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H'JJI'.I,. .   ¿XPi.KIûNJ£,  li'«   'Jj    T      ÜATtí  LO*  X3T  C^JT.íi J rioi 

àu ¡ni:: a ry 

Th*-   Aui't.riqn  bull im-   m?irKet   i?   char• cter ize-i   by  »any   rimali 

cor^nctnrs   scatterei   ail   over  the   country   'trni   a  medium 

Burojean  Candar i  of wa^er.,   v»'iicu  favours   conventional 

builiing  methods.   Buiiiin.^   industrialization  in nuatria had 

been   put   forward   by   large-panel   systems   for ho^in,^,    í'ostly 

manufactured  at?   reinforced   concrete  sandwich  panels   though 

A'Jütria  has   ri en  resources   of    clay and  *ood. 

Many  enter}rises have   improved  foreign licences  to an  extant 

that   the   licencers have   changed  their own   system accordingly. 

The  economic distance  of  transport  differs very much   from 

large-panel  systems  (about   5o km on road)   to components for 

industrial  buildings   (about   2b0 km on rail;. 

Rationalization of conventional wall and   floor  constructions 

gives many   ideas  for  low-ccst  construction systems. 

In  large-panel  construction  a Viennese  pystem offers   a high 

standard  of automation  in  production planning,   manufactura and 

transport   of  panels,   making  use  of  computers  for  the   optimi- 

zation of  the design of  the   particular  project  and  for the  con- 

trolling of the  automatic   production machina».  This  system  ia 

now going to be applied   in developing countries. 

Low-cost  achool building system« for countries with hot and dry 

climate are designed for miraaum stsel expenditure. 

For  industrial  buildings and halla with large spans  a circular 

cone-shaped suspension roof  structure incorporates a high 

degree of variability at a reasonable axpanss. 

'" Willi 11 ite Ui. 
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AUÜTRIAN  EXPERIENCE   IN  UP  TO  DATE LO*   COST   COH'JTHUCÏIOH 

Penerai  Problema of Building  Industrialization  in Austria 

1.1     Introduction 

It   is    the author's  opinion  that  low-coat  construction 

la well  b-ised on the  three  following principles   t 

a well balanced market  of supply and  demand, 

the competition situation, 

.     an adequate usage  of available  resources and manpower, 

the optimal construction, 

.     a high standard  of mechanization and  industrialization, 

the economic realization. 

On the  following pages the author wants to demonstrate 

the  standard of industrialized  building in Austria 

putting most emphasis on the problem of low cost con- 

struction including some remarks on the choice of the 

suitable material and adding some examples of offers 

and realizations of low cost constructions for some 

developing countries. 

1.2    The Austrian building market 

It is one of the characteristics  of the Austrian 

building industry that small but  potential building 

contractors and builders are scattered all over the 

country and the average wages are according to the 

geographical situation between the standard of the 

southern and western neigbours. 
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'i   t.;JUn^   method.;   »»re   favoured. 

'-      -i  f».u -   -riB.-^t-    ^n   be   no*i.-e1  which 

'.ar ;ly   f re»;    ¡. »u^ir.»*. 

- or.   o i u" '. ;p 

'ire i r   »/•, ; ;»r¡   e 

insert   T': 

Hi 

ger 
!1.   tTH-.i   t:jwiriB   buil-ii.v  on   lurge 

r.ii-li'i   fu-   e-morrio   use   of   :ar»'e-panel 

c... ; in y  sy."P-    .   .j  »v.-iber  rf   f-icrrr.ee 

e   outskirts  of   Vierta,   Lir.z 
' o T,, o r. e n t o   /. ^ r •    : 

"inj   Jrd,:   ot   t • ».•   s-i-^   t : ::.f.. 

•<.e;e-.?ly   ne*    :fcV...c -ae   i,   ,,e-n   to   arise. 

lac   material   cuaie 

acre   irl..i   more  -; lor»r,  nr.i  ,.oc   architect,  come  to   the 

oor.eiuelon   t.-.at   c,ner,te  H*  it   *„   u.ei   so  f,r  nee-J   not 

neceaaarUy   ,ive   ^..^   ^^^   .^   pref,bric4 Uon< 

L-Uht-weis^   urd   ~0...prsite  vt„rlals   J8e,   in    2i?ht- 

*ei£-nt   orefabri.uted   bnllin,   3y3te,3,   very  often meet 

the  Je^nij  cf u^-to-d-e  bull.lin*  construction and 

efficient  corconera  production.   The   aucceaa  of light- 

weight  standardized  ouildinr componentB  on tne Austrian 

building market aa  ior inatance  cellular concrete can be 

regarded  as  a  first  step  in this  direction. 

