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The enormeus i onle A7 errit 01 vertrent Lot USSH Lo ned il ony b

grenter than the volune of inveot ~oote 1. the canitolict ecountries of turope, tut
in seny sectors alon cvcreds the investarat rote e 2l nest hichls developed
capitelist country, the Uritrd 5t tec, The Soviet Unim har siooted an extervive
ilding industry, & powerlul con *ruct lon-naterizic currly inducer;, ae well ag oan
advanced and highly versctile aaciniie-ullalag ceetor - 1L ctier words, o ogroup
investuent inductriecs constituting tlo tesis of the Soviet Lnionte aeeneliie grotil

through the broad-bvased application ~. thr lat. ot nehi-vincots of science znd te chnologye

The underlying element in the cevelopmert of the Sovirt economy in the inplement am
tion of long-range programmies ecuceived up o peried or 10 to 1) or more yearss The
planning of thece long-tern progroiuses is based on scientifie fercecasts of tecino—
logical developments and on gencral schemes for tune dovelopuent ang citing of indus-
trial branches, rcgions, industrial centres and the likes Atrefogic rlanning of
capital investments is tailercd to neet thege long-range development gonls end cctabe

lishes the proper cemquence in the tinleniontation of the ansocinted ProgFrane:,

As the nztionel econouy cont.rur.: to avelve, neny uedifiestions Lccewe nccessary
in the relative contribution of Jillerent production scctere, neu Yranches must be
created, obsolete machinery must be taken out of zerviee and czpital investmeds aust
ve concentrated in the required nrecas, Such changes are initiated only ofter careful

unalysie in order to ensure that ac. building pregrammes arc net held up " beecauze the

nodifications intre uced have resulted in a diversity of requirctients and cexpenditures

not ecasily satisfied at a single strokc.

The siructure 2nd orientetion of copitel investments and of carital conctruction

is largely detemincd by technical Prograss,

Increasingly lerge sums are “eing invested in what are knovn os scicntifio-
industrisl complexcs, including investments in ~xperimontal plante and nroduction

erees, test ranges and facilities, laboratory buildingr, afting ~nd desigm officec,

4 contrel and test stations, eut~melion and instrumentation mzintenaner o rvices ~nd
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alse ccopwtlor ooatrer couirp ¢ 0 retrende oot o— roxocoing ootanre 11 dmproved

returne on dnvest.d copital fre o te IO ANRE IR AR O ot rlitic=incurtricl courluxcs
nuct Le ciiici-nt, equipped with acd Sachhaorr s dnrtrws ontotion, copablc of

producing goode e ¢ rvor cith curr-nt verle-ulde ctonoard., ond Ueed fer thoir dorigem

PUrTOSC,

Invention znd patent lLoldings, ct-ondard nlane oripgingl building and design tochn
ques and new nicthods for the structural wrrongoment and ~relitectur-l layout of build.
ings and structures are accuiriag ccpeeinl cignificsaccs  Docunentation of this kind

, £ o1 £

is ¢1 great veluc i the allocation of carital inve stients.

An dpportent inveetment vrend hus to do with plent retonrling, the renewal end
updating of rcuipiient and machinery ond, finelly, tic rotional redesign of production
enterprises, This invelves, prirerily, the formulrticn of cffective approaches to |
modernization, cntailing the oliminsction of Yottlerocks, the addition of new equipment

the introduction of mors advanced tcchaologics and tho like,

The following considcrations cre fundaiicntzl, i thic context, to the sclection

of regions and sites for the construction of freilitics for differcnt branches of

the nationnl econoiys

- The inprovement of the rotio of c¢rpit-l investuents ae botuecn new construc-
tion on the ounc hand and the cxpengion end techuicnl reiitting of alrcady existing
enterprisce on tlic othor, teking inte account the oljective of equelizing the level
or gocial dovelopment of the country's dif Jeront ceononic regions:

- The extinsive cconomie utilization of the west cifcctive natural resourccs;

- The rationcl usc of uenpor r resourcos in the dif{crent ecconomic regions:
| 1]

= Increescd euphasie on specirlizotion wnd the cll-around economic development 4

of thc rcgions, together with the inprovoment of rogioral and interregionazl chammcls '

of communications
- The imbonsification of eopitnl investment in the serviec scetor;

- The devcloment of » systeratic enproach . corcunity nlanning, including thc
regulation of tiic grovth of large citics ond the alirncanunt of the liaportance of

mediun-sized and small citicu;
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= The aatogr-t d us =ndoeor putioe o retursl rocoureos . ootienleorl ety
s the waprovaiint o toter-ronc oo Orvritlons o th cct o 4l Taiey R Tullue

ad economic roglonc:

- Tl DMurther erpension 0. Lo troncport notieril, ol oeinlle in 4 ey
opuicd up rogionz:  the Sevelopient o) roilro~d, higlo o i pooaeritie: ot oo

trarisport to cope vith th iner esins volw.: ol f1oigkt rug o gL o Tie,

LY implementing these prineirlic it i1l 1w pomzitlc to t-k into iuller

aucourt
nd wore of fectively wiploit the nnoturnl and ceonc idc oaturce of L vhariour ropions

of the country and to achicve o morc o “cotive baloneo Lo locirl e econo.ic Cevelop~

nent

The expansion of the construction industry end the sropor loestion - its
activitics constitutes o vital Tactor in o suring the Josirid grewh retes sor the
productive begc of the Sovict Union ; phivsically ditritadcd in seeordrnee with the
prineiples estcblished, Thir slse o oine tihat ncesurcs  vot Lo taken teo providac for
the advance development of Goth tl.c rroduction inirastructure sz vell rs ho sing and
comaunity scrvices y'or the purpose of sAtrzeting cnd holding ekill 4 workers in -

these communitics,

Let us tum our attention to tho develoaent tronde in the basic aroas o,
construction zetivity - namcly, thosc uhirh arc cerentinl to tac comprihicnaive

devclopment of the existing, and the crestion of aev, econoiiic rogions,
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The ~truectirsy Lurrov arint ¢ 41 L5t ¢ e, soooir o bt thooe Troncle @
vhich ore ngoged ir tocirde ily ro—oculopivr, tho articsncl Cvone L L0 in ovoreoning

sy lag inth Qevilopoat of ot vinl credueticn o3 v oo 4 oestor reto thon
certain other roctore, Coo vuch saon o on cecc oyt oot o, REVESEES TN D BE

required 1n trrnonert,

The priority acvilovaent of troiorcrt T-ciliti o 1 cort_oculcrls isportant in

regions under intonse dovelop. vt oo

bt

vhin toeilivg i toesk of coualicing the
levels of rconoude dovelopment i diflor-at ropions o, 1l cewstrs,  Thic fnct in
large meacure cxrlaine not only the tochuicrl 'aa ccone Lo, but ~lec the soeirl

significonce ol trancrert,

Studics conducted by o numbor o resoereh institut. o vorkidig in the field of
transport proulaus heve mrojected the tortotive growvti lovels to Y oot for the coun
try's mojor production itons 175 40 20 vears ir the Juturs cod heve dolined the nroo--
peetive total incresse in heulegs onerstion: ior all L or. of trs enspovts  The cviden

indicatcs thot it 111 Ve nccorcnrs, evir the next 1o~2w wrore, to build scvernl

hundrcd thovraond Wilometors of princry ol gecencrry Lokt one ) ne railrond lincs

and sceond tracle, ma long-dictrie 00130, This o o coeriod vill alse ree g
need o wodernice & lorge nuwnts v o L onior Dighvrve i 3030 linese In ~odition to
thic enormous secle of curieec trrnceort ennotrvetics vovk, sigaificont ~f{orte vill
2lso be eallad for in thc constristion 00 edernicoticn oo oooo- ond river ports,

sirports end cir etrips, pior snd o rtalng “reilitio o, trencrort eantre and the like.

e

In continuing to upgrade th: +: cimicnd eapects Do o Ty arene of trencport
construction thc ~du is o troncpert oot of grostor ermcecity wne flexitility to
moet the cowtry'c nedde on tir - rard < ithout dalsruption; to cpoure iroter freight
deliverics and possuager scrviee, ond alrc to orcot. roscerve opernting copacities
in this scector,

It is thesc generzl gools thot coderaine the sorruletion, of technical policy

end the overell long-range develomncert of the angor tiroe of transport conrtmctlon.’%




“eilroads continne te Lzigd cir thoir pricoc, ino il trenoportation . wector,

porticulerly for the sovanort of o osciv, I et chapnonts o0 h TVDODUSE g

trediies  Giver those cendition., the -ilre-d Friten nill oecontinue to grov, fune-
tioraneg o a triie addvork livd ing oo thor 211 othor e oy tTronenert,

Increasing . re tht=hendling opernt ione, Jowter vail teolTic snd srector troin
wilght erc moliing sharply fnerezccd @ nde en the etieongth and otabils 1t oor the
track systeme 45 o result, o oot 6 L nourcs sas peen ndonted 40 niet $he reilrosds!

cver=inercaging operating roguirameagts goading rocdbed ot rength end saloty,  Those

- meazures include the developaint of indusn!rinl designe Tor the vein orcement o rond-

