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In consecuence of the destroyed tachnical and e~oporiic structure
~o'( the country, as resuit of "ord "'ur II, the ~olisi .uilding begun
1o develop in far worse conditions tuan those of many ceveloping

countries,

The following neriode of the progressive industri-lization of

the building iiethods can be specified;

cup to 155
from 17971 tc 157
from 1941 to 197
after 197C.

i"ethods characteristic for these periods are described in the
report. The building industrialization is based on the all.-country
standardization (typification). The mss production of tyvic
components is enabling the increase o the productivitv of the
workers. The manpower decreasing by ) ,. yearly can perform output
increasing by 10 ;' yearly. Now, for one worker einloved by the
industrial building there are 27 eiplored Yy all branches of industry.

In 60 years the respective pronortion becane 1:11.

The building industrialization is followed by the chauge of
materials and construction concept. Halls and roofs made from
hollow blocks applied before 195C are renlaced, at first by chell
structures made on slide Jgffolding and then by nrestressed concrete
plates and girders, and finally up to the nresent time, by profiled

thin metal sheets galvanized and covered by nlastics.

Proviously concrete plat s were generally apnlied for cladding
of steel skeleton. Now, thin profiled sheeis are used for cladding
both steel and concrete skeleton, By this means the dead weight of
walls and roofs decreased 1C times, the labor outlay for a1ssembly works
five times and engagement of trensport 15 times.

Introduction of light structures made from thin sheets generated
the probl"f durability of the building components and reliability
during all exploitation period.




peetiried Tiv. tim, o f inductrial buildings
1 limito (o years.  After thic period tne eice buiii uver

with 1 ~l curldive 12 0 tesser vmlie Yan e sare araa without

any Muildiner. Tarire tois meriod he Dl e cadipeier e should not

“a perddrel nor rerlacel it onty osaintanayt by ‘leaning.
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Lty we save
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~ of workers employed,
L ivied orker was emplovaed at repair

WOTK =,

Pfeocmtoati b st ds f corinl ocrpoduction of

Fuil Hins ~omnonests coen crorved,  Trooamooth liuoal steel or
concrets commponata e volT o st components wre produced

on flow prod.ction 1ines >f »reat output. In  rder to onsure the
ready market for tle aei. conponents tyrificntion whligntory all

cver the country s introd icel,

Stand: o nlans o tynical industrial luildings are prepared

by gouvernient  _taorizel Tnctitad CEIRTYPY b proans of

computers whicr ra v 4t not only ealculations tut alzo automaticall
P ]

drawinaso,

fmo 4 Wi line matoricle morkl) appeared very officient
matericala for fLhorenl insulatior rmoade of ainermal fiores nd foamed
rlastics.,  Tui® creatos 150 vender vy to 1vcrense the insulation |

capacity of walls . rouii, ‘hue oo oacating cosin ace reduced,

Fxpericnces of the Polisk industris1 Suilding show that in spite
of different requireronts ond needs of various industry branches,
one-story an weli ag rulti -story b.ildinze tor oroduction and storage
can be constructed with tyric serizi produccd components. By the
samc, the Tiistion, whither ths building can become a modern industry

got o fahournbls =olution,

Devel oprient of the =c¢rial production of typic components
requires a roasonabl : nrogramaing based on *hc consiatont system of
nceds analysic nrd merketing, In Poland, every designor of industrial
building gets oricntation fror the i'arkoting Center which trancfers
to the factories of componcats information about the requirements

of components for the whole country and Jor the Gotcrmined time.




Baing oager to carry out tho increasing tagks under terms
of increasing lack of workers, the industrial building has to baso
its devclopment on thc scrial production of typis componcnts. This
production is programming "y the f.yvtional Canter accoraing to the

actual demand,

Under thc above conditions th. icductirial building can

become a modern industry managed in a rationcl way,
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quwntities of cemens ger. prliica. in.orlopts uers orgnnized to produce

hollow blccks by Land.

