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EOU/Jdorking Pape: No,1£S

i March 1966

Originnl. ENGLISH and RUSSIAN

(mn l.(b) o: t-ho provhional agonda fcr the
t.wenty-mth session, 2/~27 May 1966)

Raaort. by the Group ot Rapporteun |

1. The omsm on Housing, Building and Planning, at ite twmty—ﬂxeh session
~ "neld in May 1965, considered the prelininary results of an exploratory i.nqni.xy on

rﬂnm ctmmﬁmm and: sutouatie coxputers for the solution of housd:

11ding and W planning problens. The discussion showed Governaents'
interest in this work, which was cotisidered as being tiuely and important, Tt v
agreed that & fresh inguiry should be lmunchad, as rapidly as possitle, on the j
- of an outline and a 2odel reply prepared by Mr. V., CZRVENKA (Csechoslovakia), in
his capecity as General Rapporteur (document HOU/Working Paper No. 180). It was
understood that countries so interested would noidnate rapporteurs to assist the
Gensral Rapporteur in the preparation of s provisionsl report for consideration by -
the Camittee at its next session. .= The Secretariat was requested to contact other
organisations working in this field, in order to avoid duplication of work.
| (domnt Wm/l», paragraph 9).
areusnt to M daeiaion;, the Mﬂw Seerotu'y of the &8

! P 8 mtriﬁ!! Belthﬁ. X124 o
” ma SSR, c:egaoulwma, Demark, Minlend, Irelana, Itely, the ll
lam Poland, Sweden and tha umwa lnacdoa

- GE. 66-3353
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- 3. The nateriel roceivid, toruthor vith siudor .ofoc.ation nospured and subritted
in connexion with the uxploratory inquiry by sistria, rortugel .ad the USSR, wus
exciiined et a repportours' nasting held im Prague in Jaracry 1266. The neeting vas
attended by Mr. F. BRODSUORFF (Dovraark), Mr. G. JEKDY {('lungery), Mr. ¥. RTINCRS
(United Kingdon) and tb'* following xperts fror Czecheslovaki~: Mr. V. CZRVANKA,

Mr. k. KOHN, Mr. O.. srrumx,, iir.. 0. LICAK, Mr, J. 10U8KA, Mr, J. ROUBICEX and

Mre. BENDOVA, ° iv. STB.ADAL ves is the chalr, ~
4. The present report vas prspared by the Group of dapportsurs at the meeting in
Pragus. It contains thres parts: an introduction; o sucary sccount of tho naterial
roceived with reconnendations for furthor work: and corclusions.,  The sunaary
 acoount covars fifteon iiain ficlds of epplication.

8. Yeny othor “Ynternetional organigetions arc carrying out work on tha subjzot

matter of the inquiry, the aost inportant balng: the Sconometric Socioty, the

!ah"asﬁml Council for Building Research, Studier and Documentetions (¢1B),

the msw of lHanegsaent Seience (TDIS); the Internationel Foderation of
Operational Research Sociotios (ISORS), the Intornational Statistical mueamoa
fisx) and the Intornation:l Union of Architects (UIA). A rirst stop towards

: co-ordineting EC3's work progrexic in tals field with thet of other organizations

x\ii...l be taken in Progue, in lay 1966, on the oceusion of the third neoting of tho

C1B Working Cormission .37 on Oporationsl Rescarch. The &CZ Group of dapportours

on the Use of Hauthanaticil Mothods and Autonetic Computars hos boen invited to take

part in this noeting and che presant roport will be eciveulatod to oll participants,

It 4o expactod that the .eoting will bring out cloar-cut reconuendations regarding

~ the dtm::n of work in this ficld batwean the two organisutions.
6. Ths present roport doos not, attenpt to provide a couprohonsive ds.ncri.pt.im .

