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(Itoo 4(1») of tha provisional agenda for the 
twenty-seventh session, 2V27 1% 1966) 

PS2 OF KÁTH3 lili HSTHDÛS urn AUTOMAI 
Wi*ïl*Wïftï?i'ï^-^ > ***»•* ,i 

Report by ih« Group of Rapporteurs 
PaEFU02y MDTS 

1*     The Ooonittee on Housing, Building and Planning, at ita twe&ty-sixth seeeloa 
hold in May 1965, considered the preliminary results of an exploratory inquiry on 
th« «ta of natheaetiesl oethoda and autonatio computers for the solution of housing, 
building and phyaioal planning problsas.     The diaouasion showed Governments' 
intaraat in this work, which vas considerad aa being tiuely and important*     It vas 
sgraad that a fresh inq/üry should be launched» as rapidly aa possible, on tha basis 
of aa outline and a model reply prepared by Mr. V. CJRVaBU (Caechotlovakia), in 
bla aapaoity as donerai Dapportaur (docunent HOU/rforking Papar Ho. 180).    It was 
understood that countries so interested would nouinate rapporteurs to assist tha 
General Rapporteur in tha preparation of a provisional report for consideration by 
the Coaoittee at its next session.     The Secretariat was requested to oontaot other 
organisations working in this field, in order to avola duplication of work, 
(docuaent t/3CZ/WX/lHt paragraph 9). 
2.     Pursuant to these decisions, the Sxecutive Seeretary of the IDS» in a 
circular letter of June 1965, invited Governo-ente to instruct their appropriate 
apeoialised authorities in this field to prepare national uonographs aloag the Hats 
aet out in docunent HOU/Working Paper No. 130 and to sand then to the Secretariat 
before tbe end of October 1965.     In reply to this request, national aonograpàt 
or constate on the subjaot vere received, acne by the Secretariat and others by the 
General Bapporteur, fron tha following countries:   Bclgivs, Bulgaria, the 
Byelorussian SSR, Chechoslovakia, Danaarie, Finland, Ireland, Italy» the Sutherland«, 
Horwey, Poland, &eden and the United Kingdou. 

GB.66-3353 
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3. Tha naterial rocuivúd»  tojwthor with siai\u' :.i.£oc.Ati^n p-.-jpured and r.ubr.itted 
in connexion with tha exploratory inquiry by Istria, r^rtugal -jui the USSR, wtus 
excnined at a rapporteurs' naetim, hold in Prague in Jar.acry 1%6.     The meeting was 
attended by ìfr. P. BRSDSuORfr? (L^Kwk), Mr. G. JANPÏ Hiuo^ry), Mr. a*. RZXK3IS 
(United Kingdoö) and tha following expert» fror. Czeehoelovaki.i:   Mr. V. CäRViNKA, 
Mr. X. KOMI, Mr. 0. STHaDH, ür.. û. LICâh, Hr. J, lOU&A, Hr. J. »ÜBICHC and 
ÌÌT9. B3ND0VA.     Mr. fïTRADAL ues ir, the ehalr. 

4. The present report was prspmred by tha Group of iüpportsure at the aeeting in 
Prague.     It contains three parts«    m introduction i a smeary account of tha riateriel 
received with recacnondations for further works and eorciusions.     The sunoary 
account covar« fiftesr. ¡.:&in fi olds of application. 

5. litny othorlttternetional orgaaia&tions aro carrying out work «a ti» aubj.ct 
aatter of tha inquiry, tbo acst important belivi   the ¿conanotric Soeioty, the 
International. Council for Building fosearoh, Studier and Docuaantations (CIB), 
the Institute of Üanegauent Science (THIS), the International Föderation of 
Operational Raayarch Sociotioa (ISOÄS), the Intornational Statistical Association 
(IS*) and tho Internationa:, union of Architects (üIA).     A first step towards 
co-ordinating aC3«s work progreso in this fiold i/ith that of other organisations 
will be taken in Pragiw, in ¡icy 1966, on tha occasion cf tha faird aeoting of tho 
CIB working Comisaion vj.37 on Durational Resaarch.     Ine 3CS Group of Rapporteurs 
on the Uso of HMoeaatic«! Methods and Autoaetic Coriputara has buon invited to take 
pert in thia uoeting ani the present report vili bo circulâtJd to ell participants. 
It is «quoted that tlw ..wetinG ;dil bring out clear-cut reconpandations regarding 
the division of work in this field batwoan the two organisations. 

6. Tha present report does not attempt to provide a coaprohcinaivd description  . 
cf the present situation as regards the use of -athoucticcl aothod» and autonatic 
oocpatere in tho fiold of housing, building and planting but, rathor, to BULE.irise 

this situation nnd to offer a nunbor of roconaeadaUoaa for forth» work in different 
directions, both national end intornational.     the CœKltteo nay i/ian to consider 
whether an attex.pt ahouia be atte to prepare a nor« co-prahenaivj and consolidated 
report on the basis of al?, the aaWial collected • end possibly of further 
obtainable infarction - or whether 2C¿'a further activities in this field should 
be concentrated en one or „w,rv »iactod fields -.f applicati«.      It should be 
acallad in thia connue, th« m Hay 1965 Uw Coaalttw acidad to consider at 
its next session - oftor assaesing tho work aceoaplisiwd in the neantiae - a 
proposal to hold souatia« in the future a eeuinar on the subjaet of the inquiry. 
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With the «^cepUon of ^denogngfeic investigations, th~ utilization of highly 

dovolopod nathav.atical aöthods nad techniques has act yet attained any tradition In 

the field of housing, building and planning.  At prosant, those aethoda and 

techniques are penetrating into tho fiold in two diroctiona. On the one hand, they 

ara fostered by tho initiative of the eoaputing orgeniatxtions or too producer» of 

eooputars who aro interested ia tho aaatiaua possible utilization of their skill and 

tìioir oaahinas; on tao other hand, experts froo tho field of housirg, building «od 

planning, «dio aro dissatisfied with tho contemporary standard of uothods and aids 