According  to  Austria', rich resources  of wood, timber i8 

due  to   its  ease  treatment  recently  aleo  v.r. often 

applied  in industrialized building and  ¿ive8 an economic 

raw material  particularly for provisory buildinga or 

buildings with planned short lif-tJne.  Although many of 

the, have in fact a long life-time and  in the Alpina 

region there  can be found a plenty of „Id wooden hou,.,. 

jb 
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The  uae  of  steel  as  a   structural  mate-Ul   íeeis,   regar-iin/ 

the   Austrian  buildin'  scene,   highly   to  depend   on   the 

current  raaoroeconom.c   situation.  For this  reason and 

owing  to   ita  relatively   high   costs,   steel   structures 

mostly  «re  designed  for   single  projects.   Nevertheless. 

soma  structural  systems,   in  particular  for  factory  build- 

inga  and halla,   are bain« offered  on thp  Austrian build- 

ing aarket {  one  of them,   a circular  suspension  roof con- 

struction,    may   .  by  the way,   be regarded  as  one  of the 

most   ingenious  structures developed  so far  in Austria. 

Tha  new building products  bring about new  techniques and, 

as a  further consequence,   changes  in the  views  of all 

being envolved  in building,   planning and   construction. 

,4    Tha baaic concepts of Austrian prefab building  systems 

A conaiderable part of enterprisea  startad their pro- 

duction on the baeia of foreign licences which concern 

rather problems and means of production than the design 

of tha building system.   5 of  1o firms which produce large 

panala for houaing use a valid licence,   2 of them use 

mora or lass an expirad licencet only i firma have devel- 

lopsd their own building system. 

In skslston building systems own developments sre predo- 

minant.  It's worth menttoning that nearly all  firms which 

startad on ths basis of foreign lioencs hare dsvelopsd 

their system In the course of th<* time,  so that in soma 

caaaa it's impossible to recognize a relationship to the 

original. 

•ÉÜKlMÉMialMMiÉiM 
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In -i number of ciaes the foreign Uctnc* have nltered 

•-ir. i improve 1 their system »a  a result of Austrian ea- 

j.«r i- no-- and know-h.iw . 

The amali percent-if e of original Austrian system develop- 

ment misht te explained by the fact that the industriali- 

zation o* the Austrian building iniustry had to be achieved 

within a very uhort period . Thus it was not possiole to 

instruct all people employed in the building procese in 

t ine. 

1.5 The production capaçUy_ç^_the_Austrian building industry 

At an inquiry of the Vienna University of Technology 

Building Construction Institute among the enterprises 

which produce reinforced cor orate building components 

16 of them stated that the annual production capacity 

was more than 10 mio Auutri-m »hilling. *hile the capacity 

of those enterprises producing mainly components for in- 

dustrial plants with one exception does not exceed 25 aio 

AS , there are several large-panel factories in Austria 

of far greater capacity, five of them with more than 

100 mio AS, the average toeing around 100 mie A3 or 400 to 

500 dwelling units per annum, respectively. 

As the préfabrication ratio - the percentage of building 

works being produced in the factory itself - differs 

according to the system and sino« the various secondary 

building components - as there art »indowa, doora, ate. - 

ara often mmufactured in the same •nterprima, it1 a diffi- 

cult to compart the ligures stated above. 

J 
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It has proved u»«ful to indicate the production capacity 

in housing construction by dwelling units per annua , 

although there is a difference in the size o' dwelling 

units in different parts of Austria (the figure is in- 

creasin  from east to *est). 

Ths total of about ¿  bio. A3 can be diveded into indust- 

rial, office and school building construction (1r>A)   and 

housing (65')» 7r> %  of the production opacity is situated 

in the area around Vienna, 15 %  around Linz in upper 

Austria, ti:e rest of 10 ,• beinr scattered all over Auutria. 

(see fig. 1 ). 

All a.'ove sta tod figures are valid for about 1970. 

1.6 The economic distance of transport of common .nta in Aus tria 

Ths fact that the location of factories producing heavy- 

part building systems auch aa large-panel ayatcna depends 

on the regional de-nand leada to a concentrât ion of plants 

producing reinforced concrete building coirponentj in the 

central areas. 

Interprises producing skel ton building components mention 

a sensible transport distance of 50 to *00 km (70 km on 

an average), large-panel manufacturers between ^0 an t 6o km 

(45 ka on an average), (cf. fig. 1). 