! bed cmbankmients rnd the ioplawent ticn o1 proparctoyy ok cimcad ot luproved mothods

LC ,
of inerecced railuoy spoeds The rerinum epced attcined ‘n the USSR is 16¢ i/l on the

v

¢ of loying roadbede in dry and permairost regione,

The inercascd vweight ond spcoc oi the rolling stock enlle fep o ronger upper
track structures, a requircnient th-t csn be aet tbrou o vhe ure of reinforeed con-
crete tics, unbond.d track and hoot-tre “ted rails, ae 1l ae by inercoeing the degree
of mcchanization of trrek lrying end meintenonce operi.ionse  Like - he highly devcloped

cepitelist countrics, the Soviet Union is engaged 1t~ intensive study ¢ the nroblems

sMoscow=Leningred lines At the present time, tochnical specifications e 1 cing devcloped

P for the plenning of ncw rail lines ¢ designed $0 handle pasucnger treine ot apcecds of

250 ¥ri/ha

Highvay construction ~ud iners .:prsi_ci;autor.lo'tiv«, proauction hos recalted, over the
last 195 years, in o 7-fcld incre-~rc in over-the-rocd freight he ndling ond o 23-fold
increasc in pesgsenger traffic (for Mg trans spport alonc), Thoe next Tow years vill
vitness an inciicoc of severel hund—ed Torocent in the volwac of motor vehicle 4 renne

portation and oven greator inereccos in the number and trosiic dencity of private cors.

At the seome tiuc, however, the automebile highuey system in the USSR is less

ideveinped, end its teohnical level lower. th-n in the inductrially advanced countrics,
2 ¥ ¥

§The percentage of roads with high-cuality suriseing is incdcquate, :

To provide the country uith tcll-built ronde thore is to be a substantial increasc

g1 the construction of now mn ajor highvays and hord-suri aced ceeondary roa




This reod buileing ~nd roec, trurticn rre o oo

SRR viTy 1 elloving oo anurpe
- Tl crelis-tion o e Fioo=rurdits posd-oell i toricls incorpor. ting

ophalt rnd ecrort=ooner t oivt oo 11 v the ow Steacis v o leenlly

cvailalle lov~cort mtorinls doriny 0 res. dooteiusoee e ot 1 o6l RO

= The zxtanrive ure of products Sror the cinnderl ool prtrolow. - refining

inductrics;

- The Dntroduction of nev leng-liic, highecunlity 1ord suriocii, ©f  lonr=iine
teasioned conercte, coli-tensioning concrete vur! neings; oocked -cnrth coundotions on

foundations sonsisting »f ctonc-crusiice cad tollvrpicel voate watoricls,

The technicel 1ovel ottedned by the USSR in the coortruction of nicfebrientod
reinforccd-concrite Lridges ~ad bridge wcunports in 0 USSR is qov on o por with the
of other advancct cowdtricn, Tuc cotoblishacnt or o dovcstic iadurtri-l bace for th
production ¢f precoast reinforced conerate nd o ucjor reosoceh nid development effor
mounted in the lobor-torics ond ot tlc tuilding citer bhave node mossible the eprliee
tion of many ncir approucchos never beiore used mnythere Sor the d gign of snnng,
support structurce ond ieundstionsz, their construction tochnology wnd the speeial

equipment used t¢ Luild thone

Technicel pregreve in the 1012 of bridpe-cnginecring ic chorsetorized Yy the

folloving trend.,

In civil capincering works on nor wid crieting reilrocds and highweyo, etrcl on
reinforced conerete spone i1l b veod Jor roeilrend hridece cith cpen lengtle ¢

Yan [SAIN

44 meters or aorc, aud lor hagivny Tridger with wpon lonsths ¢ wmore than 106 Lotors

In the convtructicn o motcl oren structurc: $o1 eoilocnd rad highuny bridgers
tuere ie to be extorcive us of lei~i1lor o hed=tiinorod ct.cle, high-stress bolt
for secticaal csscally, ‘leotrienlly velded jeilite ~d ¢ swmber of othor nodern
building techriqucr,

Highvev ond rodlrond Tridges w2t cpon lemdhe of less then 106 meters are to b

built mainly vith reinfoereced couicret:
In romet or thinly pontlet~C -rice oo w1l oo in northern rd wooded rcgions,
etcel will be widelsr ueed an ~dcition to concrets 7oy reilrecd Dricgc ongineering,

vhile highuey bridges ©ill b courtructcd with ctructursl clorcot: of gluecd vood ond

sther cifcetive tynoro,

sk e e
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dosowuch s B0 per carl of thce stir ok velw, | : vl IR
%pl"!, gecto, de thr itrodistio o oo coriv ot U R A PR SR | O ST
1th the coorwrption of =t (1 7~ f orroccosri . tul i, ey 11 oo v £
ecrsunption for corrugatod roteal pininy, 1o voroeont 1 S, S A AT
1ovir, lnbour cupaices oro Tror Coto 70 ror ad 1o - o trueturol ooyt b
Uorer cant lover cmd neore,

) Underground-reilvey constructica io il USS7 1 ot el nor LAth enorerd
. technical stencaras, but in nony or o0 4o ner cdvene O o st eoritelit oo

tricse Its developuent Los beon vsorlcd woodner eodng relioan o ieastriol timnilli;;g

fncthods using preces* { rreconer-t: stouetur:l claccate o ostor o

4
~t
v oSwd

rnivation, the
Hintroduction cf icchanized heanding o.ochin

T e i

w8 oniathe mehiovooort Ll bidder twimnelling
Liapceds,

During thc 1rst ten yoors sorie 70 Jor cent of 1L length o ~11 twndle drilled
!in the USSR ha. been lined with preesct reinforecd conercte, vhile the use of iron

fhas been cut Tack Ly TS5 te 0 per coite

o

Key clencats in further upgroding the caginsoring wonvets of wndergrowid-rriliny

{iwd twincl censtruction cre to Le 4.0 improvinent of cricting structur-l menbere,

theeding machires ok tunnelling neoh nization facilities; md the cres~tic . of sltogetlor

guerr syctems i these arcas,

With respoct to inprovid struectur-l moibove, hoere the outlook in Tor nere ctonsive

e ol precart ferroconcrete ond t- 11y prefnbrieatod structural ackers, with oordi-

UL

uler attention to *he folloving:

- The usc of cost-cffective end dur-ble st cgc twuiel linings ol precost forre-
geonercte emnedde. in the living roclk;

- The substitution of precast [-ircconerete vor iror tuiing in twanel linings

- Tuns vhere the hydrogeologicrl conditions sre diffioult, rceulting in o soving
)4
o7 4,000 tonnes of metal per kilometer of twinel througn tic use of ivpervable rtrue-

urcs weter proofcd at the producing vactory and by ceoling the lindug co-me vith

H

Juotcr-tight mastic coment :
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for tunrel conolyo~ticr ie

The megor true b tne ooghes doedion, o toaw i oo tiene 10t tronsiticr

to the use o Locheniacd Sing oominieot lor Arivie o ot S ture T, At oJddvione

apperatuc for the vechrrication - =1 wteeuent oo eetic o (Bwaacl dros 15001t Jore
-~ 5 . - . . s ; s . -

treatnent of wo- o ctCeje  Lhin S311 0 0TL it reecitle 1o rodvee tho ~mnowt of 1obou

required to drive 110 of fwnel o4 nll geamleon { “ron

2t the present tin-),

b

Lol rce-dey s roauire

teTa v

For the mechinization of necuwrteis tuep 1 crurtiuotion Wwilders 0111 dre. on the
experience theyr heve cmined in thar Craving o owidlorgrow donoilvny tuincls, o priaocry

concern hore oing tuc Qv lopoent of o duduotricl 4 cless 1 noreit eoncidernil

vaster advencing rrtce,
During the 195/.1 ¢ neriod tiere Lo owoodnerios o7 cevered hundred per cent i
{ K i
the construction of hoihour voriize Tlevertlicleon, ik Udhi continues to leg behind
o grect mony Toreimt cowdrioLoin tho eve il ettt o0 ite con mad river berthing
recilitics,

Recent reave leve seon o

Lot tecliiinnl enrlivre of

hervour construction, The un o° srofebricddod clocatt Lor pert facilitics hies

L3

recched TC now ceat, thile the coot of Tolcur i the wocillieult eitcgorien of
r

vorl is dowm "y 1010 por conte 1ot g ~dvoncr CoMigheenisiciciey ~loating instnllo-
tione save Leen put lato eperaticn, elong | ith ke L trocvetion of - mumser of

aiicetive moncy—-siving toehnies]l iniovitiols - wiert ~ter tolovicion syeteug, vibrs:t{‘
coupactors for vso vith stone Yloeri ing ond the stonderdéizntion of o nutber of

et ructurcl necbers

Soviet technicucs Tor proteeting cocstlinee seninat the cifccts of erosion g

are no less cdvonced thon those vsed i otlr countrico,

In the arec of shorc—-strongthonicg oncrations - mlong cie ceasts nrefobricated

arge-section structurcl newars hiove Berr introduesd for built-up jettice ond

breokusters to protect - number o) gl noreling cegnent: o7 tlc Black YN
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design ol nov, vremtale dytes 00wl dos b dneto11-t1ens in thish the need cor

recernetructicr ©111 wo Lol 4 It e

I terae o0t moture r o Loticl o ootures C. coanl tiy produes, industiin)

caterprigser (-11 into vo oot ioricong
i "
- anterpriscl lich et b loastod dtlin sit;s 1i0ad

= Bntorerice. chiech cuet B 1o ¢ outnice catr liits ad ccensionally o

considerakle distenicce cron tho,
The Tiret provp inelidre ontor~vic o vhieh do act gorer~te nomiul wrete
nctericle, do not it muwying noeiscs oné vityoticnon, oo ot dnvelwve noavy anounts

P 4
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DEVELOPMENT PROSPECTS IN RURAL CONSTRUCTION

The expansion of construction activities in rural locations is aimed at:

- The long-range development of a network of rural communities;

% - Ensuring a level of cultural and communal services

and puklic amenities on a
%par with those found in the cities,

It is the role of regional rlanning to establish the most effective capacities

;:'- collective and State farms, to promote the specialization and concentration of

cr froduction and to make provision for large-~scale manufacturing complexes on an

ndustrial basis.