of iha ,, mt &1%&@.&3 as rega.z*ﬂa f-ha m cf “athmtiaal sothods mé o

bapt. shm&.m be aadae to W a nore c&@‘ehmﬁa mé conso ,ét’hd
raport on the !msit of ail the 2aterial collectod - end possibly of further
obtainable inforction - or whethor 202's further activitics in this field should
be concentrated cn ono or acre calectod ficlds of toplicaticn. IV should be

recallod in this conn.xion thet in Hay 1965 the Coomittoo cacidod to considaer at
ite next session - altcr 2syassing the work accoiplishad in the neantime — a
proposal to hold sonoting in the future a seniner on the subjuct of the inquiry.
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L IH:&Q.N TION

With tha axeeption of cemogrephic investigotions, th. utilization of highly
dovolopod nathazatical nsthode and tuchniques hos ict yot attained any tradition in
the field of housing, building and plenning. At proscnt, these nethods and
tochniquos aro penotrating into the fiold in two directions. On tho onc hand, they

"aro fostered by Tho initiative of the couputing orgenizetions or the producers of
conputars who aro intercsted in tho naxioun possibla utiliza tion of thoir skill and
thoir nachinus; on the otiwr hand, oxperts fron the ficld of housir»g, buiiding and
planning, who are dissctisfiod with tho contaiperary standard of wothods and aids
in their respective branches, are saaking to cxploit possiblc uses of mathanatical
wothods and computers in the contuxt of their own work. In cither case, it is

~ necessary to overconv difficulties which alweys crise wien ondocvours ere neda to
mm mmﬁm swthods into o branch ralylag on convontional w This

' mhhh mthad o&' Gelmhation (nleorithz) end tho ohoica of a nﬁtahh wxp&m
Lor ‘Mﬁ&l typas of seleviation raquirsd. ~ "

Oreat progress hes beon iedu in recunt yoars in oppiyinz the mtbodn of
oporational rosaarch.end aconouctrics to o wide range of problass of govermont and
industry, particularly those concornad with invostmont y production pleaning and
control. In conatruction, progross hos boen rolctively slw, corresponding in _part
to the omhﬂ.ﬁv -of tha problai 4% offurs. In rocent yoers, howovar, thare have

plos of fmi‘hm dwe.somoutl of those nethods in all eountrigs.  Sine
’ : 1 form of tho proble: Mor& its e

?eeneuahg ﬁe ﬁa:hd of haming, M.-.ding cuid ;xlamzing.
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e, LFORATION focaTyen
FURTEZ2 WORK (1)

(2) Sovorel eountriss heve ovelopoed

athaietical iodels of the cours: of the
totel cecnoy, teidng into aceount tae aiationshine betwoan all secotors.
Thoso i:odols oro Grnznic in the gsenss that thy solutions tracs out tho
dovolom:oat in tivg of £33 varisbles.  In .08t riodols tho dovalomaont 1s :ady |
to dopond in part on the decisisns oy favisticnt in construction ~odo by tho i
govarmiat. It 1s thon possiblo by nuons of 8o :108:ls to study the offoet
of govarmont ¢icisions on tho future devolopent of the JoouGY. As

VEAID108 nay bo givon, the :oduy Cevalopsl in thy United 3 by the

| WMW-mmtian in this £4.3¢ e wgmmtlwug bho Sconasigts
Booluty. It 1s mocarindud that the X% shauld koo 41 contast with this
work in so for ps the raletien 'Rtusua invest ~nt iu copstruction end tho

tatal oceonciiy hes to b ta'tan isto account, :

SERan 15 FCu 0 2 0 o

2} liey countrics rocognis. ¥id noud for acking long-icra forveast
end geononic grovth org have uade oxtunsive 380 of et