The amali permissible transport distance of large-panel 

building components results fro« the fact that in housing 

there is a auch «ora forced competition with conventional 

building methods which are applied all over the country 

ao that longar distances are uneconomic. 
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i i ; ' i*   p» ' <•;**    i i    nentum i   '.r'Müorí    listine»   tor 

t ,>....' ! i i i ; r ',-n'.-i   :'<*    ne   r<-rtrlí»1   a.j   ;-«   .'onai- 

... Cn   ci   r-e   f      *    ''''    M      l'.-Me   íPI'I *^r't 1   ^on^r^te   be*« 

• . •    e r>     .  ' t   •^.•orio^ i  "i i i,,    • > ri i v    in   tr.t-     ••!.••••   '- f   l<>w   tnn ^ort 

• .'..    A'ure'o   t'i'T   r-x ,-;(.. t»    i   jristriSfiel      /¿.eruolir   roof 

,:.t ,   *.'•    4   r>¡ i* i/f!;,    f   ,-tLy   ¡p r o>iu • t i nn   »»juLpm^nt   jumti- 

•',-^   longer   tn/.s^ M   U^/ir.i'ii. 

.v   fur'r.er   •-nt*ri»   ?->r   «• • • i •• n. T> i. •   tr ir-sfor*    t i st'ine«.3   is   t ie 

•'.,• .r:d   ( '    t r ¡ •-.}.. r* ,   ,jo  *»   *u¿-> r. r i ^n   pr^^'vin^^tinB   ¡.l'-iRta 

iv    'i   r.ii-v.-ty    -< rr e^ ' i< :    of   t'u-'ir   own   of   whirn   ta«y   ro«ke 

MS#»   i'cr   ion^pr-.li • t. .rn-»   tr in.<(.-i rt.i   if   the   building   dit« 

.•-ir.  be   rene   «i   by   r--*il«ri,y   'is  well,   A h i en   is  oft*4-    the   c^e 

with   iri'istrial   ou 1 M in<r -.   i'her«   is   no    •ornk>i»«<1   r*ii»«y- 

roa1   tnnspor     -it   •-* l i .   T-v   upper   liait   for   nil»«/   tran»* 

pr-rt   distane«   i.^s   '4- Dit   Vi'  km. 

It   eoul i  be   f oun l   out,   tnat  «*per ienc»d  and   big  oofflee.nl«« 

ipntion  shorter   listances  than  *n«ll«r  o»e«  «Ad   in  pré- 

fabrication  1»Sò   ••r3#d  enterprise«.   After  all   lt   &t*n  »• 

•tated  that   the   probier» of transport   1« »]••/• r«garé#i  IM 

•h« général   co«t  «©counting cont«it  of  t»«  «fiterprl»« 

therefore  of   secondary  relevance. 
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?"       Faytiealar   I»—fi«s  of  B\iii4ing  Iniiuatrlml iiatier. in iaatria 

fl • ,    Mi \OIMI 1 * a_* 1 * 215 ot '1P3Z*nli'Z33]L 
m3) i  0OHa>t ru -t i o» 

for  vali   oonatru^f.on«   for  ho^íin*   thvr«   f^n  few   foun<)   ,-.r: 

tb»  Austrian  «uildin*  stark *t   «»ny   nthouh  «iUi>ut   tn«   uai«* 

of   large   b'jiMin*  unitrf.   Thr»«   p   r* . 'uimr   -ntnoda   r-:.<"*-•. - * 

thr««  different   ,>ut   tv^ie^i   approach«**   1.1-   r-   «« •   -.ir-. 

thfe   hou -a ' t'   (.io (: 1 »-i,  ,<*r.1   shall   it   ,   t n«r-.-for,    i   Jiib«i    m 

tb«   foil u* i rui. 

Ivprov«!   BH- ••••r.r.v 

F©r   t:.«   .'•jri«iil«r»i irf   lmou, *   i>f   iiinr.-i   r\j:   b »ndy   producid 

for   ji¡vi<>   t--iS\..i   hous*     bull ling   *hi •        .-t   ion«   U   a   ^¡v^t 

«•tent   ry   tr,«*   xaf er   > n.'¡a..i t-rnt   m^a^lf   ti".«-   fc. lowing 

principe.:    are   i ft^n   ituplr» m-r. t«d   i 

Almost   fut.lv   íutoüiKi. i' ii» i  manure tarin,-'  ci   two-hand-.-   /• 

units   .t.   tn«-   far-tory;   ->,iw«   ««¿evb   ir,)i «f   •*••»!,   on   -ite 

vithout  rivvdin*-.   Tan«.-   or   other   'itsvy   site   installât; >r¿f-. 

