratione] sho12 be medc SWaPre that
thac 15 M uwade A e o lwtlon Jhat £l uld L avoided if possidle

on fature nro e to,.

119, A les: expentive meins «f reinfurcing the Yearning process
wor.l4 tare he fore [ res okl pre p dirousnions att. wed by the
loca] mationals Tror sovers' pru ec'n wnd 1na by un ajpeinted expert,
Suet discussione shoo ! be geadest LY brief pupers setiing out

the muin princip’ e to be otoerial, *.e appointed expert should
have the oppertunity of ctadsime tre main appects o7 eash project,
if only vicariwus y, "6 ens re hi b i Leudactury coments

shall be pelevunt Lo tle problems beihy sacountersd,

. ot

116. While recopni in: that UNIDU rescurses ure limited im
comparism with the total protvlem every of fort should be mande te
monitur pro ects wnderiaken on she Wasia advocated above, Weon

un- the- job treanin? is adopted alumg the linec suppested , the
expert aseigned shouid report his rindings Lo MTIDD to supplenent
the case material . Pailures should be idestified and their 3

reassns diasnooed .




117. Were regiom] group discussions are Mold, the empert leading
%he Glosussicns shonld sosk 10 idemtiify the prediems belng
cuperienced iy the losal matiemals., The repert of his findings
cheuld o suimittied t¢ UNTDO,

100, Doveloping countries can lears frem olher dovel oping countrics
end fyen industrial countrics. Joint invelvwenent iR o projost ma
% an ° offestive smnns of trensferring knev-hew., Doveleping
ooumtiries should b provid ! vith maes of mitadlie ferelipp
otplsneters and with dotail. . guidance o the selovtion and
agpeintamnt of ¢ suitabdle cempany.

119, Guidunee sheuld aloe bo given to the individmle fres the Govelep~
iag svumtries ‘o ensure that {hay shall prefit fres their iswivensan .
Thetir laarning precess sheuld b reinferesd iy in-plant tnising e
probien-oolving seninare., Koy information e prejeste wiewtshen a0
ougpested sheuld bo fod dack {0 UNIDO fer fuiure refesrencs.
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X. PREFADRIC/TION CF IFUSTRIAL CONSTRUCTION

120, T™he trend in intictria  building ao 1 other typns must imevitably
be towapds profavrication o roSane Joof the corponoats. Although
a syatom of prefabnica’ion nas meiat of only the structursl [reme and
roof, it has Lo fi% vigeth rowitlh otaer out Liling components which may
not de part o the syslom 2  relnhricaty me It iz impordant, thefe=
fore, that & ¢ ur dichin Llon Lo maks betwecorn aatcrials and componenis.
A Building mporent may o definod & » milling st rial that has Deen
processed Yo f)m 2 wth < finich.d size and shapes Bricks, blooks,
wind~wre 10018 wre thorafor. camp i es o f srefabri. atnd sompon nts,

Ciay, Cewm.nt, ‘ime AT AT et axauples of wailding saterials,

121, The rangm of ot widerd Lopomonia prodaced tor other bal lding
catemorics wra neowed ‘n oconvidomng the requirements of industrial
ouwildinge. In o me cabes th Ll and performance roqui romants sy
be whd'ly different; in ~thers, the Salg componenta might be waed,
122, Programmcs v provide Lonnico) sasiutanc. and Vraining tor

prefabrication are Sfforod by UNIDO and are 'nclwded hore as SARaRes
11 - 1¥. [howe progremmci ~ospond t) the use of prefabrication ia

industrisal commtractione
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hahiant

1a erdar te provide offuctive technical aseistance in the industirialisetion
of 00 censtrusiion seetor it is noceseary to ¢aanine the present statws end
tronds ia the dowlepaeant of industry ia the cowntry.

hliss

%o ashiove thie, UNIDO cculd aseign a tead of eaperis voneisting ot the
leadt of an ooeneBist, & civil eagineer, o mechanical enginser (cemsirvetion
teslo and plant), o milding materials enginser and an sxpert 1n comsirweticn
maageasel and treiaing.

Aoy other sproialists sight e included ia this teas in cach particular
cete AL reguized. The tean sheuld bo aseigned t¢ analyoe and cotablisk, cen-
siotent with oosio-goencnie and other sonsidesutions prevalemt in the coumivy,
e ponsibilities for semvtsuetion astivily.

e fellowing Gnsa tepice should b considered:

1. Defiaition of the precent otodus of the predusitien of Wilding mteriale
ond ocuponsnte and 1he presease of Fan mterials oveilssle fer the predustion
of Wilding aterials and cempemsnte. This werk cheuld csnsist of tbe
fol lowiag

(o) Gallestian of a1l inferuntion ovailabie ea 2o subjest fYes
Lsterstuse and proviews suwrwype, il ey

(b) Pouparetiaa of o pregrumme for ourveying the countsy ty regien
of e wvitay 10 large camgh)

(¢) Guslegicni swrvay of raw materiale bitherie aot wiiliosd fw
CoRMresti el purpesss, capesially fer the prefustica of sued
enie Wilding anterisls a0 Gement, lime, glass, @yms. N
ouwwy cheuld cloe gother the date = swailebie srwv anteriale
GBed 00 a@Pegted fer Conarte and ENAPUSMLER BUFtaRe.