In tboir respectivo branobos, aro seeking to exploit poeaibla usos of aathepatieal 

-lethoda and eoaputers in th« contort of thoir own work.  In aither cate, it is 

necessary to ovorcooo difficulties which always trisa when endeavours ero aedo to 

introduce laatboaatieal method« into c branch relying on convontienol aethods.  Thii 

iß tho aoceaaity of foroulating ito problona in &n exact nanner and expressing thou 

by 3MM of aathcuatieal syabols, followed by thü nocas«ity of selection of e 

suitable uathod of calculation (algoritho) cad tho ehoico of a suitable caiputor 

for varioua typos of calculation raqui rad. 

(treat progresa h&o boon ¿xáj in recant years in ûpplyin* tho nathods of 

cdurational raeeoroh. and «jeoaoaetries to a wid^ ranga of problaoa of govomnont and 

industry» particularly those concerned with invostroont, production pJt*reiHwg and 

control*  In construction, progress has boon rclctivoly slow, corresponding in part 

to th« oooplexity of the probleñ it offers.  In recant yocrs, however, tbaro hare 

boon excuplos of fruitful düvciopnonts of those methods in all countries. Sine* 

thoao aethods depend on the logical foraalation of tho problem bofore ito expression 

in uatfeonatioal tura«, it proviens now opportunities for tho exchange of exporienoo 

on an intorn&tional basis.  Tho first stogo in such international eo-oporction would 

bo to eonecatrate attention on the problaus of uxpresaing in ¡iathertatloel theories 

tho characteristics of building procosses at all lo vols. 

th* purpose of this enquiry has basa to consider what benefits would onsuo 

froa the oxobango of uxporionco ccquirod so for in tho individual countries in tho 

field of tho use of aathoaaticel aethoda ancT conputors for tha solution of problons 

oonoswing tho fiold of housing, building and planning. 

--- s*& 
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(b)   A probl&i of Liportanco is the ;wthods of profaoaia for the purpoao of 
capital constyuction, for which in particule tha fîuaàish tuia tho British 
axporionoö should, bo known .joro widel?. 
Plronlnr of the Contraction sector 

| (a)   The tfcia schtiduloe of invjstnonts vitiiin r. ragion ur¿ proved in 
î C**choslovdcLa by .-wins of network ..othocls:    the ¿oramto m-.ù, by individual 
I users on resources r.:*o susiariscd by a apodal conpatcr progr«¿ao.     Co- 
| ordination of investment pro£rcrr;cfl of différait industrio.", on   th* h-iais 
j of notwork enrjysis uathoda, rorus thv subject of rosoarch iu Bulgarlu, 
j Csoehoslovsid.a caU Hune:vry.     ¿llocatiaa cf adirci; roaourcos iu in thj 
I roscaren phasd em; is being verified oacorfc-Matally in Czochcalovckic. 
| ï&a ajctont of tha prohltx: of thv co-ordinution of capital lovostunt 

necessitates ti» application of computers, ¿specially for tt»o allocation of 
acareo roaourooo which hes involved tho prwparction of special oouputor 

• programas.     ?l¿¡r*nin$ of assign work by network suní^sla is being uacd in 
tas largor ccaigo orgaoisation« of ifcudon anJ the !;nit„d Kingdom 

(b)   Rosoareh oarrlod cut in thie fl¿ü by Crohcsl?vafcLa miti othar countries 
is parti ndaxly worth attention. 

P.      Physical Flrjanlng 

as 

D.l   Toua aJM^foiy sfrattai îT 

(a)   Tha first condition for ttw application of ?.sthAja*i.*.íü. œthod* in tho field 
of physical planning it to < btnin rooords (Aita) of physical population 
contatta of all the physicd unit« of any ru3lo.i which la going te ha plannjd 
end alto to .obtain cuiront infwñttttoa on changos going on in tha basi« 
units.    A systcu of co-orUU-tas for recording changos In population and 
physical oh&racWristica i» Uing developed in Swodon.     Valuablo date for 
physical planning arc cbttit,-.1 in tS» cours-   f thu preparation of eoonaule 
plans on Ite regional baala u ttw 9883,     furthar ci.triloU acts, required 
for physical planning, can ba obtained aitiwr int^ruitt.ntly, as in the 
cas« of Csochoslovakia, cr bj  wens of tto syst«», iati c recording of changos 
in tho iivon torri tory (tov.>>Lr.nni.rv; static tics) vivici i ia carried out in 
tha Uni tod Kiagdeu by nouas of data-proccssj.nie n-chinca. 
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(b)    Thj nctioxuil r J. /«erta ('• ..et    jntáon ¿ny oxr;.r\.~z ^.C ..vthw.v.tiaal nethods 

r-iipliüi: tc  thw fctu-1 process   >:' physied plci:ui¡v;, Vut it in known that 

..¡.itha-.ttierj. :;où^ln -,f ce...*u.u tiv'3 OJV bein¡_   ik:v«„iop-.d which would jiiably 

tîw off cet of eiff-ront ^l^uu;-.;-. ¿ocisinis tc b.  ..3u-„d::üd. 
P.2   i lodala qf traffic avafrpr :B 