TIE FIRST INDUSTRIALIGATION FORIVD O JUTLOING SAGINEUPING 1557 -- 126
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The dcseribed metr s could not He applicd vor 1 long time., We grew
sncrt of matcriala tokon Jroro desiroyed housun 3 well as of workers who,
as a rale, gave up ti. Luilding pr o feasion and prascd to tho work in naew

organized factorioc,

Meantime, the tasks of bhuilding :mgincaring increased by 15-25 % yearly.
The initiative was ial7en in changing the cconomic structure of Poland from
minly agricultural into industrial and agricultural. The basic building
materials worce, within thie poriod, comont furnicshed oy roccastructed cement
plants, natural ageregct:, oond, gravel. Tho plasticity of the reinforoing
stocl furnished by the metallurgy industry was limited to 250G kg/cm2, Shaped

steel was received by the mullding ~nginecring in smcll quantities only, for




the majority of trir produ~tion wis furnished 10 the industry
manufacturing machines “nd muans >f traspert. un tris matcrial pasis
doveloped within this puriod uvoam and plate firro-concret: ~onatructions
applicd for hall~ wit'. tro nole apacin 10 1. m and {or ;wcater spacings
shell ctructures, ~y!inuricnl, conoida’ and paravolic on.s, with spacing

up to 30 m,

As th. halla with spacing 2=30 m wire vory mack required and there was

a deficioency of stool profil e, the sholl strioctures 'vcame the monst popular.

The repid dovelopront of +tho clesticity bioory -ad »f th. rclated
shall theory fo.lowod, Tho more d4ifficult tasks wer. iiz30lved through

the model testing of -~orstrictions on o smrll ~sale,
For meapuramcnt purposas elcotro-resitance atrain gnug:s were usod,

From this period of timu originited some nwuildings which rntercd into
the history of industrial architecturn, Heving guch a universal material as
the concrete laid in situ at one's disposal, irchitects and structural
engineers competcd in dosigns of berutiful, now forms of hall buildings
with roofs equipped with overhoad shude skylig ts. The fault of the shell
gstructures which stopped their further dovelopment wns their great demand
of work time cmounting up to 12 working hours, ! m2 of the hall surface.

In order to decrezsc tho working tims, the outriggoer scalfolds (combines)
wore usocd, In ord.r to spoed up the hardening of concrote, boardings waere

heatod by stocar,

By tho end of tho fiftice now views connoctcd with existing problcms
crystalized and lod finally to the modificatiun of tho methods of design

and execution,

Tho most important of thes® probla : wora:

— inefficioncy of building ortorprises nceding a 1ot of qualified
workers, oarpenters, steel fixers, conoretors, as well as deficiency of wood
for boardings and scaffolds.

— 1lack of intorest on thu side of investors accopting with bad grace
designe of beautiful form but of diffioult oonstruction, the final costs
of whioh oould not bec forosoen in advance.

-~ lack of possibilities to undersling installations and cranes to
the shell roofs.
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tio o omtity vt v v e of 4 sipnare vt oz, limited aumber
wt obey the v g qmont o b ol dnge e oo piver. T wes 1ifficult,

of course, to tyvaf, tho wheio oo 01y halles The typifiod hall segments

Orsothe: pagsis o owolon to oporato,

Thure were ring of thom,  ht these syaente 1 all of ony kind of
dinensiors, but roctoegulr onlv. cold he nss. bl 4, IF the uells were of
figure of loterra 770 7 or "L ihan tle rmor of segmon's would bo

incrensed.,

Th: *ypification brsed w9 sents wis ao* dvyn s~tifactorv, Tho
new industrisl b ols orooottel cuustitueted nooailtoup reas. They lie
close to tho alre ly axisiines @ul dings, Thon i 18 a.cossary to apply
individuw.l soluticrs ~no o nedifr tY 5 iypicsy regaets,  The osg of
typificition bascd on szpricate 14 ot weve to e ovory practical. Thig
method was criticized wnany tlie ir 4kt 1t 114 rot sove dosigmer work,
introduced menntony of noTotion, ol A e sl s ogaibilitics of the
us2 of leeal; zasv ~seesel’lo motericls, J0 o qifficult to adjust tho
standard scgments 1o tic individiol romiirements of difforont industries,
for example the textil: inaust=y nccdec iatroduction of tcchnological floors,

tho chemical industry roquired “igher resistanc wgainst corrosion and so on.,

Thz scgment systom wan capcecially sirongly criticized by tho producers
of the concrete olomerts. In Polind those produc.i.: arc associated in a
national truet. By the ond ¢f 1900 this industry constructed now plants

of tho con~rote compononts,

The typc, quantity and {heir dimensions increanscd quickly., It ws

nocessary to carry out groat muuntitics of shapes. The concreto placing
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was mide by hand ana, though the *imc of 1 ml of wll-noring 1acroased

