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TM bui d ,-   •néuair.-  v>:    ,..,••- «v •"«•    I ••   •^ •••.!** 

«».1 r.>r...«  ...        L-«e  «*"••' ,     -. "  -••«t ^   «»••* ^ "   "" 
.«M"t  >n ......     '   •!*  r*>       .'-.,.   -   - •     '.'«ru.Ju.lri..,  «hi«* 

»a,* ,l»o»«   HMCh-H •• .  , '   re   *   . .»<•*:: .-..    *'      '   c   - »*t«*t  ha. 

d.Wjo,ir.*   ,,ur'r^-,   ^«' • •-  >" """-   ^   -"< <   «' "« 

i adattrial nation *" '••*•• .»>n»t ruet i »o 'f indt^trxal  building.. 

Statural .t..l  cor.ti.ua. to t.  indu.^raatly u.«a »» >n*u.trial 

atruatura. i« »Pit. o' th* fa«t that »t««l  i. in .hört wppl/ in 

almaat »11   th. ie».3o.,iiwr  c,u..tri«f..    ^* auvanta^. In «IV pr»«n.t 

•on-«*, comp«*«.'-; ^ iruM->r^'   c.lairun ^din, t, **«all   savin* 

in .«re« raw «t.r.» »,   ^r-m,ui  '.u -P««1 *nJ quality of eoaatrueti.» 

aad «coB'W in coortr ot.or. -nd ^--.UVHO-.. cet. te«, wt r.t  »aaa fully 

.ppr.cl.twi.   TMB th.e-.ioro »Hi for a  rodio*1   chao*« in iti. aai.tiaf 

toil««« taihnnu«.. by *h* option of impi-ow* 4«.i*M and fcriidinf •8**« 

uain« th. pfindplM of  Ftar.dar*i»n^t   u.aiu;.r coordination and 

typiftcation and ra»ortin* tu s chan^ c/.r from U. out-.odai labour 

lntmlv. «irthoáii tt< inrtu.triiUz'ii pro«..««. <>r i»nuf.otur. aad 

construction. 

Tili» alie r««Tuif.c «concaiesl rom. an* prarwiui.i't.v to aa l.ii êtm 

for th. aaa. production of  '.h* wriour. prefabricated «lavant, »ltd th. 

factor, to b. taken into on. i oration for th. location of on-.it. or 

off-.it. factor*...    Th. plannt«« and orfaniwtion of ouch manufacturing 

plant« with .«aeial r.fnrano. to th. «ethods of manufactura, th. pattar» 

of control and tin« rohaduUn*. and th* fi.>d. of olo.. coordination »a* 

th. »nufacturw and the entrarti al.o attain «jor importane, in th. 

«aecaasful i»pla».ntation of thr. uroj«et. 

i • ... 



¿nlrwtlurt i.u •••..•• ••••••• 

I# K<-vm*ú'- 4 i%.-#iai. .ivi,-   io*  ••^•'••»  :to<Juc;..n 
Ot  n*?í.<*Dfi«•**•'•' ,,l*i"nt-l    '«d cuw^ti* ut*         » 

ot  ,>r«ffti><;ic*t*4 «U*»»U ita 

- 4n 11« *nd ¿v^ rt Iti one   ...    • ** 

.    ätiu-'! ii"         • ••• *' 

.     »touih   an.l tJ.)oi cl«wnti;  I' 

- Oth« t ewponmntH     • • • l* 

to. >wtlo t««4'..irtwnt»-. to tl»'   iuc*t.lon ci 
l.»cU'i>»     il tirile in.j   p«r i#öriC<j'.«J 
-le .enV «       *9 

C. ClcuUtion theetj sit  •'«r^.   *wt'.-t  .»r4 

uf     t*1 i L>t4 "•-' t<oJ ti^f^nt • •••»....... •«,...      " 