(a)   Sjvoral Qountrloe - w.g. the USSR, tfaa unitoci Kin^lou, Domarle, Swoàon, 

Kungciy and Polrjid - roport tlu-.t prograios hc.v;. beten dovülopod for tho 

fiatai« ©f .trofie statistical data, for tvrStin f-avicaata «id for'tho 

•valuation of .iltamctiro traffic systems ¿saignea for urban areas or 

?¿&tm.     Most progrxr ,¿s for tit..* evaluation of traffic systóss have bean 

ûm<ùspoà alouç tho lin¿8 oriçi:v\i^ wor!ca¿ out for Vashineton, D.C. 

«¿though eaiputor progrsízxs for traffic enalbáis, for the prediction of 

traffic goKuratoJ by tiw varlmia araos in ,-yi .av:..  for th/j ainulation of 

the 'listributic; cf tnJTic on individual roads h. :. ^rr.nnoci traffic 

aystttt sto., arc now ir.to-t:o.t.i • .vdly wcilabla, .:¿ct yv..C)r^.rua will have 
to be rjndifioû to IICïZ eojv.fi ti cois, 

<b)   International ooHabor;:.tioA i,, this fi wie', hr.s alr¿.-A
,.y boon jstablishod 

ar.d would aot e^: tc ell f¿r cny ir.itif.tiva o;, th« >^rt cf the 3QS. 

u*¿- lafiSfcftft ,gf howtoiv; aad-fllkar urban facll|tiofi 

(a)   An opti-nt-ï location of ¡iousisj r.: tho rccioua?. IcvwC is boing investigate 

in Poland, îwn<y-v --aid oth«5 countries, while: i;: CsoeliosiovrJeic. the** 

investigations .MM serrile", cue u tiki lov^-l ;»f ta. individu ì housing 

uatatoa in an industriel district.     Locnl tocradc.-l end tr¿uisport 

conditions ero considerai!, by thoao r^thods iu Portugal, Poland and tho 

Byelorussia SSH.     The locación of storage buiic'i ife-s and factories with 

thv help of actfucictioci r^thods is being investigate in Czechoslovakia 

¡"¿id Jawgciy at präsent.     Tho problon of tha optUari height of buildings 

i» 00 oreen Asvoloptsont, invastigetod in tfcs USSil and the United Kingdao 
if alto connectée with thct cf thw location of housing. 

<b)   Although tho solution« of the probloa of locatio¿; differ according to tin» 

tarpa of invaaewnt and tha tgrpo of social syatori, the aothoda uaod cr« 

daaoBtifilljr *i*e BBZQ and wo rocor-uo»»d the widoat possiblo oxehfiAga of 

oxporiunoo in thia field.     Hatoncl containùd ia thw rortu.-nwao rapcrt 

ro?r*i*anta vory ootwr^t; inforxUoc on this brcneh of activity. 

i7fnTI"n!ir •»•«M^^B^^iS;. 
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2.     2ttpjn<3orl-,^ ü^aitm 

(a)    In the field of onginoorina design, a very larg« rrxnbcr of standard program 

for ooaputors hav. b^n d.volo?cd by international ar.d national couputor 

companies, by unginocring institutos "em: ocgincoring associations.     Thaao 

progncuoe aako it pwilla to leeva tho todious routino calculations to 

the eouputars and also to usa uoro refine and realistic structural nodols 

than thoao which ero used for aaaual operations.     International eo-op#ration 

in this fiold takas placo parta* through the various specialised international 
onginaoriag associations ¿nd through tho International Union of Tasting 

and Koeoareh Laboratorios fer Uatorials and Structuras Cillai). 

Dosign Blgorithas ma eorraapending cornloto sots of progrenrios aro, 
for oxaiplo, available within tho following fields:    cntiysie and dosign 

of fiatorninato and indeterminato structural stability analysis, transmission 

tovor dusign, hesttraaavissioa caloulctions, dosign of distribution systais 

for district heating, dosxgn of rdr-conditioning Tipolincs and ïjcina, 

hydraulic analysis of fi,v in pips networks, dosign of highway constructions, 
doaign of irrigation systons, geodetic calculations etc. 

(b)   Tho possibilities of transferring operations of engineering design do not 

appocr to bo utilised axyuhoro nocr the oxtout that would soon advantagsoua. 

In soi.» countries gov„r.-,i-nt agonaloa aro stirwl&ting développant ir. this 

fiale; by eroatins co-eríinttlng institutes with tho following purposes: 
(i)   to fon: export crcuittoos with tho tr.sk of for.iulr.ting 

problcnc s¿id dovalcpiag calculation end algori this for 
ea::putor progrnruios ; 

(ii) ta assist engineers in the saloction and application of 
available programes. 

It la roooirxmdod that gwarnncata ahould consider whathor or not such 
initittivos would bo uaoful ia their countries. 