A«rat*d  concret»*   tele • Kï;  «bien  *r«   oat   fr^m  b*/  blood*   i.. 

• •ry   ac^ufat«  diversion»  mxxom   th«   iiipir.-itr .   «it!,   ine   *;=* 

,f  co««on  «ortar   .oint«  and   vrilla   t >   ^tio*   t';«»\ii   vog-ti-.-^^^ 

Till*«,   feuiiiiflfc   u»,   a  ftli   enn   «aiii>   bw   Jon«   r.y   or.«   :;.ar: 

fci«»«lf. 

itlvd   eaaerat« «all  arits 

It   Is   r«farl«1   ma   on«   of  tr«   cbe*p«.-*t   pro-e-iure   Mr 

feuildifif   »ingl«  noi»«*   a«  WA.   »».-5   cio;*«   <;*   Ms'.-   of   re- 

»tiietvd  »ölte««  to «at  helio«   inaui^tion  «a i J.   uiru,--i   -ir>J 

•<•» fill  ta*» vità ea-avrvt«  fhai  ©uildiin,' •* *»nti«d   "»¡¡1 

¿•ulatai  •«newt« vali. 
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• '  "      '•'' v*.; it..-'        : Ti Te * *->     ' •."    t • i»    f l  i . 1 :,,'    .>!•*•£    1 -<    V** r , 

ft„r      1 v »    ti y     i^    ,.:•)(    'M'i;   T'-l      '   T     r*>**,     4(      t.r.^t     r um 

. - m   ir..-• H. ;•-«*.. -       •-.   : *   v.-r..    * . "   . #.      ^««   :' iy .   • i 

^ ?» • - , r. - -y1 •-, •      'i 'i THft     TO •   -*•>».;    sTi-^ar?» 

fv-f    .-r*«*   proj«1';   -ìM      1<ir.   4^rtmtr:'   r.ou.-ì«»   u.s    •nt.mg 

-;f   '.ni'rtt»   .* rosa-w^l i s,   ^.»uy   i'omun«)   *i*,h   turns 1- 

. Ke   *'orii*i r<    for   floor-* I* t.   concret irf   s«e«ri   to   «e   *n* 

7'0>t   sffi-ie-.t   rio-is«  uui.w   íríoiiur«  at   ^rsssnt   in 

Austri»,   th. u^'    a   ru^h   atmhrl   of   form*» rh   tsdnolofy   is 

Hüíí.íIIJ   tor    ..'s     fcr» m tr¡rna|[h. 

*ioor    •ll*B   unit»  us»4   ir.   con* e_n_tu> nal  nousin£ eenatr. 

For  tn*  raali**ti  n O"   tn»  fleer  construct ion  in CM- 

venticnal   oautift^i at   lo« ceet,   et*iJti   tJa»  generali/ 

used  pr--H.st    -oncrst« joist eeaetruetion  or reinfereea 

concret«  sl^fee,   precast  concrets eoaposite  slats srs no« 

often ssin«   auilt  i»,  Main* 4  ea tales sia» léaits «hieh 

«•  *• •• eosi^lsttd on sits fcjr soneretein* the «pear  la/eft 

(ef.   flf.  1) 

A further aav  rslnfsreea  cenerete flea» ayates is ifcm 

in flf.  1 (aléele). This  srsstreeea* IM 11 s« fis#r «nit is 

Mes of cmrtt« Bl eoo,   is t/sifis*  seeoriia« *• eNMlti 

eeorlinatien  «M has • isjtU rea«/-fer-aa i at earfaaa. 

Its  )e»l-fc»arin| easeelty alleva a  lOaVB-eaa* in ta« reef. 

T*a «est reeemt áoTeleaawat la tala fiale la a sal fava- 

avrtlaf (as  %• 7 a s san)  fleer eartt e*le* eejeèlee la eas- 

el a«t isa ai tu  a* laaerte« «a** ilat « *«**    rtasaU fie*» 

eeaetructisa «ith a »lela aaeareiia.   (sf.  ft« 1 »alta«) 

i 
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Product, lo«  »athod»   upp^iai    in   i^r^a-janai   ajtmma jLñ   Auatri* 

•oat   of  àustri»«   1»ai1 inga,   rn.wavar,   ar»   buwt   ï>y   l*Tra- 

panai   ayat.aa«. 