Iadividuel netiona? roports, and part (b), suggcsting
~ution of thoss problese which can by considuraed nost wportea‘l‘-  §
ac vhich can bu nast fovourcbly influcaesd by an intornationcl |
hengs of eXperisney, :
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(b) A problan of iapertancs is tic ;ethods of oropucsis for the purroso of
capital constiucticn, for which in perticulor tho Suecish aid the British
axporionoa should Lo known TG wvidely,
(a) The tiia schedulos of invostaonts witidn « region ars prepesed in
Csachoslovalda by uoong of notwork uothods: the daaonds nede by inddvicual
i usars on rosources ~rc suwwrized by a spocial conputcr progreiag.  Coe
orcination of invostucnt progravier of diffureat industrics, on the haais
of natwork tnelysis -;ethean, toras the subjsct of rosoarch in Bulgeris,
Csochoslovzlia and Hungory,  Aldseation of scarce rosources iw in tho
m:au‘eh pama mﬁ is bodug verifiod exporincatolly in Czochoslovekice
' ho probla: of the co-ordinution of seplial invostmont
un of cosmtors, capceiclly for tho alicestion of
x vod the spepuretion of epoeiel ooumter
« Pl ““ﬁag of dusign work by setvork anal; ssis is boing uscé in
tha 1@3@ c.eaign organizations of Suedon and the Unitod Kingdom.
Rosoarch saxrried cut in this 1.1 by Csinhcslsvakia and othar countrios
is partimularly worth attontion.

inod aftiaur iatér.i%tuatw, es m tm
me ar lewﬁén, o %'”W of the systu.atie rocording of changos
in the givon torritory (tows-ulcmming statistics) wieh is ecarrioc out im
the United Kingdo: by ricans of dota-proeessing siochincs.
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(b) Tho notionel wowirts ¢ ot Labion om axesol Lo oah Lobhenntical ucthods
appliod te the fctusd rmrocess of physiecd plenadn:, tut it is known that
wmthenetdend todcls of eciineutics ary baing duveins:d vhich would snebly
tao effcel of eiffirent nilcaniss 2seisicas 6o b exoduod.

Ri2_iccals of traffic ovsty.s

() Siveral countrice - - v.g. the USSR, the Unitsd Kiagooa, Doimerk, Swedor,
u\g ey and Polrad - raport thebt prograates lLiowve bacn tovilopod for tho
mwszs of troific statisticol dcta, for troffic forvcasts sad for tho
avaluation of ~ltornctive trallic systons casignod Tor urbea areas or
rozions.  Host prograris for the ovaluetion of tiaffie systans have beon
Gevoloped aloa; the linus oricinsily worlwd out for Weshington, D.C.
athough oouputor prograTics for traffic enalysis, for the pro€iction of
triffio gunuratod by tho varisus zcacs in an crer, for th: sirmlation of
the distributios of troffic oa indivicunl roads in = nlannod traffic
systus sbe., arc now irtsrtatiasli y avedlebly, owst prograries will ha?a
to bo odifiod to lieal eorditions,

() Internatloned eolleborctica Ln this £i.1¢ has clirvondy boon vstadlishod

ard m..cl m sau: te czl‘.’. Lov oy :s.::itiats.vv oh tha pard of the B0R.

2 m oY

(a) An a,:ti"m laef. tmn ci’ aousing i the v cg% onal vl is b»:.na mestigatad
in Poland, fungoy and othod conntrise, while i Czochosiovekin thoao
investigotions nio corrdod cub o thu lovel of the individu housing
vstatos in ca industricl disteict.  Loes) tochulenl cnd traaspord

~concitions orc considersd by thuso ncthods iu Portugel, Polend and tho

Byolorussicn SSR.  The locaciou of storage bulliisgs and factarics vith

the ha; of’ “mﬁs:i wticol r:«*‘vw 15 baing iwest;gataa in Gzachm "akig
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) In the ficid of c.mgl:m.an“1b design, & vory lurge nutber of stendard programiios

for eoaputors have becn Cuvaloned by internztion-l crnd neticnel conputor

conpanies, by onginecring irstitutss end ongiacoring associstions, Theso
progrovacs neke 1t possilic to leeve the todious routine czlculetions to

the couputors aad elso to use nore refined and raclistic structurel nodols
than thoa. vhich ere used for aanual 1 opurctions.  Intocrnational co-operation
in this fisld takss placc partly through the various spocirlizod intornctions
onginsoring associations :nd thicugh tho Iaternational Union of Tosting
end Rosoarch Lovorctorics for lzboricls ond Structuros (JILSM).