In the interests of the more effective use of agricultural raw meterials,

ﬂ manpower
nd farm machinery in rural localities, it

is intended to establigh industrial
'nterpriaes for the processing of agricultural Products,

crop distribution centres
#nd agro-industrial complexes.

The implementation of these measures will make it
@ossible to reduce losses of highly perishable products poorly suited to transportation
cry a factor of 3 or 4, to increase by 20-25 per cent the utilization of manpower

w Bsources and to cut back by 12-18 per cent one-time capital investments and by 8-12

ger cent annual expenditures for the construction and operation of industrial and
#ericultural facilities.

Rural community planning is based on functional principles of village zoning, the
#eveloment of housing complexes, the establishment of public centres, the

laying out
" streets and industrial building sites and the 1like.

The plans include measures designed to guarantee a satisfactory level of creature

mforts for rural populations, rational technological and functional links amd lower
pital investments.

At the present time, rural comstruction using fully pref&bricated elements is
fficiently developed and acouunts for only 5-10 per cent of all construoction

,. ptivities. This area is to be considerably expanded and by 1975 should stand at
Bree times ite present level.

e




Mully prefabricated industrial building designs rely on the use of proont

reinforced concrete in combination with effective light-weight materials: steel,

: .
aluminium, foam plastic, structurcl acbestcs-cement sheeting, glued wood, and the liky

Tn the construction of livestock-breedins complexes thr most common approzch
consists in thc use of reinforced concrete piles and columrs, metal girders, wall
facing and roofing of asbestos cement -laid on a wooden framework, and mineral wool

insulation.

Another zood solution makes use «f a ferroconcrete half-frame for an 18-metre
bay with triple-layer "sandwich-type® wall panelling consisting of two layers of

reinforced concrete and a foam-ple tic insulation layer.

Finally, extensive use is tc be made of frame-type structures with large light-
weight concrecte panelling. Initial experience with light-wcight materials and struct
elements has demonstrated their many advantagest o 3.5 to 4-fold reduction in the
weight of the structure coupled with a 2.5 to 3~fold decrease in the labour, and a

2-fold decrease in the time, required to build it.

In the area of grain elevator corstruction thc outlook is for new high—capacity:
complexes (above 50,000 tomnes) rmbodying & high degree of mechanization for grain |
reception, drying and unloading opcrations. Tower-type clevators will come into widé
use, as well as alevaters with no levcls above or below the silo and designed of 3
prefabricated metal and reinforced concrete rings of lorge diametcr (more the
o metres) and also three-dimensional reinfoirced concrate cloments with single and

double armouring.

Also to be built are frame-typc silos with reinforced concrete panel lininge Ir
comparison with elevators of cast-ir-situ concrete, fully prefebricated elevators of
light-weight design will make possible an 8-15 per cent reducticn in construction
costs and a 30-40 per cent drep in the consumption of concrete and steele.

Granaries arc to be built in the form of ground structures with no internal
supports but using frames, arches and vaults.

For mineral fertilizer storage areas it is plamned to erect barn-like structures
mainly without internal supports, having bay lengths of 18 m and with heavy reliance%
on glued woodcen frames. Oranulated and powdered minernl fertilizers will be stored

in silos of precast recinforced concrete or metal measuring 6 to 9 metres or more

in dlameter.

_—
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Lnejor concern b trhiz siege in the developmoent of o iural construction infro-
crdves 1s the crestion of o fully prelavricated construction support induvstry or
There arc certain disiinctive features in a basce of this kind under rural

ittionnt  the enterprises are smaller thes these found in the citics; their preduct

» 3 ® . " . I3
> must, becauss of transportaion sonsiderations, o morc light-weight and th nost
?;"ﬁtive matevials muet o employad; the nlants must be dcsigned to ensure the

awrohensive dovelornene of the cemmurities within o given zone and to provide for

hu crection o7 all Yymes of buildisg.  Tho selution of these problems in rurel oreas
PO

Led to the cmergence of a murticuler hypo of crterprise - the rural comstruction

zinme (RCC).  One version of “hese combiner specinlizes in the anmunl production

ne assenoly of 100 agriculturel prroducticn tuildings. In terms of design, thes:
piidings feature preeast reinlorced-conerote pile-columns, panclled cladding

1 oot s consisting of large rshesios-comont sheetn and mineral wool insulat ien, nd

croloracfing plnd oz Tor W1t cond tructl)n of swine and caottle arcas the combince
$oonses wall pancllirg congisling of twe Jaycers of hoavy reinforecd concrete and an

tatlcn layer of foam polwv:ty cne.

“wother, all--purpose, PSS bype lLos heen developed to turn out complete scts of

R

swivcivral elements for residential, ublic and procuction-orientcd buildings. The

R ] - » ~ ?
Chirots angual production canesity off 100,000 m© of structural clements yearly - of

;L;?u cnd heavy concretc - ia sufficiert 4o meot all rural wullding necds within the

=~ radiue judged to he opiiwnl for automotive transport.

3y selecting enterprise sites in accordance with previously developed planning,
dewigning these enterprices for optimal produciion copacities, and by co-ordinating

wIforts of Stote and colluctive - form construction organizations, rural building

»icies in the USSR are tolay creoting a noverful production infrastructure to enmure
creasingly wider usc of industrisl meshode in the construction suctor and to make

parible faster progress ecvery year in ‘he transformation of the countrysid: .




DEVELOPMENT PROSPECTS IN THE PRODUCTION OF STRUCTURAL
ELEMENTS ALD BUILDINC MATERIALS

The building materials industry forms a part of the material and engineering
infrastructure of the conctruciion scctor, This fact cxpleins the following

charaecterisitec features of this bhranchg

-- The goods produccd by the branch arc overwhelmingly used to replace and add

to hagic capital assciz;

— The quelitative and quantitative requirements of the branch are determined

by eonstruction-related considerations;

-- The branch concists of a conglomerate of subsidiary branches and production

activities which are normally not tcchnologicelly interrelated;

L i T

~ The goods produced by thcsr subsidiary branches and production activities
car be grouped together ~ccording te some functional criterion, such as roofing

materials, flooring meterials, binding agoente, wall materials anl the likes

— Within the groups therc is ropalzvly i) on et ive interchrngeebility

of product line.

Preliminary data indicatc that the next 15 to 20 years will witness radical andi
forward-looking changes with reepect te cngineering, technology and structures within
the “unctional material groupings discussed above and in the quality ard range of ‘
aveilable products - with all this to bc bused on the practical use of the latest
achievements in physics, chemistry and the other fundamental scientific and
techmical disciplincs.

4

An the cement industry not only is there to be an increase in the capacity of +h

hasic equipment, buil fundamentally new methods and tcchniques are also to be introduc
suspended-state and live-bed firing of clinkers, the use of oxygen and other methods
of intensified firing, thc use of sir-pressurc mills and centrifugal-type pulverizeré
By the cnd of the pcriod mentioned above fully automated ccment plants are to be put;
into bpc‘ation. More ccment will be produced by the dry method using new types of
kiins capable of producing up to 5,000 tornes of clinkers per day. Higher-quality
cement grades will be introduced and the production of white, coloured and special
varictics of cement will be exvanded to » ilevel sufficicnt to meet the entire need of
the cconomy for high—-strength snd repid-hoodening coments as a basis for the k

production of types "600%¥ - "1000" roncrete,

k.

|
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In the asbestos—cement industry, in addition to improvements in ¢xisting proccsse

i. or the production of corrugatecd shecting on widc-formet shcetl-moulding machines and
f ashestos pipes, & and 4 metres in length, using newly developed pipi~shaping
’qchmcs, new tcchnological processcs will also become opcrationzls the production of
gﬁlat structural and facing shcets by the dry-pressing and vacuum—force lamination
imthods, of heated slabs and panels by the vibratory-mouldirig and cxtrusion mcthods, or

ion—-rammmg pipes by "ue extrusion method, utc,

=
2% In the wall materials industry brick and othcr matcrials of small unit size arc

i be gradually replaced by light-weight panclling - particularly of the type
ontaming cffective heat insulation,

% In the production of { non-rctallic meterials and llght-wexg ht fillers it is
$lammed to introduce a varicty of high-efficicney cquipment bascd on hagh-frequency
$lectrical currents, laser radiation and the like, Production of finecly crushed rock

gnd gradced sand will account for as much z& 80 per cent of thc total output of thesc
"aterlals. In the structure of concrete aggregates there will be a marked trend

oward greater amounts of kcramsite*, agloporite* and othor porous materials,

In the glassmaking Andustry grceter comphasis will be plac.d on the aceclerated
;vevelopment of new materials (polished showcasc glass, zrt glasa, coloured translucent

?ass, block glass, shapsd fibre-glass laminate and othcrs).