XI. Th« product, ion .>t   ^lTUuiCitwJ «l-jr«nt» and 

production oí   \ wl»oiicAw«?a «l.'iiwntft «t 
Bp»Ci»U*«d  UcLuil»»          *• 

j. CgN'tilrvition of  'Jiilct^nt piodjetlon unit.» 
jLn uivi complex       •      ** 

C« oiliest. rue f<* bri cut«* i »Wrrïfit. 
piuduction -• }•-V*r.            *• 

D. xnt*««x».l«tl0rur:ip «<*-*«*n «nnuuetuipn. 
at pr«fabric«t#<J fl«m«nU and contracto*»««   4* 

ltol>r«ncM •••   ** 
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.ÜMA^Vä" 

which  i»  to hous';   if i %-i l-.if «v.  ¡.."!iul<H-;afi!i..i   jull ».md provid« 

«   Wilul«.fH*''   <*1<,   < Of. H-lii'-ti.   f ••>•   . tvií"«Ut   *.o    iji    t.f.ot-«   who  **r« 

aC»w<:i«>t«d   will.   Ili-» .à' triuJ    ! -¡dj'ticn,      »vt X i-ACuMi i>y,   it 

should cpiU  'if. at--^uf.i'l»<?t«   ! or   u*t  VíOI'K'-fs   to do  'heu  «-"»st 

iu «chievlivj  u*  hi ,.i. i,',   ...,<!•'•  oí  fcíiicLercy.    ¿v*ïy  indu#tri<il 

fcuUdiiij should   th-.p.'top¿   •*•  c\ a a   ^ I,  J.--i^r«u  to wake  worthy 

OÍ   t**   '»'<' •'! i¿ ¡t  ol   t. ii*»   irv'ui/i ly  .m!   . • kt:-    it  fit  U:.   (.di-o   its 

pi*c« «long, ii.  t:x    ••.ciem.ific  a.MÍ t«scï .nüiü-ji' a)  advance   oí  ou* 

•_in>c.    T.V  r*w  iíírk ;ns  and  t*c;,\ii {U-.- J   should *1¿© pin point the 

clcae cof»n»ction  ¡w**tw»«n t<*  si ci«*i  *rti  tunctiaiwl a^^ct  ot 

ut»ch typ« oí   iridai.try. 

inrtuitii*l   nuil'iii.y* t'-iÉ M;  m.wi<1iy  cí*t¿.U¿e<Í *c 

buli-din-j*  loi.' heavy industry,   .oedium ¿nduätty,  light indu^tíy, 

proa»*« industry and utility industry.    Anoih«* 9*m-r«i 

cl«6fliicatir,n i'.'in   il-.u ..».• on tiv-  iv. .1^ <*;,   t.c w^wt^-i onnt., 

«te  ufi*d in  t>K   iAiil/iii.j  or nou.     It   T>. «*:   not imöf ârily M*«»n 

that all indua^sidj.  atr^ctur..;-   i.»iliivj witain <* nürticoiar 

c* te very **y hiMvy industry' ¿houli i*?   heavy,   .f. stiuctuxwa» c*n i* 

ox  various  types.     It oay there toi«,   oc   xea*oo#,r,le  to suggest 



that eUsaiUc»t iwi; «« .    * «a »si -" »- i*-»»  wt  e>ci*>* uf 

• pacific   io'.My  Ci»        ..:   ,'    i«-.:     wi   tí»,    f.^«..iCn   Cl   U* 

structure.    ¿:.  LiK utsi« oi      »vitiwt-1 Ufo sp*n *aü tat« jt 

l^.i ripetiti i,   ì  tii» h ».  cíiMtii  -ition  .'  tí.*  ati'JCturti 

c:»n also    *• •"*• > • 

Th*  t.:in.   'l¿«u..U.au.;ii'   -<i   'lH(l«r;UUU*êtijft »¡t 

cork-truction'   is   -i«i   ii. this-  p*f«T tu dasenoa   th* win 

pioca*s of t"»rhn±'il  jr*d or«jni/«tlonfcl  ^valopawnt of th» 