<o Study of *he present status and prospects for \he develnpment of the

industrial constructiun seciur, waiih sncuid vovels

(@) & vomplele register of wain Companies decling wilh sndustrial ocom-
plraction wiii the 1amuer of euployed technical etarf and workere)
aveilable conctruction equipment Ll wachines aud volusw i wadh
June .n the last year; and propocoals for he establishaent of the

so8t c:ftactive eget-up of consisvclion firme

(®) Guicelines for tne dessivpweni of local 1ndus.ries whose ond-
products are us~d in th. cons Lruetion dectory
(c) Proposals for tne .mprovemsent of firancial vulies in order Vo

protect industrial project 1mp Lemnniatlliof.

5. Idenvificaliou amd spucsfication of lields in which lateral useiotanss
18 reeded and Lhe sstimated volume it «Se.siance thet may be nsoceswalry, ineludiag:

() The state or implemsntation of nalional plans fur the Jevelupmont
of the industrial coustiruceion sector;

(t) Proposals on Lhe adaplation of liese plans in sccordance with
over—all netional plams of developmenti)

(o) Btimation of needed rescurces for the ispiemenisiien of the
ConBtTLILion Prograawcs and pr-70sals, how tu sce mlate and wew

hee w.ih aux.sum resalt.

In each particular case other specific topics cem e added.




%o saia purpose of thie pregremme 10 %0 sl 1% peseidle fee
peofessienals fren doveleping sountzies %0 besems funilisr with the min
prinsiples of copanisstion of the csasirustion seoter 00 woll an aow ‘oshaiques
and oguigment wed iz sedesn senntruwsiicn.

e pasticipants will heve an oppertuniiy %o asoees the afvanteges of
Afferent Yuiliing ayetens and thetr applicability to lesal cenditicss. e
tselniag pregrenne ¢8 & soparete coupesead emiste ia alaset all teshadenl
asstotense prejeste. Howswer, trainiag csasesning peritculer tadie emn %0
coganissd o8 o iadepeadent yregremne.

811 e pessible tvuiniag pregienmes csaseraiag he ccnstsusticn Soster
of t%he cosnsty can %o csshiasd 1o the Wheee fellowing groupss

1. Teisiag of he desioten miumand top-cashing offietals of
sistetvies, teshiag et planning 1astituiiens doaling Wb ccastoustien
stivity. Ouweticn of cush pregrammes ¢on 4o fren tw woshe %o e asathe
ad wuld cover the fellouiag oudJostnr

(a) Baia priasiples of cogmisation of the coastoustica estber 8
o counlepe

(b) Bethedolegy of o fesmiction of the censtvusiien JINgIIEED¢

- (o) Pragsenme of tseisiag pesesumsl for coastvestien)

(@) Aesounting of sessuress mefed for e ceastuusiicn JRegiumE)
(o) lovestment prensticn Sur 0o CEastoustisn SO0MP.

5. Wuistag prefensionnls fren sessassd fastitutes, ceamultent flom end
Gosign Soame. Swatien of %his progiumms e b0 fyen as o Wee amnths
enf wuld covr he follcuing anie Wplese

3 (o) Gopatestion of sesnaped Wok ia W00 Soustoustien Sosteny




(b) Progress in laboratiory-testing processes|

(o) Comsultant services ‘n nonstruntionmy

(4) Btandardisation and modular co-ordination in eonstrwstiens

(8) Low-cost corgtructicn systems and thoir applieation in imdustriel
buildings;

(£) Transfer of nev oonstruciion teohnology!

{x) Comstructicn economy.

3. Trainiang of professionais including young eagineers fres constrwstiem
compenies and enterprises manufact .~iag building mterials. Duration of the
pregramme caa de from one to eix months, covering the following Bain aBpeetsl

(s) Structurel firme and speocific charester of the cedstirueticn
companien}

(b) Centrecting systemn;

(o) Jrgunisation of the asensiriction precesses and Wilding anteriale
produstion}

(d) Nanagemert 1a construction;

(@) Mechanisation of the main ocomstrusiien work)

(f) Cest control sad operation of eomtirest)

(g) Ovgenisstion of .raining fer skilled weriners)

(n) Preduction and use of prefadeivated clenents of &wellings)

(1} Deememio analyse= of construarion setivity.