% Structural sheet glass will be produccd hoth by the vertical working method and by

¢ float process, It is intended that ncw facilitics will (ventually cmploy only
oat systems and new systems bascd on high-productivity forming pmcessaa. New
ipment will be designed fur the manufacture of glass~crs8tal matcrials (altaln) :
mmed in a metal melt and crystallized in a gas-air Ycushion'.

In the stiuctural ceramics industry thc introduction of tiae new hydrostatic
Pulding techniquo will meke it possible to automate labour~intensive procosses in the
oductioh of wash stands, basins and sewage pipes. Thc industry will develop new
oducts and will improve the design of sanitation fixtures, which will henceforth be
mfactured. exelusively from porcelain enmpounds.  Produetion will he Legun of 1rrgce

" .

7. clobe, cerogrephicelly cocted s1oLa foar use an, intomel linings, and of ol bs with

Bittea surlic © 40 be wsed in +he externcl clidding of wells, alkeli-resistant
Wticlcs cnd the like.

* Transletor's Note - Light-wcight porous fillers for concretc.




A wider range of rollcd roofing cnd hydro—insulation matcrials will be ava.ilabl,
in significantly bctter quality. B) incrcosing the pert by weight of the roofing
pastcboerd, upgrading the quality of the bitumene and dispcrsants, employing
plas:icizing additives and adopting other mezsurcs, it will bo possible to extend ‘m
service lifc of rubberoid to at lcast thirty rcers. A substantially expanded range ¢
mineral-bascd and ncutrel=besed mrotoriels will ro available for hcet insulation and |

roofing to mcet unusual cnviremmental conditions.

Mijor changcs have been planncd for the polymer building materials industry.
Special -purposc articlus of standardized quality will be devcloped and the industry
will oxpand the production of now typcs of scaling compounds, acoustic and thermal

insulation matoriels, filmc and floor coverings. Improved tochnology and beiter—
quality synthetic raw materiale will result in polymer products of far greater
strength, durability snd cost-cffcctivencss,

Radical improvcments in the technically relatcd aspects of production have beoen ;
planncd for the other branches of the building materials industry as well,




DEVELOPMENT PROSPECTS Il THE SOVIET HOUSE-BUILDING INDUSTRY

Thanks to the implinetation during rccent yecars of wn ¢xpanded building programmc

the Sovict Union, the housing situation hrs improved considerably.

(' During the 1966-1970 pcriod the country built 11,347,000 apartment units with a
“ otal arca of 518,000,000 square motres, this being 27,600,000 squarc metres morc than
ring the preceding five-ycar period. Thic expanded programme was also marked by a

; end, within the overall volumc of housing construction, towards a hcavier volume —

by absolute end rcletive terma - of Stetc-financed construction activity (63 per cent

1970 as opposcd to 51 per cent in 1961),

, The Soviet Union has for many years becn among the world's leading nations in
#hc ratc of construction and the number of apartment units madc available per 1,000
habitants,

: During the last five-year period (1966-1970) this colossal house-building effort
s made it poesible to improve the living conditions of ncerly 55 million people, or
$he out of every four familica.

Just as during thc preceding reriod, Statc and cooporetive funds are being uscd
the construction, in cities and working communities, cf large apartment houscs

plly equipped with plumbing, sowage disposal systeme, ccniral heating, baths or
i BOWEGTS e

‘ As =~ general rule, house-—buildir;g in the new rdsidemticl areac or satellite

i:».n munitics is co~ordinated with the conmstructien ol thc necessary cultural and service
' cilities, The 1966-1970 peried saw the constructinn of schonls to accommedots

; 100,000 million childrer, kindergartens and day nurscrics for 2,500,000 children,
eps wnd stercs providing 30C,000 jebs, publie cctering estoblishments fer 1,500,000

Btrons, and hospitcls with a total of 30,000 beds. .

7 large-scale recomstructien i inder way in the oldur regieme of the cltice, wherc
@cry yorr many dilepidated and cntiquated spsriment buildings arc being tern down.

; 50 in progress is a broad-based programme for the recomstruction of rural cammunities
@ocd at daing awey with very emall inhobited settloments unsuited $0 further

’ velopment and ot creating in their steed villege communitics offering wellecquipped




dwelling houses ond modern cultural and commun~l oorviees. This cxpanded scele of
home building has boun stimulatced by the introduction of industri~l mcthods bascd on
the use of stondard houce and housc—comporent losign ond also on the use of precast
reinforead concrete. A perticulsnrly sharp upsurge hos beon scen ir the area of 10,1*5;.
panel construction, which, mcasurcd ngrinst the tot =1 volum: of Statc and co-opcraotivg
funded home-building, rose from 1.5 per cent in 1959 to 3% per cont in 1970.  Therc o
now morc thon 300 large-pancl home-building constructio. orgenizetions active in the
USSR, with o total ycerly production cepability of more than 36 million square metres

of floerspacc.

As indicated by the expericnce of the Sovict Union ond other technieally develo;
countries, housc-building based on th. use of larg. structural mcmbers results in '
significantly reduced labour and construction costs by comparison with traditionzl
methods (according to Unitcd Netioms studies, cost cconomivs of from 10 to 15 per oc g

cen be realized with the large-~pancl system).

e tronsition to single—family occupancy of apartmente in the ncw houses and |
the improvemcnt of living conditions in older dwellings hos mede a major contributio
towards thc attaiment of an important social goal sot by the Govermnment's programmc
en individual apertment mceting cll amenity and soanitory standards for ‘every urban
and rural family.

However, cespitc the comsidercble and constantly incrensing volume of constructil
activitics, therc is still o housing shortoge. Tor this rceson, the Sovict Govemme
continucs to attach the greatest importanc: to the fulfilment of one of its major
social goals - the planned provision of modern housing freilities for the entire

population.

The year 1969 marked o new and important stoge in the devolopment of mass housc-Z
building in the USSR. That yesr saw the decision not only to step up the volumc of
building activities, but also to upgrade substenticlly the qualitative aspeots of
large-scalc house-building in the Sovict Union. To thic end, specific objectives
were laid down with regard to beticr cuelity in construction, cssembly and finishing §
work cnd improvements in the planning of dwelling houscs and apartments, their inter
finishing and cqyuipment. Plans werc approved calling for the transition, beginning
in 1971, tc new and advanced standard housing cigsigns and the use of large-panel

building technigues to account, by 1975, for as much =s 50 pcr cumt of the overall

volumec of Statc and co-operative construction activiticse.




[he five=yeer plon for the 4o vilopmoent of the nition 1l ceenomy for 1p71-107
grovid.s for th: construction of from 5% million to 579 aillion squar. notres of
ousing floorspacce As during the proccding poriols, th. housing noois of the Sovict
“Rublic will be chiefly met through Stot. . -cupport d constiuctien activitios

y 2=55 per cen‘t).

In recont yoors, home-building co-op-ratives hove rccoumtcd for - to R per cont
=1l housing construction. Some cxprnsion of co-oper-tiv. hom.-building activitice
planned for the currenmt five-ycar periods The Covernment mokes aveilable to tho
;: omc-building co-opcratives building sitcs on a no-chorge bosis and grants their
gentors loons amounting to 60 per cent of the cost of the apartment to be repaid over
D tc 15 years &t an interest rote of 0s5 per cenmt (in the northern regions the amount
the loan and its repayment period arc increcsed to 70 per cent and 20 years,
spectively)s Such co-opcrative-built housing is put up by Statc cemtractors at
c same priccs that prevail for Statc construction projectse An important contribution
the drive for better housing is clso madc by the individual building efforts of
D ' nall town and scttlement dwellers using their own moncy and essisted by State loans.
: such individual builders the Government makes available froc sites and gromts loons
700 roubles over 7 years (certadn categorics of manual and office workers are
Ligible for loans of 1,000 roubles to be repaid in 10 ycers). This kind of construction
i, tivity accounts for somc 33~35 per cent of homc~building in th. Sovict Union.

T

‘ A mojor ~chicvement of the socia;list socicl systum is the no~-cost availebility
the public of Governmemt-ownod housing. The very modest cpartment rents charged
@ the usc of thesc housing fooilitics amount to only 4-5 per comt of the family's
come and have remeined stable over the last twenty or thirty years. A large poxrt

: the maintonance costs for this kind of public housing is borne by the State,

ich allocotces more than 2 thousand million poubles for thesc purposcs.