to four worving houre, the niod for inverstmonts in the, conercto industry
incrensed considerablv, The concrate nlants could nov '« submittsd to the
mochanization ~nd ~autonatization, Thov wers, in fact, menufr~tured only
whero the prepe~ation process and transhort of the concre'e v o8 woo

machanizcd,

THE STCOND INDUSTRTALIZATION PERI.T GF BUILDITG "NGINTTRING, 1261 - 1910

The alwrys incroasing niud of productioa tuilding:: 11 to tihz
nocossary moderniz~ticn of industrv, working for huiliing ongineering.
It is to be mentionod that in the Sixtics, the limitation of tho use of
shapod steel wus etill prevalont, thus 50 . 5>f industri-1 Luaildings were

constructod with concrete.

On a large scalc elomonts made of con retc tonsiviuaed with stcol cablos
and strings wcre introduced, the steol plnsticity amounting to 1500 ‘.cg/cmZ.
For new, modernizad concrotoe plants ncw typos of comprcssed girdors were
elabornted nt ~ spon of 12-30 m, mnde of concrato of 50C kgr/cmZ atrength.

Most ofton girdors of 1 - section ~nd rocf »l-tos of £ and 12 m span

rgre producead.

In order to ndjust elcments to one ~nother, the modulc¢ system bnased

on the module ¥ = 3 cm war introduced.

The Nationnl catalogue of Building Wngincoering wns elavornted whioh
gav> specifications of the produced corcrete nnd, prrtially, stool elements.
The designer stopped working with the rtnadard segmonts and could, using
elements of differont dimengionr, design industricl buildings of any form,
It was so oalled "open" typification,

A very new idex was the iniroduction of 'construction systoms'. Under
this term it is to bo understood the ~omplexity of orgrnization ~nd
tochnologiocal @olutions, comprising sots of unified construction elemants,
finishing of the buildings, their equipment with installation and with
machines, necessary for iransport and assembly. These construction systems
became the highor dogree of typification, onnbling thc industrislization
of the building engincering. Thc major part of the work wns passed on to
the fmctories of concrete clemonts nnd work in btuilding was limited to the

assembly of finishod clemonts, furnished in seis with such elements as windows,

dooms and skylights., The newly creatod speciclized enterprigos deliverod all
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corplici s aldl Tipen hin e the i ities o caay pre to carry out tae

whole vt w01 ey, faiartrial oaldin engsineeriag is not the
~on3toetion Jf cadldieee onry, hut als il o chines, habitat
prate tian hell cupces, enemny Ytraastcer' . o', water mupply and so on,

Tl v Dghews e goerteny? aonere of b2 wniLiae Tneineering asystem',

It oshows 70 T s evtension und rainea of b e proolen.,

ve, iroa oo atey o wit o ceaten]l o cordirst o Hf contorical activities where

means izt ¢ urse lnvestors: ‘o congtruet olaings comprised by the system,

It prosal Cmeoeslt e S0 oty caadoole ino ot eind it line, The necessity of
lecipaire il 1 Ty Yecwn les ., o0 7 0 e coinletely eliminated,
Mevertheres o - Uik doimean oo Lot 0 o L ted. 3011 in 1370, the
valae b riandar’ Sloon A proheias feie sroa otion, raacted TU W of
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vhs tote! om0 I tuotriel Lo lalws conteicted thet ysar,  he develop-
ment o inloeryy vl iy o0 owiont mwde possi le the inrrease of the surface
of congtructen [eterias Yo 20 0 aearly. Sysier building enginsering became
the hasis for the 'ist acliovecent rate of tho indusirii’ production reached
in 170,

WTTLOPUTIT ONCTPTIONS G TR OINDHRTHIAL ST TINTNN TIGINLERT.t AFTER 1970

Av preaont in PoloLod, we liapoae o a basic 2.0 nt of production
compcrents to corglruct Jo oaln g vearly of usable suarface for onc and
multistorey buildings. "We congequently test and register the requirements
for thess Liildings, Informeticn avont sach wuilding planned by design
offices in zhe whole country, specifinad on asperinl formns, arc passed omn
to tha centie recording ti.e reruirements, This ceitre examincs the balance
betwean roqguirenents and the production pogsibilities. It asewers to the
designer, whether e can deoend on the delivery or building zomponents
in proposad terms. It of%.n heopens thet rfter reviewiug the requirements,
the Cent-e ayzpests othor soluticns, Thir i, cordiquently, an organized

mark~ting. onsuring on the one hand, the covering of needs, and on the

other, tho precduction continuit;, of compcnents factories.
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As part of the desim: is not carried out, it iz necessars 1o make
corrections of tlie halancc, o the basis of new information givon thire
time nct by the Aesigmors, bu* the -eneral constrictors wnan siyning tie

contra:t.