A<lsmAtfgn_af buildings end hastia. ejfrtj, 

(ft)   la tho Unitad Kiagda; oouputors aro aaod for tho design of tho layout and 

•hap» of buildings with tha rdnl-ar. circulation, and to provide rc^ld 

acthoda for rational ¿caiga with building syst** basad on tha ¿aaoably 

of ©opponents.      In tho USStt, a ajuclitr.tivoly now level of uso of 

F* 
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.lathj^atical ucthcds er,¿ autoauttc ecuputcrs is being introduced et 
present, via.  th„ auto ¿cti-r cf dasirn 

*:    . 

buildings .in¿ s truc tur os, 
including n ¡¡r&piúcsl repr-sent-tien of th. results.      This nethod will 

eoacorn net only tao indi vidual structural olawats of the buildings, but 

also ta optima design of th* building ar¿ its lryout.     In tho United Kingdea, 

auton&tlon of assign is beinc applied te, tho preparation of drawings and 
to tho saalyois of costs. 

In Csachoslovaiei?., in *oce cr.sjs, m opti.mi selection it rude fra 

the nunbor of standard suctions of flcts by -jôcns of linear progrcwlng, 

rogard being paie bath to ¿tomographic ocnditi&as an¿ tc tho town-planning 
eonc¿p* cf tho housing estate under consicV/iticn. 

(b)   The trend which ciins to aut-jricta tho design process, followed in tho USSR 

end la tha Uni tod Kiagdx: is worthy of particular attention. 
fij—Strinimi ir ti *n au» tv^f^^ 

(a)   The attain; wnt ¿f en opti, au solution in a typifiod design it considered a 

veiy important fiüld of ^plication of r.ctheaatical nothods, the sar:o 

wvslaation applying tc decisions in the fi^ld of standardisation, especially 

In th« building industry,     ^cording tt. the USSa rej-rt, ono USJ of 

autonatioa cf tl^ design procese is in r.,sjarch on the flexibility of the 

Structural syeta* or l.-ycuts su^gjet^:.      viar. erit.rlcn is cccpliud with, 

to a certnn wjtujnt, by the nethed of an opt Lot; solution of a sot of 

standard (typifiod) layouts (th.- sc-caliwd "sections") applied to th¿ 

verification cf th« f lability of thu variants of structures intended for 
eaqpertaontal housing constructicn ir, tîu USSii. » In Finland, tests of 

uctorials .-Ä bai%- evaluated with the help cf csnpuWra, as a basis for 

elaborating standards and for quality control.     The Swedith report unphesi.es 

the signific-ACw of th« us* of nnthencticol nitnods in this field, i.e. for 
the design cf  .edule?. 

E,.   Proiaet aveftir^w .... 

(a)   A conference on this subject, in the ft Ad of industry, tho Inter-reglonal 

efrapoaiur: on Industrial Pr-oct ^aiur.ticn, was held la Prague fren U to 24 

October 1965.     The conf^r^co was organise by the united Kations Centre for 

Industrial iwvelcTcwut, wUch likewise has custody cf Ml storiai relating 

to thu «rirosiu..:.     * nu .bor cf contributions fay exports describe or r*for 

tc th* possibilities vf the rpplicrtion cf apatica n«thod. in the sphere 
of housing, builUing cn¿ plruinlns. 
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(b)   It is rocorjiündod that ucvcr^ionts s houli; •A±\... ruto o    th; abovu-nontloncd 

procuodings end consider the- application of the ::efch->dû c.ncurr.uJ. 

I.     Analysis of thv ncrket. ncrssactivo olurair^ ,-nu intor- 

(a)   Mathotiatical ::*¡¡thods which could Ix. r.ppiiod in thj field of building havonct 

yet bosndovôlopod, dospits th- fact thp.t they -ro uoc¿ssary on recount of 

the longth of tho construction cycle.     In addition, ir* plawied ^conooics, 

there is* r. need to detersine tha capacity ani »peci ali a ation of tha 

individuel constructional corporations with r^gesd to thv aias aid cxtunt 

of capital   construction progresos.     Tho actual elaboreti¿n of perspectiva 

planning by noon» <-.f input-output tables, structured branch Models and their 

optimization with thz uso of sensitivity analysis And shadow prices is buing 

carriod out exparir.ontoîly en the industry and ontexpri^a level in 

Czechoslovakia and Hungary. 

In Czechoslovakia a prognosis of the sizw and assortment of production 

basi« of construction has beon corri od cut in tho foro of an analysis of ft 

perspective prcgrenr-w of capital construction, including its projection 

into the individual types of production basiti (according to tho principal 

notorial*).  • On the basis of this analysis ftudanontcl consideration was 

givon to invusteont policy in tho building industry. 

With rugarci to tho choracWr of capitel construction, perspective planning 

end inter-industry balancing nust bo considered as factors of groat importance. 

For this reason it is rcca.iondcd to propai;it*j tha exporijnea acquired in 

Czechoslovakia and Hungary with input-eutput branch : todwls* and their 

optiaiaátion. 

flYiliintirn rU mtälof waft 
(a)   Computers Uova been applied successfully in ¿lony countries, both in 

' evaluating th- cost of buildings at the dosici s %r.?,¿t and, within tho building 

Organisation*, in recording and controlling tha ccst of huiSäing work on 

•ite*     In Oomdrk and tho Unitwd Kingdc. bill« of quantities, which ar«¿ 

used to evaluate cost on a uniforn basis, arc increasingly prepared by 

oooputoi« with groat swine ih*lrl>our.     Tho uso of cor.puts.ra in this way 

also facili tatas In  .any difforant ways thu c-ndysis of tho cost of building, 

(b) 

mt^mMM 
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accordine, scry, te tb, buildir,- olc.iunt v*C its  loc:ti,n in th« building, 
ant! simplifias tho proration of schodules.      IÄ Finirci, osta of 
altarnativ., d.si2ns v* conp^d by ecaputur -ad by statistica -.^hods 
a:ploycid to identify tiw .factors affocting costs. 