ﬁ An important footor in cnsuring the planmned increcsc in homo-building in the
viet Union is the extensive usc of standerdized plans which are periodically updated
viscd) for the purpose of improving the convenicnce ead comfort of the buildings.

In 1970 house~building bosed on the usc of stondord plans accounted for morc
Bcn 90 per comt of the total volumc.




To cneble those stand rd plans to toke fullor cecount of thc whol: range of locz
conditions - gcology, nature ond climet., topography, nctional customs, dunography,
materials and tcchnology, ond tho lili - wialch have - beoring on construction, ond
also to providc structur s of grentor ~rchitcetur~l »nd acsthetic diversity, the
entire tcrritory of th. Sovict Union hoc becn divided into 26 reputlic building-plcon
rcgions. Tor cach such region, s.7ics oi" standard plons may be drown up, difforing

in loyout, well materials, design ond technicel feotures ~tce

For largc cities where building cetivity totals nou less than 500,000 square
metrcs of housing floorspacc per ycar, spociol scrics of standard plans arc devised,
wherees for residunticl regions with construction cmounting to 50,000 to 100,000
aquare metres of floorspacc ammuell; the emphosis iz on standard plan variants which
moke moximuam usc of itcms turm-c out by the local building industry.

A stonderc-pinn cpartmont housc scrics includes o sct of standard house plons
in addition to their co-ordinnt.d thrco-dimensioncl clements:  block scctions (rowa,
onds ond cornors) nnd the build-in and build-on membors for the finel configuration
of thc houscs - bolconics, loggias, individucl reoms, stoireoscs, clevator shafts
and the likce lMNormnlly, 2 standord plen scrice incluiss 4-, 5- and 9-storey houscs;
however, to give the complex o merc dofinite crchitccturcl character, serics may ols
be designed hoving houses of from 12 to 16 floorse 1In the casc of plan scrics for
houscs to be fobricetcd from locclly availcoblc meterials, two-storcy siructurcs are
inoluded in addition to tho 4-, 5= ~nd G-storcy houscs, as well as communcl living
facilitics of 2 and 4 or 5 and 9 storcyss For average Soviet conditions the followi
is the rocommended rotio to bo uscd during the current period in sericlized
residomticl construction (in percemtoges of yeorly building activity)s

Finished stondord sportment-housc plons 45-50 per cent

Partially medificd standerd apartment-
housc plans (sltcrnative focades, incorporc—
tion of groundslevel storcys where

appropriate to tcrrain, cte. 25-30 por cent
Housc plans using block scctions and
built-in structurcs 20-25 per cont

Individualized plcons 5-8 per cent




= These ratios ore offered 2z a guide and any be varicd cceording to the actucl
cepnbilitics of the construction region. In ndditien to tiac stonderd plons for
4rccidential housing there is 2lso being dovelopad ~ so-called “Nomenclaoture of Public
{pnilding and Structurc Typos's The building tyves includcd in this list corrcspond
-to the hierarchical culturcl-and-communcl scrvicing system ¢ .viscd in conformity

' ith the planncd approach to community ctructuring (mioro—rcgion, reeidential

fregion, city, sctilement, suburbon zonc).

: The capacity of public buildings is dctermined on the basis of the following
y gontative community population capacity:

Micro-region - 6, 9, 12, 16 thouscn’ inhcbitants;

o
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Residential reglon - 30, 45, 65 thousand inhabitonts;
Small city - 25-30, 35-40, 45-50 thousand inhotitants.
't i’ The standard plen 1list for public bulldings to be creeted in micro-regions

jncludes alternative three-dimensional layouts for o varicty of urban developmert
Bonditions to ensure z divorsity of architectural, compositional and acsthetic styles

s Bn kocping with the most effcotive use of capitcl investments.
ach

The new standard plans, which began to be used by the construction industry in

e 971, have been dosigned 1o provide the public with cportments offering morc living
#nd total floorspace per persons In conformity with the requiroments of the new
Bonstruction Standerds and Rogulotions, the upper limit for total apartmemt florspacc
0.8 been increased and sot according to the numbor of roomse Aportments have boen
$otogorized as "amall" (A) and "lorge” (B), ond tho minimel living arcas have boen
stoblished for each apartment type (A and B).

Apertmont leyout has been improved in the new standard planss

- There is on inereasc in the arce of living-rooms (not less then 16 2’ in
&3 room apartmonts as opposcd to 15 mz, end not lcss than 18 m° in 4-5 room apartmonts)
nd bedrooms (not less than 12 m2 for the master bedroom for two persons asg opposcd

b 10 mz, end not less than 8 m2 for thc sccond bedroom for two persans as opposed
] 2
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- Increascs hove been med. in kitch.n spoce (rot loss thon n as o scd to
1

6 m2), holl space (not lese thon 1.4 in width os cpposcd to 1.2 m) and the size of
sonitary facilitics (bathtubs to be 1.7 m long ©s opposcd to 1.5 m); |

- Mandatory provision his boen mede for the incorporation of built-in wall
closcts ond storoge arcas, as well oo outlets for stationary kitchen appliances and

modcrn sanitation and houschold convenicneds)

- Aportment loyout hos boen improved by the eleor ~nd functional dclimitation
of living and cuxiliory arciss

The new standord plan sérics ors designed to provide aportments to meet the need
for rotioncl cccommodotion for singlc persons and fomilics of differcnt sizc. This
is to be accompenicd by an inercasc in the percentage of multi-room apm:ftexrts (threc
rooms end obove) fram 30 per cont in 1970 to 50 per cent in 1975 The cpartments ar
40 be cequipped with all nccessery tcchnical footurcse Provision has been made in the
new plans to incorporatc such improvements os bettor gound insuloation, tightor
jointing, the usc of new construction materials ond more modern tcchnical and sanite

oquipment.

The types of cportmemts found in residentinl buildings arc normally dctermined

by local demogrophic considerations.

The most commonly encountcred housc type is the multi-storcy multi-scctional
house with apartments of frem onc to five rooms. For single persons ond some iwo-
member families specizl buildings with onc-room aportments arc being const ructcd;
and hostels are being provided for the tcmporary lodging of young pcoplce Special-
purpose buildings to be uscd as rost homes for the clderly are also being built.

In the southcrn regions of the country, where through ventilation is required
for cvory room, in oddition to sectional-type structurcs gollery and gcllery—-scotion
buildings arc also being ercctede

The mumbor of storeys for apertment houscs in cities and urban-type communitio
is detormmincd following o careful tcchnicel end cconomic study toking into account
natural and climatic foctors, urban develomment considerctions, the material and
technical bese and the demographic cheracteristics of the construction area..k




iring the curvint five—ycor veriod it 15 vlonnea to ccellerotc the construction

TSI sl o

~ palti-storey buildings (0 stercys ond more), which will mnke it possible not only
i s 1 p }

$- chicve o omore :ttractive orchitcclur~l style, but ©lso te enhance the comfort of
$1. occupants, since nll high-risa huildings wre to bo cyuipped with lovators ond

% 1 oo-disposnl systoms.

I1tensified high-risc construction is plannce for:

1

The lergest citics with populations of onc million inhcbitonts and more;

.. Citics in which vacant spnc. ig cxtromcly limited or altogcther non-cexistont;

~ Territorics presenting difficult geological cnglncering problems;
- In urban rcnewal arcas of citics with mejor programmes for the replaccment
& oxisting housing.
"' 3y 1975, it is cstimated thot buildings of ninc storcys or more will occount for

25 per ocnt of the totel volumo of Stete and co-opurotive construction nctivity. |
& bur-storey buildinge have Deoen primerily plonnced for hot rcgions and also for 1

gions charcctorized by difficult goological (scimmic) conditions. The prineipal |

Wilding types for rurcl locotions arc to be well-designed 1- ond 2-storcy structurcs

pins locally availeble building arterialse All these steps, plus o number of other

ocific meosuree, vwill result, during the curremt five=ycor peried, in o substontial

prcvcmc,-n‘b in the quelitative lovel of apertment douign ond housing construction

& - vholc. N

At a time when the number ard range of standard plon scrics for cpartment and
e buildings is incroasing, the USSR is fooussing speeinl attention on methods

v | improve thc modular co-ordinction cystem for building clement dimensions so as to
Bovido o mcans, despitc the greot voricty of plen alternatives, to stondardize the
@ cnsions of industrial building itoms.