Por   tha   firoluetin'.    >f   larara-^inal   «»»11   «rid   floor   units 

varíoud   ta-rhnlu^ea   *r«   --»^pliad   m  Austria   -t»   ,raaant. 

•eat   of   tha   antarprtáas   usa   f i * # >1   tip-over   teale-m< uids 

»nieh   %liow   in   uncoapl ic«tte l   producti   n   •t.out^r.   ra^uirin^ 

*   rel-it i veiy   larga   =tre».   iasiiag   that   thera  nre   >*lao 

»ever^l   plant*   equipped   *itn   a<>uvnr, le   a*m i : •.   Battery 

for»*   for   th*   produc t íor:   of   simula  wall   *nd   flo< r    panala 

are  used   at  an   Inoranain^   rata  beciuaa   they  allow  a   rise 

in   capacity   at   un  unchanged   '.reduction   sr^a,   whu-    often 

beeoaes   limitad)   at  *n  ejtpanéin«; enterprise,   »asila«   trut. 

battery   for««   halp  to  cut  ëown  transport   rainforcenent  and 

t©   proéace  coaeonents with  a  snneth  aui faca at   both   «He» 

•f   t««t   panal.   A   floor   panel   f.i.   can   tea   produced   «<    amo^h, 

that  without   ftartner   treatawnt  a  ta« ti A   floor   cevarin,^  ¡«ay 

a«  appi1*4. 

**•«€ the  prefahrieatien  planta which   produca  with   nuvola 

taeie-aevlés  «last  of a  @t>mpa\«j   U  the  aartJt of  Vtanna   is 

pawrtiealarely  worth ••ntionln« see au a*   thera arato   »• 

feat»*  a »ttmfcar   ef new ana   er  final   development a. 

In eréer ta enable the auree tríate« «eelfn of  auildinf»  in 

larfa-aaMMl  e e*« «rae tie*,   ««weater  pr errane» a «ara  dava- 

la pa>4 I« plan  pr«é«etle«  «a  vail »a  th«   »redact  within an 

iniettate« 4ata  flew,  eeverin« ta« ant Ir«    anatri? tie« 

praeaae.  aarf awawrlaall/  a «a trai la« a* en ina a vara  c©*~ 

str«*t«* «ft»« aUleej aataawtlaal praams ties». 
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trir:.:..r'    ' T.-X : rua   Ta.     .  ,-    L*,^. •   ^.j   3tt   u,    or    ^^ 

-r^e  ^rv.>.iîr^.   ?n-   Pr.)ÄrH.^  .t^   t^  «trarrai    ,na- 

ly3iJ Srf   **ij   arJ   Prin'3   out  ah^eta  which  contain  «vary 

w.foraation   naca^arj   for   the production  of a.l]   and   floor 

finita,   (ci',   fi.-.   6) 

The  formic  machin,  renoms  th.  proved   unit«  frow   th. 

•í-uld  «ni   th«   na* mould   i»  «...abi.d.   TU«  fillin* anchina 

•utoMticaUly  poura strip,  of cenerata  «nil« aouvii* .ioaf 

th. for«,   laa»in« op.nin€«   for door, «ni window.   «usar ical 

control of  th, «.china,   i.    prcidaé fc/ . coartar prc«raa 

in th« form  of aunch.d  card«. 

In ora.r té  -xnialse cran«  hanalia« m%  t*a pimi a*4 at ite 

•ululi* .ita .Md ta ration*liM tra*a»*,t,  a .aaeiaa tri 

•ort.r had  aaan coa.truot.«  te pick up  tu« „„a o««*.*»».». 

•Me>   *.* »a oparat.é »* eM a«, a* aoa.  it  i* ,0 llMtM, 

•Batiali J 
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Th«  principle  of an asaeably line can aa «ell b« applicable 

to  a relatively  aaall enterpriae aa it  la ehown by a flra 

in  the aouth of Vienna. Her«  the aanufacturing ia not done 

on aouvablt aoulda but with  fora aheeta which are  together 

•ith the panel drawn off the aould iaaadlately after the 

caating and put  into a heating chaaber for hardening. Aa 

there are no «©ore and wind owe incorporated in th« 1,00 to 

1,^0 a aaall componente,  th« coaponent« are rather eiailar 

and are produced in 6 parallel linea. 