Thy use of conput¿rs for cost rworJing cjrid aiuüysis vithin building 
organisations is proving fcr the first t«-_ i;i ziany ca8*8 an affective 
syst*: of cost control uhcr.-oy tho coets 01 specific taska ^ be analysed 
during the. cours, of th¿ vnrk.     Th, reports of tlio Unitod Kingdon', Swodca 
end Hung«y includo uMnplc. of this Jdad of replication, which should 
provide, a basis for the «o prison 0f ,sti3at¿a with actual costs and so 
improve tho accuracy of ¿stiiu'ting. 

(b)   Although tha besic principle -if th. syata* for cost eviction and control 

nay t» the »c^o in ¿11 ecuntráos, tha actnal .-ipoUcfttions of those principio. 
flftC to» ecoputor programes ddVv>lop¿o to facilitate aporatior.* will 
Qocowerily very eeMiUorably frou ou country ta another, because of 
diffar*aco. in wagesyatuns,  conventions cf sporificatici» of quanti ti as 
•ad operation* utc.     H^rtiwlo.. the «aporionca acouaulctad in «mairi«! 
mwro cor.putablo uothods cf ««t ovulnati^ and arnesi, hcv* 0!»on ddVuloped 

aey ba cf iatawtt to othor countries, »d in such casus it *ay be mmU 
that diroct contact bo ostablishad botw^n tace:. 

Ki   ttawrnmit of the wiictim ffr?7 tff 

(a)   test countries ropcrt that network techniques aro now froquuntly usod for 
co-ordination sch»dulinS and control of the sguance cf activities which 

nate up the building proems, including in so* casas projuct dosign activity. 
Ino tûchni^s used includo tho various «valichi* C?3i and Pm^rogmaos 
(network r**Ine, input g^retor, dnttns routine, P2RT-C0ST ot¡.,\     the» 
********* vero originally dovisod for tí» «che&Oine of uaicut promts 
teking into aoeount tho aany uncortaintio* connect** with such project«  ' 
3ovorol countries repeat that they aro a«** tfcat tho existing pro«r*o¡. 
do not toko into account ««*, of thu specific probi«» connoted with th* 
•ehoduUng of building activités, ,.g. blocking and notations of 
mourcoc for tho various activities.    Th. difficulties « partly orerei 

by Ifea. Um. BMI «nú othar programs c^^oA in th* United StaW. for 



HOU/Wking Paper  Uo.lBd 
:^c 9 

achoduUng lutworka with lid toa ra*ourc*8í r.n¿ ^y thj propre- r.« devolopod 

in Cscchoslovtóic (BP2K) and in »hag-rr.      ¡Icxv-r, uvor. thoau yrograïaus 

iiako sin-lifiod &a«cptioiïs, vhlch should b* ûca;, cvsy *Uh.      Various now 

programs ar, thureforc bùJn* ficvÄ^-:, bi**.'. en noi* adequato ¡»dal* -jf 
tho building proects. 

Sccw flow-lim -.othoda using cocputi*re aro being uacd in thô USSR, 
Ca<*choslûvdcia and ; uiigary» 

For ropotiti, . building ¿roseti echaduling by cyclical BrogrfsrMia 
is being ueo¿ in sono countries, 

In order to ¿ovias r. echeduHng rwthod which tJcoa .into account too 

apeoifi* problaae of the building procosa tho Bulla*; Rujusreh Station in 

thu Unitôd Kinnen (BBS) is nuddng r^srsh on c ccnputablu nodol which 

ataulatea building aotivitloa end which ia bw«od '>n qusuo-thôory. 

In Dwurk r. scheduling isothod hsa been a^vxLopiU which allowa for 

chengaa in tho pro J «at ¿md for the roquirwuonta 3f acUvitio« in tho 

Planning phaao in order to obttin m ovwn werk-1^ during tho whole proc«aa 

of ladMtricli»^ building.      Tho forjal -»¿J1 face, hewevur, not boon 
oatcbliahori r*v'. tho ::otv.t] ia co far not ^^t^^ 

(b)   In tha fiala of :u-ii^ffl;tnt of bid"ding proOucti-jr- it. ia ^irt.cularly the 

Frogrcaaiag .v:d r.;hodu;i^ of ttw vork~Io¿d :a-¿ oo-ai-.aneUon of rosuurcoa 

with provision ;.'or fsclbccfc that aro of ^::rt.l intwear.     On tho beala of 

roeulta ec far attainac'. iu tho various participaiing countries thie fiala 

can bo eonaiikrw? ooo of tho acat dovalopcd.     ¿n laehaiw of oxporionco 

ocmcaminc the difficulties of cpplying ti^-ao .;*thoda end poaaiblo izipnwnettftt 

would bo v^laatL».     This could %it« thj for* of n abort aocinc*. 