Srree of \reining

e trainiag Sescrided for taree cetegeries of spesialiete can Do cogmnised
ent (a) individual pregrammes or (b) grevy training.

An iadividual presremme is uewally organised in o single develeped coumtey.
The pregrenns may include werk and visite to the several govesunsat iastitutiens,
cstpanies and ressared Jrganisations dealing with spesifie predlens wb: «b fesw
e sudjeet matter of the trrining.

Oroup treining may de represented as follows:
(o) Verhshep training (manisum 29 %o )0 pesple))
(v) Semimas (minimum of 25 pesple))
(s) Bupers growp mesting (spysesiastely 10-15 eaperte))
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(¢) In-plant er in~site truianing (eppreziantely 30 peresas);
(@) Jeint consulioticn (»intmm of 20 poreens))
(f) Tvaining sshesl (mere then 80 pesueas).

Bach ype of tesining oan b organined ¢l ther ia Goveleped or Soveleping
oountriee.

Por the claberetion and inplensatation of the ‘veiniag pragrenme 49 10

R00008Ery %o ssad & reguest %o VSINO specsifying the felleuing snia iafesmations

(a) Dusber of prefessicnals e bo treined)

(v) Professiensl lowvel)

(o) Werking languagey

(¢) Dty statien (grefesved countey))

(o) Main tepies for e treistag

(£) Pvopsset visite %o fivun, conponies and ssantoustien oiteny

(g) Surstien of pregremme.
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. Settiag uwp plist plaste for e Fellouwiag " ogeee

(0) Dodiistnemt of Sovign osttemie B8 amstitustion Seslni@uany
(%) Protustics of Suoi@e and podnstiien Gsesings, incleling
st ing ¢ubos




(¢) Orderiag material, sehoduling éelivery and stesk pildings

(6) Arrenging _ompement :.pply, including uamuf ast ering
arreRgmend 9)

(¢) Comstreetion)

(f) Training pregremne;

(g) Pocttashk end toprovesemt .
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Binee the camre woui! S 1w c in ene tevelonire ~oudry o0 wuld
be designecd t2 serve syvera Jeumt ~ies 1a  reg.on, the vespe and deve-
fore the organinatin 3. au A~ Pt This mplies Yhed
UNIB0 weusd need & sethed f scaling the ergmi-ation of the s@re %0 m
she partioular sorpu of funet.ene requireds The need for osal:ng 0w
the suseibie functions 1+ breusit ewwt by the diifering sorial/cesmente/
political emvirompanr of 'u. Spu sering sewnt Py T Pegliom.
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Sisiler to seope, vhe srgamisstion of {be oowtre would Yo Maply
dopendest om the ecnuitinne surrewnding " he ertoslishnent of the cumlow,
1000y SD0 particular fom of Lho conmt iuction injuetry and Do --u/
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She IS0 offart & toe bagiming »® Lhe imlrmemt st ion progoamme. 1f 80
safe ¢ say that the camtre shild e tuncttons)lv ongeninsed iR Y90
prinery divieinne: (o Leshnisal /prefensiona dioriplines and (»)
olbinistirative sevvines wrd e .gpord; 4he 1eiter woule suppett the
astivition of the fomere it 11 furdber prpcced ‘bt the \estmiend/
pootensional €i0eiplinne %o erganised assepdirg V0 the Punsticne of
4heoe thay vould be serviaing. This 18 suggestod sinse V0o ‘etlmiesd
and ssiamtific \relaing of the partisipastie an well oo Sheir enperiente
10 often aleng psihe eimilar Vo stbes part.uipsste of Lbe spe funsh bonnd
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WIN bes ‘e tabe relaied bo S0 Jesstien of cuth cmise. Pismd,
the guegreghical deundaries of Ahe terriinvy 10 ' serviced \y catdh
oot se sust be ostemnined. Deoendly, %he spseifis losgtion of %he cud®®
Sust U0 deotded within She gesgraphicdl Verritesy Betag servieed. Ia
st ing ‘he geagrephical Wwwmderics, BIN s wnvilne oush fostere e
hameganetty withia the adusirial ssmstrust ion 40 de Sorviesd Wy ‘Do cambee,
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oeiladility of suppert services sush @ offiee sugply servies, wWPing
b pristing servies, and wvellabilnny of oufficiant quasteve for e
camtoe and dousiag for the weff.
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theoe should Yo funded ;v @rily Ly WIL0. Lirect implememt stion
somts (Maff, qe.mer:, orrr .o, ¢ * .l chould  me
prisarily frem the cortrieu 1o be served. Fveniually, charges

for the serviees revdered Wy cac cenire dauuid muke the ovmdre
sustaining. This last recammr.mtior is based on the fast that

I indumt fral cendtruction induriry even ir developing cowniries 19
profit-astivier w.d corpetitive and ‘herifore rhould be shle and
willing te suppor. reLeste for nes.ctance.