‘ Moximum stendardization is to be required for products hoving no bearing on the

- otionality or crchitocturel stylce of the buildings. Hith regard to such items os
g c wall pancls, roofing, windows, doore and the likc, these arc to be aveilaole in
irly extonsive modulor-dimension scries to pormit considereble latitude in building
cign on the basis of the sclected modular pattern. Provision is to be made for
ricus types of cntrances, belconiss, loggias and the like, the structural clcments

r which, while not standexrdizcd, arc neverthcless to be co-ordinated. Standardization

koo in not only building components, but clso clements of form and outcr trim.
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The follewin, ~r. th booic wewnent s ~uddicng th urilsice~tion ond atondardizatic

of tho .lements ond corponenta of rogiuertical ond opullic uildinge in the USshe

- Construction Horme ~ha R ~elotien

o

_ Steoto stonpoores ond int. r-Ropubtlic t.chnical ope cificotions ior structurcl
members and huilding items;

- Rul. g govorning loyout 1o nto, overall dimcasicns ond cquipment arrongement

- Listinge ond cntologues 5f ot-nd-ord industricdl it.msse

The medulor systan norms in forc. ir th.e 3ovict Union - which worce edopiod in
1954 ond revisod din 1362 - estoulish the wize of th. banric modulc ot M = 10 om, oo
well ap the size of the lerger modulcs M, ©If, 12M, 1/, J0H and 60M and of the
fractional modul.s 1/7H, 1/5M ond bolow.  In caldtion, the lincar limits to the ues
of ench module, the rulos governing bl srrangutent of lhic nXCE of the modules and
their co—ordinction with structural clements have been formulated and the nominal

and constructionol dim-peions ol structurcl jtoms hove boen cgtoblisheds

To allow for greoter flexibility -nd voricty in 1ayouts, the new plan scries £
apartment buildinge with lond=boaring walls of 1 _inforccd concrote pancls, brick an
blocks permit the sclection +4 will of mcjor support structurcs longitudinnlly ond
troneverscly epaced at igtervals which are multiples of the oversizc modulc M = 30

providing this specing docs not cxecod 36 m (or, whore necossary, Te2 m)e

The lerger 1511 module 13 cmploycs in the cose of frome-and-pancl-type dwelling
gt ructurcs where reletively greot lotitude is ~ffordcd in the arrangement of the

partitions.

In public buildings of freme-pancl design the size of th- column arrongement
modulc is cven greatere Hore, longitudincl and tronsverse spacing of 3¢6, 9 and 1
(multiples of 60 and 30M) is employcd, and, where required, spoacing of 4.5 and 7!
(multiples of 15M). TFor hall bays the modulcs uscd ape 12, 15, 18, 24 and 3.

The hcight of o storey from floor to floor is sct nt 2.0 metres for rcaidenti
houses (in some ¢oses 3 metres) and ot 3.2 metres ond above for public buildings
(multiplcs of Gii)e




B - Frctory-produccd items for residential ~nd pilic buildings dosigned accorddn;
b o Aifferent ctructural systems orce sclocted on the wrris of approvet cotolepucs,

johich since 1966 have been governcd by « common ronge or scliction of products. Thic

i

+.1 .ction cstcblishes systemctic serics of itum cizoa, thoereby - nsuring that the itous

e

~n be used in combincotion. It is referrcd to whenover buildings of Jdiffoer.mt
#tructurcl tvpe arc crectod and includes o number of intcrchangroble varicmts.  ter
;i #x wmplc, the sclection contains serics of outcr-woll pencls which correspond to the

$ollowing elternotive faeade corfigurations:

- Single-row storcy-by-storcy cutting for cnc or two rooms, or horizomtel strip

futting for mould-cast panclling;

- Horizentol or vertical strip cutting for pancle asscmbled from shect moterial
jn the frame;

- Various cutting configurations for pancls stomped from aluminiwa, synthetic and
her matcrialse

In the USSR the most widely cncountered residenticl building is the frameless
pwrgo-pencl variety with closely spoced tremsverse load-beoring walls (244 and 3.€¢ m)
d room-sized imtcrflooring. The multi-loycer extorn~l poncls consist of two

A

inforoed comcretc slebs (the thickncss of the outcr being 4-5 cm, that of the inner
10 em), between wvhich is sandwiched the heat insuletion. Also omploycd for the

ter walle erc single-layered pancls of light conercte with o number of light-weight
c Weeregate fillerse. Internal load—bc:,r{ng tronsverse wells arce designed of flot
inforccd conerctc pencls measuring 12, 14 and 15 om in thicknoss. Light-weight

pnercte is geining cver wider scccptance for the construction of large~pancl houncsge

» Such largc-pencl buildings with wide spacing between the transverse support walls
2 —7.2 m) offer a mumber of layout advantoges over buildings with norrower spacing;
5 b the othor hand, beoausc of the heavier woight of the' Structural clemenmts the wide
bocing maekes it difficult to usc rcom-sizc floor pancllinge

ol Inasmuch os frome-pancl houses are less cconomic thon fremeless lorge-poncl

ildings with trensversc load-bearing walls, the usc of frame cwad combined designs
mainly advisable in rcgions distinguishcd by difficult onginccering and geological
Prditions. For buildings of 16 storeys ond morc, two dimensional (flot) cmd three-




dimensional (mcculer) frame desigms oro onpleyids  The throo-dimensional (moduleor)
frome constructicen permits groot.r stonderdizoticon of collor Lon ond frame joint
design than the two-dimcnsionnl -~pprocch, “nd, censcquently, grenter simplicity in

mnenufacture and cosencly of th s cloncnto.

A tcchnigue of gre~t premic. is th individurl mcthod of dwalling housc construc-
tion using cast-in-situ rcinforceld concred .o The use of sliding ad justable centring
yiclds 2 substanticl cconomic offect since it purmits o 30-35 por cont reduction in

the consumption of m.tnl (in compirison with lergo-pancl buildings).

At the present ftime the Sovict Union is making inercensingly catensive usce of the
spoce~block concepl of prefobricoted home-buile  » brscd cn the factory ovailability
of complctely finished "block-rooms' and lrrge builaing ccctions.  With this moethed
of construction, 75-80 per cont of 211 lebour outloys for the croetion ol the
building arc shificd to th. plent, mcking it possible to inerecasce 1lobour productivity
and shorten building schedulceas Ul lor Soviet conditicns the s';ncu-’block prefobricoted
construction tcchnique is cspecinlly attractive in rogions where the winters cac long,

mnd 2lso in orcos whore thore is o shertoge of construction workers,

During the currcnt five—yenr period the Scvicet Union will build 27 plants for
space~block prcefobricnted housing with o tetel copacity of over 2,500,000 squarc

nctres of floorsproo.

«_ Industricl profcbricated home-building involves cirtoin spoecific featurces which
st it off from other scctors of the building ‘ndustry. Hore, just os in other |
induatricl bronches crposcd to freguent chonges in individunl choroecteristics of the
product line, thcrce ic thce problca of flexibility in tochnolegy and production
management - onc of the kuy cconocmic probloms on thu potl townrds technical progress

in housc-building and in construction fer culturcl and community ncods.

By turning out a sufficiemtly brc-d ~md varioblc line of Luilding itoms it will
be poesible to construct o voricty of buildings in differont scquences and in
differcnt combinotions os well os to modify the building plons as they are improved
and poriodicclly (every 4 or 5 yeors) to change the serics, Curra! and periodic
changes must not be reflected - cven over rclatively short timc periods = in the
ontcerprises! production capability (which should nct chonge by more thin 5-10 per cent

!

and must not requirc lorge investmont s of nctal or mency.




In the cours: of its ~ctucl production retivity - hous.-building cnt . rrrice is

confrontcd with three problems which it rijust sclve:

1. The periodic transition, cvery 3 tc b yerrsy fror ene e rice of industrinlly
produced buildingc to ancther; this is rrinarily cssocizt:d with piriodic chongos
in social conditions ~nd housing stondards ond ~lse with improved ~rehitocturcl

icsigns for bettor houscs and more comfort-tlc sprrtimonts.

2+ Changcs in the schedule of buildings to boe crocted -t a given tinme (within
the limits of the overall liseing of buildings ccaprising o scrivs) in accordence with

the building progrommc and the scquence of corstruction.

3¢ Chongos in the scledule of fittings, vtcs produccd to tic in with the
production of structural clements ond cnsurc thot full scte are ovailable os requircd.
This problem, which is onc of rcspensive production pl-onning, must be solved on o

day=-to-day bosis.

Analysis of thc architoctural ond structurnl cpprooches uscd ~t the production
end in the design of large-pancl industrially produccd buildings clcarly reveels
three distinet foctors which arc responsible for the diversity of thisc structurcss

1. Diffcrcmecs in the guomitric dimensions of the basic structural clements
of the buildings (internal walls, fleoring, cxtirnnl wolls), which detcrmine the
volumetric and spoticl arrangement of th. bLuilding ond the pattern of its facados.

2«  The composition ~nd diversity ¢f architcctural dotadls (cntranecs, balconies,
iccorctive fecturis and the like), which cemtributc to o richer architcctural stylc
in individucl houscs or building groups.

3 The appenronce and diversity of the finishing (colour, texturc) of outor
wzlls and architcctural details,

This kind of clossificaticn is relatcd tc the different frequency with which the

vorious paremcters cnumcrated arc changed.

The most difticult problem is that of achicving diversity, and thc possibility
of change, in thc gecmetric dincnsions of the buildings! mejor structurzl cluments,
inasmuch as this is linkcd to bosic tcchnologiczl cquipnent.




Architccvurel d.t-~ils or: us ¢ eporingly in medorn buildings, nnd for this rcoser
their momufactur: ond - if roguir.d - v n froguont chonges in thoeir dimensions hove

no <ffuct on th. cconenic indic trrs of ~r .nt rpric 's cporaticn.