(a)   TI* inanimine uac of «¡riputerà for cH stegaa of tao building proem, la 

deaign, cost calculation, planning of building, prêtions and rooording and 

onOjraia of their coat, has foeueod attention on tao nsod for o co-ordincUd 

«yatorj of connunioation.     The key to dcvolopuant in this field la tha 

oatabliahaont and canton cgroœont upon a unifon eyatoo for claeeifioafcion 

of all basic dataVn input &n¿ activities in the buildin? prtocoasi    buildinc 

il.    HHM.ili 
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n&tarials and co";po*u;i<ta,  s, „cA Ti cation   f •-\rations, ¿•-jr.t.trlc nosition 
in building ut<%     Xha uto of ;•, corion coding rn-2 claasification ayatou in 
dasign» cost calcuilûtici! anc production -JOWIC heva tho irradiato advantage 
of avoiding tbtì dxlsting «Jupltection of activities euch ca tha oatination 
of quantities fron drawings.      3y suitablo corsputor nro^rariiaa oil nceoeeary 
documenta for dilla of quantities, spueif lections, costing and coat analysis, 
network aehoduloa, doll very plana and so en aould bo printod on rooueat by 
the computer on the basis of wf'W     SÖÜW primary Oct e far any individual building 
projoot. 

Oto ultimato objoetivo ia riuch noro- fundaron tv! and is to próvido an 
iatogratod ayatai of information flou in conffa-jctJ.cn »jad, by so doing, to 
faci.ll teto tha f-jttd-back of information tro:\ ai tu to planning end ostinatine 
proooduroa and also to doeiga.      This would proviso & baaia for tho designer 
to iaprova hie control of the coat of tho building nnâ tfe» contractor hla 
control of the ecst of aito ¿r&coaaca. 

A «Tüten for co-orfU.uf.tud building co: t:iuni cation (tho CBC aystcn) haa 
bao» dovolop¿¿ in Dniciar* and la in uso there ond in tha United Kingdou ûûd 
Iroland by individual òrchi Lieta.      In Swadon c i slated eyatcj ia alao in 
ftourao of dovv»lop»ont.     fwsjuu*ch inte tho probi ¿ :s of ecsrajideation ia In 
progross in Cidchoalova'cia ar.d tho united Kingdom. 

(b)   Tha fact that aovcral countries rojx>rt a grout nc¿d f.-¿- tho ¿atabllsnnont of 
comprehensive cooüunie&tion e/sta*.s which ncy -.llov fcr planning and 
nanagjiont of indlviCaal bull ding procoaaes by an integrato.' ayatar. of data 
proooaaing by oonpuWc, toother with tho fact that this work is still 
only In t*w stag« of -Wvolopr.cnt, indicatoa,   that it would bo wry uabful 
to organlM an international exchango of esporlane* anr? projocta in this 
fiala, «ito, a view to establish • If poasiU* ~ a univoraal aratoci of 
ocmunicetion. 

(a)   this «phare include« porapactivo ¿otomination of tha production beai« as 

woU as the loeatioo of individual production ccpacitias, tranaport problaia and 
the dtttarninaticn of opti.-aj shocks cf tutorials TMinteinofi by tho individual 
produca« or consuuora.     With th.- inarcasi tig industrialisation of divine 
production also the fcipurtineo of \ tl^ojy builditjg-u? of tío production 
baaia of conefcructior. *r.quijvs increasing i.:p,rtr.^v. • 
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The prcblcnè ci the "->e-ti:m -f "•-- ---< ~        1Jn ^f °^~i-V invistan* by r,san6 of 
c?3W.Uor^ roE^arch nctbais wuru solve , ret-r-Mi- t- •., 
ii tito n«* //, ' rocr"JLní  to tho country ropcrts, 

L   t!   "   ! "'  "ra;i° U0
'

!;E!
'   ^ in C—^< for«»« 

I«       ;T8' CC'"C"-t- ^ p:"t8' '^ fM —trucUon).     tte 
solution cf transport .^ool^s in coiatmi-n-i-, <- -- 

Gaachoftlovakia. 

ib)   It is roco.v.onùs-;. tljí.t r r-rcu- ••*•   ?*.-•*.«. i        * 

»h • •.          ^toixo... mvüsticctico cf tin« probi*:, ^ 
that too results of its wer:t be publish^. 

Ti       irtffTMlìtl Of TTr^ffl fi   Tiïr • --' r 

M    ThQ SUbJoct Of tett*^ S^iwtt-. ^w U  of prt^ 
«W-» lu tho ¿reductio of buil^, ^t^8 «ne el^* rJ1¿ ia 

****** a***».     WtHBdWx xt ws. net «a»*4 in th. srWnol 
«çort; taw«, it wou* b, ,¿viac:blc to „^^ „^^^ ^ 

»aundunl pcrtleipttln? counts «**> in tùia fj^.,1.      Äffioi^ 
«aputin¿ tachaiqu.. ahculcl bu ec^rxr.tiv,-, ^y ta introduco int-, thia 

*W. ainec «çwrlwMj caí. ?rcjrr^3 grlr.^ in .t!*r inauatriol branch««   ' 
•** *» Ctf»U.d.     In th. «car futuv, it vii! ;» ;^3ibl. to oenaidar also 
auto. ration of sono jrrrc,».^ on tb. aite, such ,S th. lift-aL* rtctfcod, etc. 

W   It !• i^Mbd thet tue «çjrt-aoo rttaliu: ir. ti» fui of automation of 
^ouuetien proeoaaca of r¿Ir.tv¿ br^ch^ jai si^Lr production bo «^rmltrt* 
«o tho swrtlftlpftUaff «antri*.     Cí jarUealar concora horo ra 

recomptions on cantor poerizm or au&psti^a for thoir «¿Juatua* 
«o «b prc^cUoa of buUOir^ ¿¿UrtO*t rroc^cUon 3f building ccc^on^t. 
•* »tólAtnj proàiction.     /oitcnctior. MOô net b, confiaod to complote 

Ruction i«^«5"^» but could be a-rplic¿ elao t, ^ertici ^oeMaoS 
(«ttCii ea Mteliiug, nixi»;, ote,?. 