construction lndjatry  from th» simplest handicraft raft t had to 

the »oat  lnduatrlaliy advanced t»cr.M4dPs.    Thi* ter* would «Ito 

cover tht whoia  .j*rrut  ot construction involving  cent .nuity oí 

production with ¿ st* ^ay ílv* ot d* stand,   tet<*nd«iii*alion, 

integration ot  t>v v**ious  »tajes et the  ptoiuction procsas,   • 

high de jr«* &t  ut ,anir.- ~Ao<;,   r%c< r>ani*atiof.  to repi«c* aonual 

lAitOur wh«rev«r jos*l.c.l i and   -«ueaich «rid «xpK-iiiiwntation 

integrated w*th r reduction. 

in the cwiurso oi « crv-ir.^   owi from handler»! t torn» of 

production te industriali/«a   to¿u,«í,   tie   :on»traction industry 

• hould Uli:* ddvantée,   whor*   ia¿*titioa oi  similar or analogous 

psoductloti proce&ses exist,   to Introduce   specialisation and 

era« te  th« ¡jasis for the <:v*muàL  .m trod action of nwss product ion 

•»tho**«    a higher concentration oi »peclalJited operations mokas 

it pos s libi« to introduca «íiective «quipiosnt    *tvX gradually replace 

»anual labour by »ore eiticiant machina opa rations» with s vlow 

to briny about improvement in quality and »peed.   Tha mchaiUMtlo* 



•f  fue».!*»?  •»» ••i »*>t  iK.3f»f«i#ly !••   r»¿ t     - t*' W c«tittali¿«d 

imtmii**   •     »••»     -i   Ú»í .•   t*n  «*itr  «.i«*?«L êlwnwi« '*'  c«i*l«ti 

««ten;.....     i.-   VK-  k-i   -    •'   .'   »r-? » .ti*rtlJit»t;or»,  <?vtu   't* 

^pBC.U^M*    *"   i'"i'     >**   '»'»»•!   W>it   «t    **t*      J*:t.      >.í-.*íi«-V'-iV»   If 

«Oïl •*.•    oth** i^Jujti*«* hav»   -¿»m-   tt'üH enoiwoualy  tro*« 

•eivfie* *rwi t«chwolo«ï * m l¡« wM»n> c«»an»  ïvtw -*tUii»i *•» »t*j« 

ol «utg*»tion(   tMts i-Äjoi  ßacto* al   ««e K>wl<" #ctlvUy wnich 

r<pi««n»«   l*ig**  fch.ii« oi iiwslwnt'. h*«   remained st>«<jn*nt, 

nwte or  lfr-.h atMii f«ct#"ì b> th*   ìUCìM*. lo*ic*l devi* lofwem..»  ch*c 

hav« Uk«f>  }^ac«   i>jrin-j  '.h*1 i^st ú<<.a le  «i   t*o.     ir*i<    L~ 

ttofviei« «n urjHèit ne«d io modini»*   uh« fculUltiy ir*3uatry with 

th« ultimate din oí   t«*iucirK,- cerata,   inciraairiy psoflucUvliy *nd 

i itluMli»ii»g «TV-. •roi**"l.'i»'¿   thrí   »Aí.«   oí   mateiUlit«    ïl»»î   Uíuctüe 