Modificoticns t¢ the coleur -nd {ocing of porte - principnlly cuter wells - can
be hondled in o tochnologically scimpler munner, -nd, provided the necessery motericls
arc availobloe, rcguire only the cxistonc. of preporly cquippod finishing stationse 1In
the futurc, through the usc of lenz-lasting dy.s, it will be possibl. te waploy the
mechanized point cprliection tochnclogy nov in usc in other bronches of industry

(Cege, light indugtry rnd the ~utonmotive indust TY)e

Modificotions to the geanctry and configuraticn of the reinforcid eoncreto
components of industriclly prcduccd buildings invelve only changes tco the geometry of
thce mould eavity. The filling of this covity during the moulding process is a well-
developed process and onc thot con be sotisfoctorily corricd cut by multi-purposc

machincse.

On the brsis of ~ study of the work cxpericnee of forcign end Soviet building
plats end cnterpriscs using precagt reinforced coneret., the Comtral Scientific
Rescrch and Plonning Institutc for Stonderd and Experinintal Plonning of Housing
(TsN11EPzhilishcha) hrs developed principlus for o flexible tochnology in the
production of -~ wide renge of perts ot o singlc housc-buillding cnterprisc to provide
the poseibility of changing this yproduct line without stopping production cnd without

the fnvestnent of motoericl resources cf ony consoquonco.

The possibility of nmonufacturing this extensive and poericdieally roviscd rangc
of componcnts ot o gingl. building cntorprisc is supportcd by o wholc set of mcosurce
bosed on thoe noximm unificoticn ond standardizotion of 211 production and ocutput “
paremeters unrclotod to the functicnel purpescs ond architceturnl style of the
buildings, o8 well os by the achicvaicnt of moxinun flexivility in the architccturell;
related paramctors.

Mcosurcs ained ot sceuring an offcctive production bosc inelude the following
gtepss

l. Intcrchongenbility of noulds, ~s rcquired, on asscmbly lines in accordance
with changing nccds for spucific items, without the ncod to recclibratc machinery
in opcerction or tc vary the timing of the lince




2. A higher nould utilizotiorn foecter througn th we. of wniv rsel dosigms te
acke possible the ndrptiticn of nmoulde, by rosctting, for th. production of sov.orsl

types of itcns.

3¢ The cotoblishment of producticn orgenizoticn prttorns with meuld resctting
stotione and mekc-up st-oticns for complex orticl.e groupld inte specinl sceticons
| crerating at o slower rhythn not dircetly co-crdinctcd with the rhythn of th basic
production linc, thorceby cnsuring production cycl.s of cenctoant output, the possibility
of rusctting moulds ond making=up noulds for ccaplor itums, ond fovourahle conditions

for rapid replacoment of moulds on producticn lincs.

4. The aprlication of tocchnological proccdurcs to rotain o prosct production
pace despite ony list chonges or medificotions to the size, texturce or finishing
of articlee and the like.

5 Thc crcation of » system of production management with ~utomatic output
control bascd on the uec of computorizotion tochniques.

Whilc opening up attractive opportunitics for crchiticts, n floxible house~
building technology clso imposes o munber of constraints in the arca of crchitectural
plenninge A housc~building plent opercting on the bocis of o floxibl. tcechnology has
o certain limit to ite capabiliti.s ~nd is orgonized according to certiuin rulese An
understanding of thc tuchnical limitetions of the plont is the firet condition to be
mct when plonning the reange of industriclly produced building itoms to be momufrctured
at o given emterprisce )

Compliencc with this condition is the ultimotc gucrantce that o plemt will be
~ble to undertake the production of o noew housc serics and that its plans will be
narkod by thot kind of raticnal technological effcetivencss which is in turn the key
tc low-cost productions This is why thc doveloment of plene for industrial
buildings is o tosk requiring the intcgratod sclution cf architcctural, structurcl
and technologiccl problenms.

All thesc stoges call for the joint cfforts of architccts, designers ond
tcchnologiets, this being & ncecssary precondition for the meximum cxploitction of
production copcbilitics and the crention of cost-uffcotive and high-quclity standord 1
plan scrics for lorge-pancl buildings. ‘The principlcs of flexible tcechnology underly 3
the fully prefabricatcd housc-building bosc now being cstcllishoed and medernized in |
the Soviet Union.
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Howover, improvements in the runlity of housing - LUottor sound insuletion, cquip
ment, finishing ond other uoosuvr s - rosult in - gerercl incronse in the cost of
housing construction. Icr the prefrbricet. d house-building ontoerprisce the offoct of
these .pls.xming chonges is o twe-fdd inerc~s. in the volun. of procussced reinforced

concrete computed in torms of uw.lling floorsprec.

The arcos in which construction costs can be reduecd lic primerily in the spherc
of preduction ond priporation of tuilding naterials, cspecially conercte and reinforce:

concruto.

0f cnormous importarcc, therefore, wre methods of production intcnsification and
technology improvenent aimed at lower plant lobour crpenditurcs and ot the usc of
lcss mctol in iquipnent and ot preduction sitcse *The proposals which hove alrecdy boc
put forward ond arc now being formulated with regerd to production intensification
fall into two cotogericss

- Proposals not roquiring radical recstructuring of the cdopted tcchnology ond

organization of production;
- Proposals cnteiling chonges in the toechnology ond organizotion of plant product

The first group includ.s crgenizationel ncesurcs involving imprevements in row
neterial quelity, mor: offictive distribution of production capacitics and the likc.

Also included hore are such propesals os the lowering of the tcemper strongth

of housc~building plont output and the usc of proheated conercto nixcs.

Radicel chonges in teehnology involve the nestery of new technolegicnl proccdurcs%
and the replocenent of cquipnents  The rescorch and development offorts being mode by j
a mupber of orgonizotisns arc oimcd nt the furthcr nechanization of labour-intcnsive
moulding procusscs through the uvse of noderctely hord mixturcs, which will moke it
possible to recducc considersbly the hardening timcs of concrete articles and in this
woy tc achicve bettoer toechnienl and ceonomic production line performance.

Under this heoding we find ncthods for converting pallotizotion production to an
esscmbly=-line footing, mcthods for the noulding of scnitory engincering foecilitices
and threc-dincneional units using wodcratcly hord nixturcs, wvacuun and pPress-vocuunm
methods, vibration-froe cencrete mixturs compacting nethods ond many other suggestionsg
All thesc techniqucs arc ot diffcront st~gus of d.vclopment, but most of thom have
alrcady been industrially testcd ond thore is cvery reoson to belicve thet they will

soon find their woy into actunl producticn procticc,




Anclysis shows thet the intogrotod ~pplicrtion of th. sc teehniques ~t o singlc
enterprisc will permit o 20-25 por cont doercase in copitel investucnts for the
cconstruction of the plant, 2 10 per cont doercesc in the cost of the plant?s production

end o 20 per comt docrcosc in construction-related l-bour outlnoys.

In furthcr developing its housing programie, th: ciia of the USSR ic to upgrad.

qualitetive building standords, noke lobour-soving doviees increasingly avnileble in

the home and provide tenants with rotional access to public scrviccese The construction
of houscs and of communcl culturcl facilitics is te be increosingly based con up-to-
detc, individucl mcthods for the production of meterials and structural clements to

cnable massive building projects to be corried out ot the least possible cost.

f The major housc-building trond will contimuc to bo the total developmemt of

rcsidential regions end micro-rcgions with nn cxtensive notwork of public community-
scrvice and cultural buildings.

With respect to the height of housi;xg projeets, there is to be a shift towards o
larger proportion of multi-storey tuildings (9 storcys and above) - the total
proportion of which will in due coursc be nore thon troblc — and also of 3=~ ond 4=
storcy buildings. This is to be accompenicd by o sharp reduction in the constructiorn
on uncconomic S5-storcy ond 1- cnd 2-storcy houscs.

i The large-pancl systcm with norrow and wide spacing betwoen transversc load-
bearing walls (from 2¢4 t0o Te2 1) is being adopted os the bosic structursl system for
use in dwelling houscs.

Heavy conercte will continue t¢ be uscd os the principal material for the lood-
bearing structural members. It is imtended to make cxtonsive use of light-weight
concrete and suspcndud panelling fabricotcd from offcctive metoriclse

In tho futurc, the greater height of dwelling houscs and tho nced to provido
greater latitude in the sclection of layouts will require the imtroduction of tho frome-
pancl structural dcsign bescd on the use of o metol support framowork and light
combined poancllings The varying ruggedness of the frame clements ond dwclling modulcs
is in keeping with the nced for variaoble apertmont layouts and will cnsurc tho
rcquired freecdom of choice for cach fomily in the selection of an o.partmint typnce
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Along with the lorge-poncl eonstructicon @i.thoe thore is tc boe further devcelopment
of the totally pref-bricoted space=block hr woo-huilling concopt based on the faetory |
dclivery of complot.ly finished ~portmert nits ond lovgor luilding sceticns.  Tho
space=block housc-building tochnique is t+ »o oxtoneivoly ucoo utinly in regions
where the winters arc long ond in creno whore there is - shertoge of construction

workers.