A  predominant  itea in the development of a large-panel 

ayatea ia often th« deaand  for an econoaic uae of th« 

aould«. That a«ana for th«  planning «ta«« that th« nuaber 

of panel  'faalll««' - the pane le which deaand différant 

aoulda - ah ou Id be kept down to a aaall amount. On th« 

other aide th« aould« «aould b« conatructed in euch « amy 

that thay «an »a adjust«* to various dlaenalona. Finally, 

a aould «an only be eeenoaie if it 1« uaed in a« ahort aa 

eoe« ibi e interrala, 1.«. tha tiaa between oaatlng and ra- 

aouviag ahauld be aa abort aa poeeible. 

Ia add it lea to various sandwich construction« as thay ara 

uaod fa* larga-paa«l aystaaa (cf. fig. 4), large-panel 

ayatea« haaod on halloa-arias: blooks should b« aaatloaot. 

Th« trlak-paaola ara proda «ad partly oa th« artifioial- 

etoao fl«or« of tas plasta,  partly aa amala aoulds. 

4   >*U<t— TStaaja and i sana i at a far industrial buildings 

fib« ari*M rajbja of indnatrial building ooaaoaent« pro- 

duaod ia «aatrla la rttatr aaall. Boat of tha aanufaotur«r« 

prof ora t« pr«iaai opaaial saapoaaats for aaah projaat. 
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That may  b» due to the  fact  thataodular co-ordination it 

Just now being introduced   into the Austrian préfabrication 

industry  and  there  is only  little experience with  it« 

application to oper-ev.stea building.   Factory building» are 

often pricttd in terra«  of ».j-meters floor area thus handi- 

capping  typified hails»  nevertheless,  an increasing amount 

of factory  buildings  is  being bought according  to  typified 

systems   from stock. 

In conséquence to  the above aentioned  it will  be  clear that 

the manufacturers are  interested to develop* and  apply 

onstruction systems which combine a great flexibility to 

dimensional variations and ways of use with an economic 

production aethod in small  aeries. 

More and «ore adjustable moulds of steel or plastic mate- 

rial are being used,   particularly for the production    of 

roof and  floor panels,   instead of wooden ones,  which are 

fabricated only for a single project. An example of euch a 

construction,  combined of standardized as well a« of freely 

dimensioned components the so-called HPV-roofs may be (fig.7) 

looked at.  In a specially formed prestressing mould a uni- 

formly aectioned preatreseed hyperbolic roof panal can bt 

produced at various length» and give» a wide freedom to 

the designer in the choice of »pan,  and by freely dimen- 

•ionable length of column» and girder», also in the choice 

of height and length of a factory building a» well a» in 

the choice of thermal ineulmtioa, natural lighting, rain 

piping and external appearance, fariou» combination» of 

hall aleles and roof »lop«» can be realized a» wall.(fig 8) 



-13- 

Th« tendency towards a most variable component production 

is being followed in the development of various reinforced 

or prestressed T- and TT-like concrete panels, while the 

production of cassette-shaped panels involves some diffi- 

culties due to the cross rib. aere the client is bound to 

a series of prefabricated dimensions in the length of the 

building as well as in the broadth, or he has to accept 

uneconomic fitting pieces, (fig. 9 and 10) 

The cold winter distate in Austria favours the use of 

aerated concrete panels for wall and roof constructions of 

industrial buildings, particularly when this material is 

used in accordance with its good thermal insulation and 

fire resistance properties. That may be well illustrated 

by the fact that also reinforced concrete component manu- 

facturers are using those light-weight panels for the 

roofing of their skeleton structures. 

Talking about building systems for industrial buildings 

some steel based systems should be mentioned as well. For 

amali spana the steel skeleton structure shown in fig. 11 

may be of Interest owing to its light-weight elements. 

À very ingenious and - for longer spans - economic system 

hat bean developed in the form of a circular building with 

a oone-shapad suspension roof» providing a large free-span 

area with diameters from 12 to 112 a and «quipped with a 

circular oras«, (of. fig.12). Thia steel structure can be 

also very «ff«otiv«ly be applied to roof constructions for 

swimming pools» sports halls » exhibition osnters and the 

like (sss fig. 15 and 14). 
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^-:âi^L.ËHÏ^^_l:_F.   ^her   purto.^.;   (ófrico   building. 