- Dosign algorithzs cud carrasponding corndeto sets of prograxm ore,
for oxaiple, aveilable within the folloviag ficlds: «nclysis and dosign
of Cotorninato and indeteridnate structura) stability anclysis, trmmea
towor dosign, hosttransiission caloulctions, dosign of distribution systuns
for district hocting, dosign of adr-concitioning aipolincs and i '
hydrsulic cnalysis of flow in pips notuorks, dosign of highwey o8
dosizn of irrigation mtem, guedet&c coleuln aticns cte, :

(b) Tho possibilitics of tranefurring oporations of anginoering éesiga do no
appoer to bo utilizod amyvhors noer the uxtout thot would seon advantagoous
In soud countrics govornicont agonefss arc stimle milating c’.walop;mt in this
fialc by ereating co-crcincting institutes with tho following purposus:

(1) to forz axpert corviittoos with the trsk of formisting
problais and dovaloping celeulstion and nlgoritm; for
cozputer progrerus; , A

(11) to cssist unginoors in the saloction and e.pplicat-ion of
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dethalatical otheds il autenctic eon Jutirs 1e being introduccd et
presont, viz. the autoistior ef desien of wildings and structures,
li.wluding o grephdesl reprosentticn of the results. This nethod will
concorn net only tho individusl struetursl oloents of the huildingn, but
elso cn optiine: desizn of thu building ond its ltyout In thc United Kingden,
sutanation of cusign is boing appifod to th. preperntion of drawings and
to ths analysis of costs.
In Czachoslovakia, in san¢ oases, on cptii aolocticn 4s nade fro.
the mubar of standzrd scctions of flcts by asens of lincer prograwming,
ragart‘. being peic both to durogrephie ecnditicas and to the towneplanning
m:t ef thu housing zstots undor considuraticn.
(b) The trond which cins to autonete the design procuss, followed in tho USSR
o epd in the Unitod Kingdo: is worthy of partieuwlar attention.

_ . ascoriing tc the Ussa ror- :r’b, , of
. mtarwtio:a cf the c..ssign proccss is in russarch on the floxibility of tha
structursl ayste.;s or leyouts %g&stua' Tiis erit.ricn is ocomplicd with,
to a ecartain uxiunt, by the methed of an cothacy solsetion of & sot of
stenderc (typificd) leycuts (the sc-erlicd "scetions®) appliud to ths
wrifieation of the f‘lu,:ibinty al‘ tha variwata er strueture: intindad for

2 chr —kesseis; has "ustuig cf ::3.1 ﬁcteriul relrﬁn:

Wi, s ’%‘LM of contributicns by axperts Gosaribo or rofor
tu tha possibiaitiun ;r the *p':.aic*‘tio"x of lethencticel nethods in the sphare
of Muirzg, lmi‘s.ing rnl pl&zming.




hoU,/‘dorking Peper No,184

e o~
P

It is rocomwended that Goveriments shoulc wuv. acte o Lh: above-ncnt.oncd

procucdings and consicor the ~oplicaticn of the ethods concerncd.

m,ram.ct Ve oltnaing cne sator-

-

Mothainctical iethods which ezuld be opplied in the fleld of building have et

st boerdovelopad, cuspite the faet that they =ro ucesssary on sceount of

the longth of tho construction eyele. 1In addition, in planncd pconoules,

there is o nced to detornine the capecity and sneeialization of tho

individuol constructicinal corporaticns with regexd to the sins end extent

of capital construction prograxces.  The actucl olaboretion of perspagtive

planning by noans of inputesutput tebles, structural branch nodels and their

optinizetion with the usu of sonsitivity annlysis and shzcow pricas is buing
" carried out exparinentally on tho industry and ontorpriscs leval A 2

Csachoslovekia and Hungary, :

In Czcohoslovekia o proguosis of the size and assorinent of prot
mu ai‘ mtructisn has besn mm Qﬁt"'iﬂ tho farrz of

mto ’Ehe indiviml types of anon ba.aifs (&cwr&m to th, ol
natoriels). « On the basis of this fpalysis fundawntel c*onaiéJati@ﬂ was
givon to investnont policy in the building inlustry.