A1l building comonantg are cont-iancd in the notional catalomre,

Fach componant has a cud clas~ificati »,

Buildings are planned by computer sthoia carrving out techrioel and
economical calculations, aisembling liats of cumponents of designad
ob ect necessary for the designer. This iz carried out 'y *he Designing
and 3tudy Institute of the Industrial uiluing "acineoring TRIZTYE,
They also do drawings of factory hull~, 'y ..t aatic mathods or by
means of sticking on to transparent foil (1eaf) of finisloed parts of
drawings, printed on pieces nf foil, “heiw netiods save (070 of designers!

time and dismims *Lam from the rout.ne work,

The computer systems gen.ralizsd now «i‘hin the “clish industrial
building indusiry comprie. one and wmuil'isrorey senstrictions using cor rete

as well as stcsl and wood,

The concrcte .incal componirts, s.#. colwmns, “eams and such
superficial components as p.atas, arc producod on linus oquipped with
mobilo forms, Compressod girders, howaver, arc concratoed on long

tonsion (pull) linca in statiomary forms

For steel construction, plate giruors cometo with tiuss airders.
The advan*tage of thce former comninmating the greator use >f steci is that
labour coste are less, Smooth p.ate . irdurs ar: ‘reated on eami-authomatio
lines, oarrying out thc cutting intc parts of required length, boring of
openings, cleaning and painting.

The characteristic of new methods of prnduring stesl and concrete
compoenents iz thc possibility of continuous change of compononts’ length.
It is not necessary, therefore, to keep a rigid noduls systom, We can designm
halls of any span, medc to measure, according to investors requirements,
asdjusted to the machincs’ size and tc the instaliationms. It decreases

bujilding costs as surface of the semc is minimizod,

Owing t0 the new produstion methcds of components we obtair a
great ecomomy of labour, In tia oase of steel ~omstructioms, 10-12
«orking hours are needed for 1 tom of campom. &,
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warsav, ourrsada. Ty Pich o ceape o4 iy,

Meoars acwAntrodredn s oL ow noth sde . 4ie4 riout. metallurgical
Froducts,  Thy o0 0 mstreiction Pastopi o Ao ne* ar r profi.cs by
their woeleb- - ot T, Tt maeify tloir cxact length, Cutting
of profiles wit, + . © po lMey i carrled calt immcdistely in the
storeroome of th. o+ .0 Ad4{r+pititor, futtin: ic mad. en special lines
equippud with saws 5.t - 1 iy awthre The aronomy of <tuol reachod
that way amcunt. +) ., . Therl ia no ncud tlierforc to organizoe cutting
departments in gt el construction tuetarios, 4on decreasing invoestmont

conts,

Woofs and walls of halln aains tle steul construction arc mede
most trequcntly, of shrped stecl stecte, galvanized (zink plated) and

coverad with nlagties,

Yall claddings and roof covurings of slupod sheets are more and
more appraciatuod., Their dead weight amounts to 1/10 of the correaponding
ferro-concrete plates,  Labour costg amount to 1/5 and transport means

to 1/5 of the respective quantities for the forro--concrete plates.

The miss application made of shaped shects nas provokad many discussions
about their lifc time. MNo doubt that sheets are less resistant than
traditional corcrote facing:, in spite of many efficicnt means to protect
them against corrosion. Cn tho other hand. while investigating the
oconomy of an industrial building within thc exploitation period, onc ocan
prove that there is an Eeonomioally Justified Life Time of the building,
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Moo ineractioa o 10w Teonomdnslly Coosonst o Life atne foradietrind
buridiugs. Jnaer Polish conditions tale peric 19 now o =4 yeera,
and 1o snove s coengebey Lo Be shoptensd aceor Hne to th woconort e
dcvelopment ol Y cuatry Footha Li0L 0 mL o 0f Lud U iirgs L llndted,
we postulale on cxpivit:tion rolinoiitit, o0t in vt e, Tt
moane that during ! A yr.ps the biliag couporents ohould be

noither repaired n r exchangud tut maintainod, for instane s by washing.