In rural houcing construction the rvorcge hiight of buildings will be increascd
with the introduction of houscs hoving twe or - in suburbs cnd te some extent in the
centrol arcas of villages - three to four stercyse Singlou-storcy construction projectd
are to b developed in the cutokirte of rosidontinl zonese Two-stercy constructicn
will elso beceme ccamon, resulting in 15-20 per cont lower building cocts because of
savings in engincering scrvices and convenicncos. Twin-lovil solid-construction
cpartnent houscs offor particulorly roticnsl forturcs in thot they can be conpectly
built ond con additionally be designed 4+ inelude mall grrden arecse ‘

According to projccticns for the pericd 1990-2000, the cutlock is for pancl-type
space=block and franc-poncl structurcs with r.lotively wide cpocing between vertical
support clemonts (cpproximately Ce = Gel = 12 1)

Bethroom, kitchun nnd prssoge-wny units will oo dosigned in th. form of fully
equipp.d threc-dincensionzl suppert blocks, while it i3 crpeeted that the verticol shelll
structurc - portitions and disnountable outer walls - will be produced frem cffective
light-weight motericls. In cdditicn to high-strength concrete =nd metal, now meterials
posscseing the reguired proporticr will will. thedir appoorance for usc in support
structurcs.

Thc besis of scientific and technicol progress in the construction arce comtimics
to be industrializotion, o conccpt vhich includes such ospeets os rationally organizcd
planning cctivitios, the mechaniged ond automcted production of building clonents,
items ond componenmts ot spoeciclized unterpriscs, end the cxtonsive mechanization of

construction and nssenmbly operations 2t the building sitce.

The solution of thc housing problom and the sctisfrcticon of the publictse varicd 3
1
requirements in thie field call for brocd, scicmtifically based planning. In nddition 1

to the basic socicl-—domographic, motorinl-tochnicel ond other conditions and facters f
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~ffccting housing constructicn, such rlonning must tlsc toke inte account the ccononic

rossibilitics of the Stote ond probable chinges in tochnicol and cecnomic housing
ndicctors. The proccss of improving houcing quality stondards ond bringing then
into line with thc individuclized requircements of the public will cntail radicnally

+ifferent approaches and morc conplex plenning tlion hos so for been necessary.

! Certain planncrs tend to reducce the task of housing developnent nmorely to o
lrzatter of plonning ncw construction, which they regord o8 the scle cffective means of
improving the pepulction's living cenditions. The foct is, however, that socicty's
:‘housing necds arc met by the cntire aggregotc of cxisting recidenticl buildings, by
211 the dwelling flcorspace oveiloblc ot o given moment of timce IV is importont,
therefore, whon discussing the developuent of housing foeilities, to keep inomind
the prescrvotion ond upgrading of cxisting housing csscts.

This approach to the bosis of housing construction roiscs complex problems
relating to the appropriptc "mix" ¢f housing facilitice, the detemination of
rational proportions in housing rcnewsl, loss and construction, and aleo certain
1ittlc studicd quostions of the cffcetive redistribution of housing.




THE INDUSTRIALIZATION OF CONSTRUCTION AND THE EXPANSION OF THE
CONSTRUCTION MACHINF AND TRANSPORT POOL

The problem of industrializing construction is solved by putting the production
of structural elements and building components on a factory basis. The result is the
emergence of three spheres in building production: (1) an industrial base; (2) a
complex of transport facilities for the delivery of larger structural elements and
building components from the plants to the construction sites; and (3) a complex of
mechanical facilities and auxiliary equipment for the execution of foundation opera~
tions and the assembly of buildings and structures at the construction site.

Improved efficiency depends on the establishment of proper ratios between these
spheres of building construction, and also on the soundness with which their future
development is projected.

With the increasing ability of transport facilities to haul cargoes of greater
weight and size and the decreasing cost of freight handling, it is becoming possible
to shift a mumber of operations involving the production and large-scale assembly of
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structural elements and equipment from the construction site to the plant, As more
and better transport facilities become available, the future outlook is for delivera-
bility of large building blocks and major structural elements directly‘ to the point
at which they are to be assembled, As a result, the level of industrialization in
the building sector is to some extent a function of available transportation facilitieq

The development of the comstruction equipment pool depends, in turn, on the degred
of prefabrication, the techmological aspects of construction operations and the size
and layout of the structures being built,

The extent to which it will be possible to eliminate mamual labour and improve
the productivity of the construction work force depends on the rational development
and utilization of the construction machine pool,

» Projections regarding the construction machine pool must be based on forecast
volumes of construction and assembly activities and on predictions of their branch-by- |
branch and territorial distribution. Based on the physical volume of the work and the |

yearly output of the equipment, a determination is made of the types and characteris-
tics of the machinery required. This is accompanied by a study of the economic effect
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%in terms of minimum expenditures per unit of work, to be gained from the use of inter-

changeable machines and the establishment of the optimal - that is, the most economi-

cally rational - breakdown of the equipment by standard size,

The principal future trends in the development of construction mechanization

facilities include the design of new and effective types of building machinery based

~on the establishment of a single set of characteristics along with a limited range of

" standerd dimensions for the basic machines; standardization of the components and sub-

. systems of construction machines and equipment used at building sites; the deeign of

%original mechanization techniques and systems for the replacement of manual labour in

building and assembly operations (especially heavy and hazardous mamual labour); the

- creation of new machinery and component systems to make possible the over-all mechani-

?zation of major building operations and also for use in allied construction areas
' (e+gs pipeline construction, railroad building and highway construction); and the

4

design of specially climatized mechanization facilities for northern and southern

; oonditions,

Projections regarding the construction machinery pool have revealed the economic
advisability of substantial increases in the over-all percentage of heavy-duty machines
(by a factor of roughly 2.5 to 3), the production of a larger quantity and wider range
of machinery to perform operations currently performed by hand, and the design and
introduction of universal multi-purpose machinery with interchangeable component

*systeme a8 well as mechanized tools and new facilities for minor mechanization.

Thus, the short~term outlook is for an increase in the proportion of excavators
with a scoop capacity of 0,5-0,6 m3. this to be accompanied by a reduction in the

gprOpartion of excavators with a scoop capacity of 0.15 13. The proportion of 220-HP

‘bulldozers also needs to be inoreased.

At the present time, trucking is the predominant mode of transport, responsible
for the delivery of between 80 and 85 per cent of building cargoes to construction
sites, Future planning, however, will vlace far greater emphasis on air freight,
particularly in the remote and poorly accessible regions of the North, Western and
Castern Siberia and the Far East. ‘




Uconomic projections of the use of various transportation modes for construction
purposes must include studies of their long-term technical and economic evolution and
cost analyses relating to the delivery of carsues from the industrial enterprises of
the construction base to the building locations, In this same context, allowance
must be made for the expenditures to be incurred in the assembly and dismantling of
enlarged structural elements and equipment units (at the plants and at the constructio
sites), the trans-shipment of freight, warehousing operations and other measures as
encountered under a variety of circumstances,

The future would appear to offer extensive opportunities for new forms of trans-

portation in the construction field,

In the case of air transport, what is required is that the aircraft used should
be capable of taking off and landing on the simplest, unequipped air-strips, and of
hauling cargoes of considerable size and weight, 'ith the series production of the
giant AN~22 ("Antei") aircraft, a tool will be available for the solution of this
difficult problem. Once the AN-22 has gone into large~scale production, it will be-
come possible to rely extensively on air cargo scrvice and to organize the delivery
of industrially produced structural elements from central territorial and regional
supply centres tc remote localities in the undeveloped northern areas.

The steps to be taken to upgrade tra efficiency of truclk transport must neces-
sarily include a higher standard of technical preparedness of the vehicles, an improved
coefficient of utilization per journey, and longer mean~daily periods of operation,

As the Soviet Union's economy continues to expand and more and more modern con-
struction machines and road transport vehicles are produced, the question arises of :
largely discontinuing major repairs for certain types of equipment in cases where €uch;
repairs are no longer worthewhile and of replacing worn machinery with new,

Greater efficiency on the part of the technical maintenance and repair systen
depends, above all, on the incorporation in comstruction machinery and automotive
vehicles of the kind of design improvements which will greatly reduce outlays in
labour and material by the use of such techniques as automatic lubrication, component
and part standardization and the 1like, Components and sub~systems in new equipment
muist be arranged so as to require far less time for maintenance and replacement, The
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use, for example, of a hydraulic drive S8ystem rather than a mechanical trancmission
not only makes it possible to reduce the size and weight of the machine, but alsn thre
number of lubricat'on points (in the case »f excavators, to as few as 30 instead of

the 124 to 200 required for equipment with mechanical transmissions),

The socio-ecoromic effect to pe gained through the implcmentation of these new
trends in the development of mechanizaiion and “ransport facilities consists primarily
in the achievement of a higher degree of industrislization in the conetruction irdus-
try and an increase in the productivity of coustvuctior workers, The elimination of
manual operations, and, especially of difficult and dangerous tasks, is a factor of
major importance. The effect here will be to promote the upgrading of worker skills,

- to reduce manpower wastage and to eliminate discrepancies in working conditions at

construction sites and in industrial plants,

An effort has been made in this report to consider the development prospects in

- the major areas of ihe construction industry in the Soviet Union,

The information presented in the preceding pages was drawn from a study of exist-
ing building practices, frecm deta provided by scientific and drafting organisations
and from agencies charged with central plenning, as well as from projections of

~ national economic growth.
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