With rogerc to tho charactur of capitzl eomstructicn, perspactive plemains
end intor-industry belencing rust bo considerad as fectors of groat &apartm
‘For this reason it is rcoo:endsd to oropagatu the experiones acquired in
Caochoslovakie and Huagmj with :.aput-@utﬁut. branch lwdels* and thedr

' agrnmms. n.

e.lso :&iutatas u seny diffwt woys thc un{...ysis of ths aos% af:
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aecoraing, soy, ic th. buildin: oloiunt ond its »octinn in the builcding,
and si:niplifics the pruparation of schodules. I Finlard, costs of
altornotaive dosigns are conpniud by ceuputer ~nd by st;.msticrl ‘ut.hods
«ployad to identify tus factors ..‘f.,(.tinh costs,

Tho usc of coputars for cost recording ond anclysis within building
orgendzations is providing for the first té-o in aany caeses an effectivo

systi: of cost control vhereby tho coets o1 snceific tesks ey be am.lyaad

during the ccurs: of tho work. Th. reports of the Unitod ngdw, Swodon
end Hungery inelud cxarples of tais kind of arplication, which shouid
provide a bosis for tha connrison of ustizstes with cctucl costs 2ad so
- dnprovs thu cccursey of cstiiicting, , :
(b) Although tho besic prineiples of the systous for cost evcliction and control
ney b the sco in o1l cecuntri 08, tha cetual applicatians of thesc pringiplos
m t&o eonputer progracmes devoloned to facilitatc sperstions will
wosserily vory emiwra.ialar £ros one country to znother, becruse of
go-systuns, - conventions cf speelfications of mﬁﬁ%
cs  Newupthold t&a uperionca mmletad in ocun
 whoro » 1thots of cost ovaltetion and enclysis heve beos
aw be of ntar.ast to other camtrioa, tnd in such casus it agy be mameudod
that dircet centaet bz astablished botweon the: .

(a) iictt mtriea repert t‘mt nbtwork tuehniques cro now froquently used for
co-ordination sehuduling cond cantrol of the sequence of activities vidch

nake up the building precsss, ineluding in soiio cases project de.iga wﬁvity,
The MMQA&# usad iaeluea m: varicm nv.:ilﬁ,bls. C?ﬁ and PRT-nrograxio

“’ﬁ'%s The- *hffimltiaa z.ro;

by the RAPS, TPSM ang other Progrernss dovelopod in the United 8tatea fer
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schoduling nutworks with 1lirdtes Fasources; tn. Uy tae progroviss developoed
in Czcchosloveida (RPZM) nnc in fang ry.  oontor, oven bheso Prograiaos
noko sirzlifiod rssumplions, whieh should bu den. awsy With,
prograxacs ex. thurefore Luling dovaloyes, ovused
tho building arocess.

Seiio flow-1in: :icthods using conputore arc deing uscd in tha USSR,
Czuchoslovakiz and | .uguey,

Various new
on nord adequeto siodels of

For ropetiti.. building :rojects schoduling by cyclical prograrics
7 48 being uscd in sonc courtrics,
' In order to doviss o echeduding nethod which ta!faa into account tho
§ spooifiq problome of the building prrocoss tho Builtdm, Reaverch Station in
tho United Xinzdon (BRS) is making russarch on o conputable nodol which
similates building cotivitdos end which is busod on quauc-thoory,
In Domerx o schoduling 0thod has buun dovaloped whioh al
i ‘ee 1in tho *rajact e.m% for the mquiramnts of acﬁﬂtiﬂ in
ing phaso in order to obtedn en oven work<lond ém.tag the Msa poc
of indutric&izcd building.  The forugl :odal bae, hewewvor, not hmn
dsteblishad £ tho mothsd i3 so for not coaputcobia,