HúMBaiinfa Étfiub^aiÉHteitfiikÉiîk. 
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o.   ooagftti<m, ¡iflj^fn^i?? Mg r??1flfi-atM>nt 

(a) Operational resoarch no thes bava boan found of'coti ve la nony 

countrioa in luproving the efficiency of uto of construction naohlnory, 

particularly In civil onginooring applications.  Problcns of tho 

auubor and capacity of naehinos nuodod for a particular task, too 

correct position of ctatic uachiucB, tho optiuur. Sftqaancing of 

oparationc end tho best routes and delivery peint» in transportation, 

aay bo solved by ueass of operational roscaren.  Ottwr application« 

¿«al with tho nanagooont of the ncchinory ana pleat pool of building 

organisations giving guidance» on optlnur. siso end corposition .«ad on 

tho nointonanoo end roplcconont policy. 
1     làcœiplos óf the application of operational rosooroh to 

oonstruotiond nachinory ara givon in tho USSR and Catochoslovalt 

roports, in ralation to tho r^iatunanca of ::&ehinos, end in tho 

Unitoti Xingdori report, in relation particularly to tho operation of 

tower erancs. 

(b) Although reports on this important sphere of interest ara soaroo, 

a uidor survey of this field is dosiroblc in tho noar futuro« 
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HI. GEMSRAL COMCmSIQNS AND StòffóRI OF THE RECOMMENDATIONS M&DB IN PART II 

<fry*4 CqaOtttfjofts 

The development of powerful computara and eomputüi<Languagü3 has opened up now 

possibilities of promoting th* usa of advanced mathematical methods for ^HHr,£ a 

vast number of re-current ana intricate problems in aanegómant and design of con- 
struction sad physical planning, not only at tha government and industry level but 
also at the level of fims and local authorities. 

The survey "has revealed a great interest in thesa raathods in all count ria».     la 
the post few years, rapid prograss has been made in th¿ replacent of routine clerical 
prooossos involved in costing accountancy and office management und la problems suoh 
as structural design for which existing mathematical model provides a basis for 
calculations.      What is now is the development of nathenatical models, which of far 
the possibility of applying scijotific methods to the programming, organisation and 
control withio the fields of housing, building and planning. 

These new methods are already applied, in some count rio 8, to planning an effective 
uso of resources of the construction industry or of individual enterprises and also» 
in sono cases, to the processes of design.      Other countries will, however, need to 
intensify their efforts if they are to apply these methods.      As in the natural 
sciences, however, the principles under-lying these methods will be common in all 
applications and in all countries.      International co-operation can thus achiave 
a nan significance in that experience in different countries in the social and 
economic problems of housing, building and planning can be fundamentally correlated. 
Much research needs to be dona, however, if the scope of these nethods is to be 
extended.      International co-operation could therefore also te effective by 
co-ordinating the research efforts of the différant countries. 

Fro« the national reports it appears that in most countries the new possibilities 
of mathematical nethods «ad computers have sot yet bean adequately utilised.      There 
«ay be may reasons for tola.      Ccoputers and computer techniques are a reoent 
development and it is only normal tlut it takes tima for n~v techniques to be generally 
applied.      Furthermore, aany of the standard programas for computers whioh are by 
now internationally available, may not always be suitable for nord than a few 
countries because the mathematical models implied by the programaos are not univer- 
sally applicable. 

•Huri ^^—» >.^»J»„ _«^. 
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Finally tha overhead cost of development of mathematical nod Is and computar 
programes vhïcfi aaghTBë gaheiàlly applicato* vîthin s countryvill io many cases 
b ; toc high for the individual user - and- may also appear too high for computer 
flras - because the firma have difficulties in assessing th* demand for such 
programas. 

In those circumstance it s^emr, thut a more genarai usa of mathematical method» 
and coûtera within the field of housing, building and planning night be accelerated 
by setting up in each country a co-ordinating organization with the following 
objectives: 

(i)     to set up, within different fields of application, oxpert committers with 
the task of reviewing the application of aathaiaatical méthode and computer«, 
in thair own and ottwr fields, and formulating problems and daveloping 
aathod» and progranroes for their solution; 

to identify and co-ordinate individual oeveloprosnts so as to establish as 
far as possialo programmes of general application; 

to establish a library of available programmes, to assist potential usera 
In the «election and adaptation of programs and to promote through courses 
etc. the application of computers;     and 

to participât* in international collaborate in tb» fields mentioned above. 
For exaaplB, there might bo established in each country one co-ordinating 

organisation or institute with sub-committees in fields such as engineering assign, 
»anagement of construction activity and methods of physical planning, including 
Analysis and design of traffic systems etc. 