3£^£l_LiÍi-lÍMg »   a.-ricul'ural   bu i Id in,-jj 

Ir.  nujtria  .-nul t i jtor*\v  skeleton   DU Urtine  an-   uised   to   be 

'i.-emtied   fror.   component;?  w,ioh   ,-ire   •J f a~tured   only   fer 

a   * articular  project   a:J  r.o»    as      parti;   of  a  generally 

applicable  system.   Most of  the   producers  of  components 

agree  to   the various  wishes  and   requirements   of  dienta and 

architects.  And   this   may also   be   the  reason why  many  manu- 

facturers   are   inclined   to a   compromise and   produce  the 

simple  parts of   the   akelutrn   (as   there are  columns  and 

bears)   in  cheap   and   shortlived  moulds,   *hereas   for  compo- 

nents  for   floors   and   external  walls  adjustable  moulds  are 

used,  which in consequence are  also utilized  for  the  pro- 

duction of roof and wall  panels  of   industrial   buildings. 

Different   load-bearing  capacities  are easily attained by 

alteration of reinforcement or  increase of thickness  of 

concrete. 

In fig.   15 art ahown three examples of application of a 

system for school  building construction which  is a further 

development of a Danish system.   School buildings and 

kindergartens ars  erected according to a snail-panel 

system, whose sandwich-shaped extsrnal walls ars assembled 

on site of precast concrete pansls and Binarsi wool layers. 

In fig,   16 can bs found a school building syetea which has 

been already very often been applisd for the construction 

of schools in ths municipality of Vienna and which is one 

of the few olossd systems available in Austria for ths 

construction of «ultistorey skslston structures. 
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Irig.   17   showa  another   building   system   in  its   application 

for   the   construction   ci'  the   provisory  pjtnnises  of  the 

UNIDO-headquarters   in  Vienna.It  may  be   regarded  as  a mixed 

skeletor.   and  small-panel  building  system and   has  been de- 

signed  in  the  oojective marner with  the restriction that 

it  could   be dismantled without  destruction  to be re-erected 

on occasion on another buildhg site. 

Almost  no agricultural buildings  are being made of  prefab 

components  in •"•ustria.  This muy   be due  to  the  fact  that 

there are  nearly no  demande for new premises   in the tra- 

ditional   agricultural  regions and new agricultural  invest- 

igations  in the urban regions tend towards  industrialization. 

2.6    Rationalization of completion 

At present there is no box-unit  system application in 

Austria*   neither as a panel box unit nor as  a skeleton 

box unit.   Only for secondary cells,  as there are  sanitary 

rooms,  «levator shafts and garage boxes,  small box units 

are being; prefabricated. One enterprise has  f.i.  developed 

an adjustable mould and makes use of it for the production 

of two types of sanitary boxes for housing and hotel buil- 

ding. Another manufacturar takes an other way and produces 

his sanitary box units by assembling separat« panels of 

various dimensions thus providing a wide range of units 

to arohit«ots and oliente,  (cf.  flg.  18 top). 

Oaraf« boxes are u««d to be oast in as speoial mould in 

on« siso«. A sp«oial transportation procedure has been 

develops* by lift ine the box units hydraulioally on a 

«asolai ••hiole «nos« rear wh«el« run In hole* of the 
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bottoa slab of the lifted  box unit.  Thus no further 

hoisting means are needed neither  in the factory nor on 

the  building aite. 

Large-panel  building construction in Austria has reached a 

standard which could be well described as follows  i  Due to 

the surface quality of the units, according to  the production 

methods,rendering and plastering becoaes unnecessary.  The 

inner surface is generally being smoothed,  painted or 

papered,   the outer surface gets a dispersion paint. 

Windows and door frames are put into the forawork and oast 

in;  in some cases the windows are fixed after casting but 

before delivery to the site. 

Por electrical installations eapty pipes are cast into the 

wall and floor units.  Austrian clients do not like to lire 

in rooms with risible conduits and pipee. 

Sanitary installâtionsare layed partly in   .«parate    »hafts, 

partly in wall-slits. A sanitary wall is shown in fig.   18, 

bottom. Heating pipes ars layed vsrtieally in shafts as 

well,  horizontally mostly in the floor oonstruotion. 

The flooring is similar to conventional building con- 

struction, although in some new developments a soft oovsr- 

ing is layed directly on the floor slabs.The completion 

of kitchsn and sanitary rooms is conventional as wall. 