(b) In the field of zacgorcnt of buiding proeducticn it is partioularly the
progreciing ond gcharling of Yho workeiood wed coe-ordnetion of rasourcos
with provision ror focdbeek that arc of gesorel intorest,  Onm tho busis of

- romults ec for ottaiusd in tho vorious participating countrice this r:ma
cen be eon,.simr‘sﬁ one of tho uost dcmla;:aé. m;ehwu ai

s flela 1o th
ambntbﬂcmt am eorsion cgraaaan'% upon & uniforn tyswa for classifio
r.st‘ all basic date %n 1npni. end netivitios in the building precoss: Blﬁ.lt.ins
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naturials end corponuits, s, cef Mleation f -~ vetions, o oautric nosition

in building cte, The vrc of = coaton coding o2 classification systen in
design, cost calculetici end productica world have the iniudiato sdvantego

of avolding the cxlcting duplicction of eetivitics such os the estination

-of quantitics fron drawings. By suitablo conputor nrogrzriss all nccessary
documents for olils of quartitics, spocificnticns, costing end cost analysis,
notwork schodulos, dolivery n2:-ns and 30 on sould bu printed on roquest by

the coi:putor cn thc basis of trhu smie prinary cete {0 uny indivicual building
projoot.

Tho witicato objectivo is tmch nors-fundasent:’ end is to provide an
intogratod systa: of inforugtion flow in conctiucticn wad, by so doing, to
faciliteto the food-back of inforetdon fron sito to nlanning end estinating
procoduros and also to dosign.  This weuld provido o basis for tho dosignor
to Luprovo hie control of the cost cost of tho mmng and the eanmem his
mn’ml ost the cost of aite procosscs.

A aysten for ec-ordinuted bullding comndeation (the CBC syston) has

m doveloped in Dumark and is in uso thers and 4n the United Kingdoa acd
Imlmll by individual architects, In Swadon ¢ rolated syste is also in
sourse of dovolopuont.  Aosacach into the problsns of couunicaticn is in
progross in Cuchos...ove.‘ua o the Undted Xingdo:..

Thoe fact that soveral countrice roport a groet ncad for tho setablishnent of
coprohensive conuunientlon systais which ney ~1lev for planning and
nanogxient of indivicual tullding procoeses by an intogratel ayste: of dsta

| mﬁm w cc:*putsra » togother with tho fact that this vork is still

: \ : 'h, indie&tw, that 1t would be very usoful :

, the ,éegtiaa of inﬁ!iﬁ.‘;nal prof.uetigﬁ cwacitias, tran:pert m’oblau and
| ﬁh dmmm of optisws siocks of neturials minteinod by the individual
producers or conswners. Jith tho incroasing industriclization of building
production also the fupurtance of a tinaly building-up of tha production
basis of comstruction unquires inercasing inportracc,
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The problans of thc “oextion of DU lling investicats by cans of

S Wure salvaed, rceording to the country raperts,
Geraiie works), .ad in Czochosl.vakie (orecast
concircty rlants, ccuer.t. ixing ploats, sorvicy fog construction). The
solution cf transport oroblazs tn coastiuctinn is 2lso antioncd in thc
renorts of thoee two countsios 3 1% ey bo presuicg, vrever, thet thuso
Srebioils ware scived alsc in ther
of stocks an? thuir ontding
Czachoslovakia,

cprretionsl roscarch -iethss
1a the USSR (Coiwunt werks,

perticineting csuntites.  The aroblan
8lsu In ccastruction ig bodng stuciod in

(b) "It is »aco.mionded thet - Grows of

&oirts be sct us within the frzaiowcrk
of the LJ te carry ut » 1i0pe Gotadicl investigaticg of this problun and
thet the écsn}.ta of its work by oublishod, |

k! ! hys 2 g,

-
Sy 1T T

“ 3

Tha SUBJOct of cubuaubior of mroducties aroowsece is of orivasy
ortenas 4 the mreduction of builélng “ictarieis ane ecaponants ool in
- uilding svacua e Unforbuncsaly 1t wes net Welnded 10 the origingl
. Pa30rt; Bowavar, 4t would b: adviasbic o cxcheirte oxparfanes encag the