MB has already been mentioned, it is very important that effective international ? 
collaboration be astablishad betwean such national centres. This coUanoration could I 
take the for» of coordination of research progressas, exchange of experianoa and ' 1 
in tone eases, working «eifcods, and distribution of information on new development, 
and application.. Such collaboration would see* to call for a permsnant !•*•»> 
national c«itra within m frame-work of *. „ or the CIB and would probably raouir» | 
support for staff and other expanses. Another possibility of organising int.matioJ 
collaborate would be to allocate fields of interest to seme national cent«. wbioTI 
would then act aa international entras undar the co-ordination of the EC* or tot CIB 

. (for their »pacific fi«ld).      othsr solution, may bu parable, and it i. raoc«nd.d ' 

(il) 

(iii) 

(iv) 

Í 
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that a Group of BmrtB be convened to consider tho iorm and contant of such 
iat^Uo«! eollaboratioa sad to work out detallad propon onde, the ^^ 
or tb» Secretariat of ICE in collaboration mth lnt^ated (fcvarnneata. 

B. 

C. 

0. 

Mt acknowledge the importance of using natheaaticol 
mtthoda and conputere hx this field, but sine« international co-operation i. 
organi.** by the Icononetric Society, no action arisca for »3. 

aatablietod a forking Group on Effective D*,** for Housing, it i. mo«***! 

that th. Secretariat tranaMt th» »atoriel and sugg**tion. contained in national 
»Porta op tha probfems of forecasting deaand for considération at the naxt 
Mating of this group. 

flamini f>f th» oonetruotion a*ñfor      network tiwory has bean found wry 
•flfcett». aa an aid to the co-ordinatic* of national and regional WW 

PWiW*»t.      Countria. ara racowwnded to tato tete account the adrianes, 
«•portad by Cáenoslo**!* and others.       It *ould be b*lpf*l if «Ü. ^^mm 

oottM ba nada available in a «port circulated by ECB in one or noia of tj» 
«owing language».     The Secretariat should be asked to invita oountrias 
(^.ahoaloraWa for example) to prepara a report on progress la tWa field and 
to distribute it to the countriae interested. 

Ifrffrtf PMfïïUar»     The ECS forking Party on Urban Renewal and Planning 
•hould ba asked to consider tho material concerning physical planning end to 
daoida hov to includa theee tuthods in its program» of work. 

fiala«.     It it recoaaended to establish national axpart cosalssiona and 
•»-ortinläng ageaoiea.      International co-operation could preferably be 
••tabUahed directly between auch natioael bodies.      it is reassaended that 

acceleration and organteation of iatarnational collaboration in this fiala 
b» entwsWd to CSS and MUM *nd that a aped«! CIB working coaaission be 
•at up for tula purpose. 
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I. 

}. 

» ««tin, tf .„»H, t0 declde thu ^ M(ma af ^^^ thU fc       nt 

«. ttrt th«. «thoda be i«^ i,, the VH€nmii of 0IB ^^ 0—lj<tai m 

-^âSLiïaJmiiaS-     It a« recomenosd that GOTorraunta tal» note of th. 
n.,olti of th. Uhitai Nattora Sporta, on Indurai Fr»jMt Ewtaati« 
«:  A twk pia« ta frtgue j,, i965.       B, „, m%hoàt of „„„„^j,^ 

*•"•*•* *oUfa.. 1» th. mu of public   coa,truotìon, mmui at th. 
SW«ta, M„ to off« ,„ai ».rthiUtt« of f«itful applicati«.      -It i. 
««»foi» Tw-nto that EC* a.t „ . o«,,, „ îl(pert, ^ ^^ ^ 

^lüLT*1!!0r ""*a" °" ** ***" daral0f-0t - •*""«« afth.,. a,tho«., aMthat th.»*** of th. ».ting or ..^ar b. «bu** 
•od MB* to QmtmaaU. ^^      ï"ui»n»a 

It 1. jw.po.ad to «Mt th. folloni», concision, to CIB and th. Id 
**ta, »nr « tb. Burning M*, fo, .^1^«., ^^ ^ tht 

•«•oalatal iMcnaandaUoiu. 

•»«timi If WW BtrVlt   wmnm It , n..-«r T1 .„„.^ ^  

irr; T • "^ •* "- -¡^^^KTiíSS'í,-. 
(-S. C^oucvaJda, Hunga^) to .„pa» . „^ 0B th, pre*... „*, „ 
«d. fi.14 and to «I.«»»». lt te th9 countrlo8 tet.«^ 

J* fflflMH«. 1 «Htm of w.    Ih. «p.ri.ncB aeouiwâ m eountrto. 

iney be of iaterast to other countrioa,     in «»* «„^ <• •«"»••j     xn auca cases it may be rornwinulail 

« J?- nr ¿ST *tw~tta •trie°—• 
^M.      * raocw»* that « «„hange of axparWnca ahou* b. ot^O.^ 
thwugti t naatln« conven*! by CIB. ««!«*••« 
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M. 
7. 

N. 

O. 

ftyiW affili «f^ytrnntl iff.     It U raco^nded that a Group of Experts 
bo foaaad «Wto the fraaavor* of the Working Party, to cany out a «ore 
daWlled instigation of thi. probi«, and that ^ reSult, of if work * 
published. 

ttHHMn of rr^non nroceasag. The «orione« acquired ty cuntri*. 
«V ba of intewat. m such cases it is racoamonded that direct contact 
•houW be establiahed between the countries eonc^d and that the *rkin* 
***** should prenota such exchanges. 

S^TZTJ*mlmmi[ít°f ^^^ Wwrt-    "i. »««andad that CM be evitad to consider what further action shcuW bo 
tata» in. this field J* order to prenoto an exchange of experience. 

ÍEE!MEEÜEEÍ^E&E¡EiiEÍa¿j¡J!L '- m ï*î±*I^-- 