The gnlvenized cshapud shuets covired br plastios comply with thie
conditicn and wo pinn tacir iwea applic: ticn, o shi 11 oroducs that way
tlc range of repiiv work on induttrinl buiiiines s woell o3 the number

of wovlkurs nccessary o cArry it out.

Fost of tlic induatsi.l Luildings in Polind arc old on hove beeon

roconstricied afior the war —itn motorials ot il oanlity by notovery

skillaod workers. “hit neceasitatss enwloyiag . pout 2 . of work.rs
amployed or the conegtrunticr ¢ ne fretories tor tie raconstriction of
old industrinl buildinre, Troe. conditions hnvs o bo ch~ng.d, especlally
becausc there ¢ ¢ fawor building worker . "o lw.vi, therciarc, to adopt
othar construction mcthods, roquiring as littl!s labour tims in componemts

factoriee s on bulldirg nituno, 5

For hoat -insulating moterinl, w apply merc wnd moro froquontly,
fire-proof platos made of mineral wool (asbcetos wool)e s production
of mizerasl fibres 1s dovoioping fast in Poland ~ni eliminatos from

building enginecring inflammnble frothorcd plestiss. Production of plates

made of mineral wool is totally tasod on local raw .wterials.

Laminatod hoards arc also produced to eerve a3 thormal insulation

and inner docorneive lining.

We nan stacs thut thoro is a goneral trend townrds thu projecting
of "warmer" wella und roofa. According to the Polien Standards, tho
thermal conductivity coofficient of wells wnde of bLrisk nd light
‘ concrete anounts to X = 0,75 Koal/uz Ch, but now, thanks to light ineulaats,

value ¢f K amourts, or a rule, to U,4 only.
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wien et b ~ 5n 1 vent, ™ Pot.ctilttisction of thy

vitditie mtin oo ¢ A A A WA vy oonime out oL Lour

res. e, T L I A o fn e Lo s e g cumnonunt

frotapin., o 7 i St i ie v nt dy ror broacher of

filtine nein riwt, -4 is. or tae atoel cad ipeng chorionl ang

motol o iniletry o i
it odiner L Yot b ol 1l iucre ‘Lo oproductivity of

frotorr.e b v L ddnt it oo,

The coone % al iz ar weainy of tees o o, CTavry conclete components :

“pra teansported by omooing tpeailers. It to . trengport distonce exceceds :
¥

200 kr, ¢t f ey coipenisntg are doud) ol Yecvise of transport costs, ]

Tap mor: Advintisscus 15 the trongsrort of conponents by trucks such as
containers g or cvueple shroped rotol shoets ors lorded,

Whon the dirt-ace  owre 200 gm - trcasport costs amount thon
ts 1,5 ,. of finisied roof cost only,

The daviloprent of t1. indusiry producing building compononts as well
as progremmins f oroductiun, have to be carri.c out according to their

crpacity.

1t 18 nostul~tad thet compomsats havo t. be fit for different buildimg

systome. They ~ls. hrvo t5 be interchangeabl.. In order tc be equal to
this t-sk, tho Natiomnl Iastitusc "IITYP” L teun created in Poland to

elaborate st.ndrrd documentation for compuments npoduced by meries,




The Institute ¢ - nur~te® i.aodiitel i *0 o asrety, s ' ocenstruction,

metallurgy, cneotey wni ofoop o industrocr,

Tre computor syot o ~f CLYEIYPY will be cunasctiod with computers

controlling tb producti-m of th. cone ste indastry 2nl o aped sheats,

SUMMING UP OF POLISH “XP ITICFT

An incrcosine Aelicicncr € lnbovr for indastricl congtruction is
A rulo in the conditions of 2 develeniar country,  fuilling workers move
to facterics constmietod b then,  If 4o country Lo ro possibility to
import 1nbour, it Lis t. tu.sc its induetrinl ouilding engincering on
perial producticn .f huilding compoments, composing construction and

organization syatums,

Production of thos: compuncnts should he based «n standards

olaborated by the chosen Projacting Inastitute for the rogion concaorned,

Fethods should he introduced to balance supplr ond demnnd for
compononts, in order to distribute toscs between componcnt factories

according to their capacity.
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