individusl sertleipating countrics alse in tolg fiold.  iffietont
waputing tachniquus showlc be cxpmrrtively onsy to introduce intc this
fLIC, alnes cxopurivnee ol pregreriics geinsd in cther industrial branchas
ey e msidcd.  In the acar mtuzj..- it will Do pessidle o ornsidar also ,

auto 2tion of serio arocussis on the sids, such cs tha 1ift-aleb rothod, cte
It is rocozon thet the caporiencs ettainud in tho phas ‘ '

Autonet 4
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(a)

(v)

Oporctional rescarch micthcds hava boan found of Pootive in nany
countrios in iuproving the officicncy of uso of construction nachinery,
particularly in civil onginooring applications. Problcos of the
mmber and capecity of nachincs awadod for a perticular task, the
correct position of static machincs, the optirmx: soquoncing of
oparations and tho bost routus and delivery points in tramsportation,
uey bo solved by means of oparational rosoarch. Other applications
deal with the nanaganont of tho nechinory and plent pool of bullding
organisations giving guidcnes on optimc: siso and conposition ﬂ on
tho neintonanoc ond reploccnont policy.

Dexiplos of the opplication of oporationel rosearch te

T o o L S

constyuctionnl -xaehinery aro given in the USSR and G,

“voports, in rolation to tho nedatunanco of achines, ad i;l&ﬁ; ,

Mﬁdﬁ&gﬁeﬁ roport, mmmmmmaw t&a V
towor orcs.,

Although raports on this Liportant sohero of i.ntorcst ars scareo,
a vidor mﬂey of this fielc is desirable in tho noc.r futuro,
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The dovelopment of powerful computers and computor-languages has opened up naw
poseibilities of promoting the uss of advanced mathomatical methods for handling a
vast number of re-current and intricate problems in manegemant and dasign of con-
struction and physical planning, not only at the govermmont and industry level but
also at the level of fims and local authoritics. .

The survey has revealed 8 great intorost in thess mathods in all couptriss. In
the past fev yoars, rapld progruss has bacn mads in th: replacomont of routine clarical
processas involved in cocsting accountancy and office managamont and in wobhu such
as structursl design for which axisting mathamatical model provides a basis for
caloulations,  What is now is the developmant of nathomatical models » vhich offar
the 1 hmq at apﬂm Mﬂe mtmdl to the pzcsminz. oumunm aad

mu mntheés m alnw msnad. m scwe mtrias, to phm:hu an etfae
uso of rescurces of the emtmeticn im*-ry or of individual anterprisas and also,
in somo casas, to the procassas of duign - Other countries will, anovever, need to
intonsify their afforts if thay are to apply those methods,  is in the natural
scionoes, however, ths principlas under-lying these methods will bs comson in all
applications and in all countries.  Intermational co-operation can thus achim '
ammiminthaemmminw&mt countries in the meulnnd

; 23 » many of the ssaaéaré pragrmas for cmpatora m are !v
m!atomw muhhaa, wmta}wsbe suitabla for more than a few
countriss becauss tha mtmmical nodels hplied by the programmes are not mtw
sally applicabla.
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Finally the ovarhcad cost of dcvelopment of maithemetical mod 1s and computar
programes which wight b6 gonerally abplicable within 5 country will in many cases
SR 212 high for the individual usar - and may also appear tooc high for computer

fims - bm.causa the £irms have difficultiezs in assessing ths dema.nd for such
prograumes.