Some exceptions should bs mentioned, however. By oasting 

the wall units in battsry forms the surfsee quality can bs 

improvsd to a standard that aakss amy filling or smoothing 

unnecessary. Some manufaotursrs apply ths outer painting 

already in the factoryand obtain good results provided 

'SSSSSSSSÊÊÊÊÊISÊÊÊÊÊÊÊÊÊÊKÊÊÊÊÊÊÊÊÊÊaÊÊÊÊÊÊÊÊÊÊimÊÊÊÊÊÊiÊÊ^^m^iaÊàÊ^ 
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that tas transport it don« with.praoaution,  or that tha 

unita ara producad on aita. Outar aurfaeaa with carasio 

llnlnf ara now aora raraly baing appi lad than in aarliar 

•tag-aa of larga-panal building oonatruotion,  dua to tha 

ainor hygrotharaal quality of auch a wall oonatruotion in 

Austrian cllaata. 

Aa thara la itili a low standard of coordination of 

d lawns ions and raquiraaanta in fuatria, which night ba 

iaprorsd by a systsa of nodular coordination, nodular 

jointing and functional •pacification«, aoaa of tha pro- 

duosrs of prafabricatad building ooaponanta in Auatria 

at ill try to oonoantrata all saoondary worka in th« own 

faotory.    An aztraas axsapls for this tandanoy la a 

Viannaa flra, which doas all building tradaa worka hia- 

sslf by aaployinf all naoaaaary tradaiasn. 

j¡mEt¡m .„«-...•r.^...... fn i^iniijiíriáiiir lÉJilliilrihtaf f » rimanili 
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2 Special Low-Cost Const rue tion Development« of the Austrian 

Building Industry for Developing Countries 

There «re only few remarkable Austrian ievelopments for 

iow-ccst construct i o\ a,   #hi~r: have beer, offered to ieve- 

lopin« countries. 

Cne of them is tne large-panel bulld^r.^ ayste-n described 

en fig. 4, - and 6, a further d e v-i; pme r, < rf the automatic 

rroduction 3yatem with respect tj the needs r,t  user» in 

'.,*? subtropic climate and the material base m the rele- 

vant countries. 

A further reinforced concrete build :r..:- ayste-n which has 

oeer; offered for school building in countries witn hot and 

a-;- climate, is shown on fig. 19, 20 and 21. This .¿y-tem 

hag oeen designed in large-panel wall- and U-shaped roof- 

construction with the additional restriction of minimal 

steel-reinforcement consumption.Between the ribs of tht 

roof panels and a false ceiling fixed aubaequently, a 

temperature rise in the classroom from above is avoided 

by means of a strong transverse ventilation. An additional 

thermal insulation of the walla may improve the thermal 

behaviour according to the local condition». The walla 

and the floors are smooth and do not need any plastering. 

The concrete aurface may stay unprocessed. The false 

ceiling may consist of wood-fibre panels, panels of pla- 

ster, etc. Water-pipes and eleotrieal installation wires 

are fixed on the wall or above the false ceiling, resp. 

The design of an appropriate panel production plant is 

shown on fig. 22. 
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#iK-   ¿   »    In^ul^tion   e lai   fonerete 
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»ig.   *   »   Preist   floor   unita   UMI   in  e*av«nt lon-ii   feuii>1in#  conatr. 

light   st#«l   «iri#r pr»e«gt   «Into     in-iitu reuen 
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ii£.   6   i   S««dly-for-production  computer outprintrs  of large-panels 
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'ig.  8  i  Variations of cross-sections of HFV-industrial  buildups 

alternate  spacing 1,?5  m 

1      5,00      I       5,bO       ¡    I 1      6,23       J 6, 23 

spacing  i,¿t)  m 

opaque 
covering 

roof  light 

iL 

!  angle  roof  1 i ght 

triple shed roof 

IT 

7,30 

simple  shed roof 
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tip,   10  «   School   building system,   horizontal  sect ion 

1 
2 

4 

6 
7 
8 

external wall frame 
internal  frame 
parapet  unit 
gable  wall 
clasa  room partition 
corridor wall 
service  shaft 
mortar  Joint 
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i''ip.   1?   :   Industrial   bull'Un/; with   SUü¡•en:- ion   •oriio   roof  aystem 
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Fig. ^^   : Sports building with suspension steel roof, vertically 
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Flg.   14  j   Sporta  building wi h suspension steel  roof,   plan 

"AkiäAatii , «jafak.. ,...L. M.^.'Mtä^jLi.^,. 
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'ig. 16 t   School building ''•mi-ukele ton 3yatoi:¡ 
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ï:J.   J.    »   o-r.pol   bjillir.     jyat'-ra   for   r.c*   -ini    1 ry   chircate,   plan 

:JJ 



~ 

-40- 

Fi<r.   ? 1   :   School  tiuillinr syatpm for  hot  climate,   section,   el«v. 
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tíg.  22   i Plan of removable large-panel production plant 
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