In these cireuustanoes it ssems thut a more general use of nathematical methods
and coaputers within the fisld of hdusing, building and planning night be acgelarated
hy setting up in each countxy a co-crdinating organization with the following

“objectives:
(1) to sat up, within diffarent fislds of application, uxpert committees with
. the task of raviem the application of mathomatical methods and computers
~ in thair own and other fields, and formilating pmblam and dovelopt
" | mtﬁm~mﬂgw mes for their solution; o e
. to ides ' mte' individual developments so as to esta
wues of goneral application; St
ish a library of availabls programmcs, to sssist potambm users
1n the uloat:.on and adaptation of programmcs and to promota t!mm cmn'
ete. ths application of computors; and
(v)  to participato in international collaboration in ths fislds mantioned above,
| Por example, there might bo established in oach country one co- ordinating
eremizatiet or instituta with sub-committoas in fields such as ungimom ﬁu:lm,
emant of eanttmction activimu and mhoda of phvsieal ﬁlaming '

to tllaeate fialds af :’mterast to gome

mhl then act as intamtioml contras undar the cmrdiaatioﬁ ﬁot the ECE orrm GIE
. (fcr their spacific ﬁald) .

Other solutions may bu praferablo, and it igs M

E
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and confant of such
Posals under the auepicos
of ECE in coliaboration with intorested Governments.
Sore-egononlc pods) We acknowladge the importance of using mathematical
thods and computers in this field, but sincs intornational co-operation is
organized by the Boonometric Society, no action ariscs for BCE.
SRRt snd fored 25K TRC Ul onents As ths BCE has already

Plannine of thy ueticn Wotwork thoory hes been found very

G wt&n - the co-ordi: ticn of national and regional investment

Programmos.  Countriss sre recommended to tdkas intc.ascount, the experionces
reported by Czechoslovakia and others. It would ba helpful if tils exporience
oculd be made availabla in & report circuleted by ECE in one or more of the

- Working lenguages. - - The Secrotariat sheuld be asksd to invite oountries
(Cseshoslovakia for oxanpla) to prepare a report on progross in this 1014 and

" to distribute 1t to the countries interested. !

Hhyaioal plasnice. The ECE Working Farty on Urban Reneval and Planning

borstion in this field
working commission ba

S v'-.' .
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N\ : 13l dlng ‘using g We racomuend that CIB convene

e mnng of oxperta to decide the beat means of uccelerating this develomsnt
and that these methods bo inclided 4n the progremm: of CIE Working Commission 437,

AT Zolagt evaluation. It is recorriended that Govornmants. take note of the

roralts of the United Natlops Syrposium on Industcial Project Evaluation,

wi‘oh took place 1ix Prague in 1965, The new methods of rationalising

L vastaent decisions in the field of public cons truction, presented at thn

Symposiun, seem to offer great. possibilities of fruitful application. It 1s

therefore recamended that ECE set up a Oroup of Experte to [repare an

irternationsl meeting or seminar on the furthar develoment and applicaticn

of these mﬂw&, and that the reports of the meeting or seminar be published

md st to Gewmta. : :

- .

It 10 mpam o mhut tha :onwiag camluslm to ctama the ‘m

Ic :

: fer the eanatmtien nctaz- and’ their emmuﬁan shou
Oil‘m.)«lbéd by BCB.  The Secretariat shouid be asked to fnvite countries
(s.g. Czeehollcvma, JHungary) to prepsre a report on the progress made in
this fie1d and to distribute it Yo the countrios interested.

I, 8 _3valus pyd 2298 ¢08t. - The experience aoquired in countries

vhero eﬁm@abl«- nthcda ot cost avaluation and analysis have: ‘boon dtmlopd
mey de of mtereat to other countries; 4n such cases it m be recon
tt:&t alrect eoate.ct be asubuohedbetm sha ofmn%' 8 Lo
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W‘M‘M° It is recommended that a Group of Expirte

be formad within the framework of tho Worliing Party, to carry out e more
dotd.lod investigation of this problem and that tha results of 4ts work be

The sxpsrioncs acquired by c.untries

- Way be e! hxtamat. In such ceses it 1s racommonded that direct contact
should be established Letwesn the sountries concorned and that the Worlking
m -mm mto such axchwu.

M 'tbs,t mh mﬂm'to eewdar ﬂ;at tar::m- écﬂeu -mza h;’
taken in this £i014 in opdsr to promote an exchangs of exparience,