oí ir» indasUy *«M» to ue clung*.! ;;©  thai   ii»-tt«*imj daiwanda 

could bt irtvt through u»tt«r ouildirKi   t«< hni,«*i.    Pie ¡«urie» t ion 

and indu* te i« 11**1 wethoöt  *>1   ouU-liny would noi oiuy suppl*n«Mit 

the «xUting capacity bui -ìho or*»r?   up «WIìì/O tot the   us«  oi   naw 

mftt«rl«ls *rri proc«v*«« airi tlrid MW USMIS   ior old »at«ri*Je.     Ti* 

ave h* nie» to br  «dopi« i i»>i th« introduction ol prafabrlcation in 

«  particular countiy v»ould ilcrerrt on   the   j lesrnt sUtvui  ol  thß 

building industry «nel U*: Inf J *e tr acturw «viiUbi«.   * i«g inning 

could how»ver b« mad» with t»w muda inlzat ion oi Uw building 

Mctot toy introducing parti* l weh« ni ¡ta ti un «nú by th«  ue« oi 

•Mil and malum ai*«d iiraxa^ticaUMl cowporanta which could 

b* ««ally handled by renali m«chaalc«l dcvlcat. 



¿'Vtjpii«'   w»    <.;*    ¡ ^   ».   '..mài   »t.*.«.*   ,J!>I«CIIJ(I  in ¡TK». t  oi 

tue   J^velopi i.  i. until-,   i      vi     ...»  j     %••  tj Bh."*    «11   the  d*Ki*ntis# 

on» ctt*.i «ves  t¡#>  us« oí   htmct jral   . t«el   In most oi   the 

industrial  .tu' t JT'I.    IL   I      «iM'oxit*!   to sen Nur« and mo it 

defend   U.r  uvi  .> ¿     ttuct .¡.¿1  ..t «i,   -»Viíií  io«  sunpl«   it«» lid« 

roof,   inspit«  oi   irvi<-l»».ju*t«   »vai :*t 11 ity ut   .«.i ictuiii *t*«l  in 

ties  <èn<i al-o  the   riwht iccttunt.  **s  p* r the d«si?n.     The 

developments in surops «nd J.J.A.  «now us the tinwiìae« «e««» 

tor pre s tre s sed and reinicrced concret« structural sjsmears, mostly 

precest,  in indos tei* i construction.     In these countries«   prtcest 

concret« has  fcttunv popular in spit« of ti-*  f#ct that trier« 4« 

ne scarcity of structural steal,    by using precast concret« 

insteed of e trucidai at««l, » sut>si>*nti*l sevlng in th« quantity 

of eteel to the extent oi nearly eo to 7o per cent he« iason claimed. 

The problems associated with corrosion especially in co« a tel 

area« and consequent high    coat of nv»interwnee can «lao oe overcome, 

A« applicami« to all concret« structure«, precast concrete alao 

he« e higher fire rating compared to structural steel and is 

geeefeliy sow durable under all types of eli a» tic conditions «eel 

in ell situations including thoee whet« materials    of chemically 

eggresslv* nature «re handled. 

Prefabricated construction »*«   its own *dvunt*.jes end 

shortcomings «nd should not the i «for«  b*» applied indiscriminately 

to all situations«    economy versus the  feeslbility oi adopting 

such s system should s* considered osiora adopting prafabrication. 



îha Siili advttntajaa ot i>ref*0ric«t«<l co<ì»t«.uctiOQ tduld wt 

• »«lemIT a* a variety al «nane aaary »tz»4,  t. cil'.ty for nana 

proludi«*»« paaaluillty far ligia «¡taUicy contk<*A, allnlnatlan 

of tha na*d it; 'istalla* «teaifi. for íixiWlo^l  G«T>% achiavn- 

»ont ©£ gond tintati aiM acuno*y# adoption oí itoat ocooanieal 

»action« thna radwcirtg anta rial conaunptlco a od reduction in 

tha planning and eonat ruoti an tina,   îï» h»«v/ capital 

ln«jaatawnt an aqtiifawnt» transportation proton««,  uanallno, 

j «latin« ani availability oí »uitAole aqulprant and apacial 

anillad) Man fat • aie t ion can ba »cata oí the i tetera «ttleh a» y 

dlaoonrnoa tha introduction 01 préfabrication to »<-*» ««tant, 

t.   ICOMQMZC  PKftVKaUIälTBi, kOK M/, fis IrtODUCTlOM 
Of «M/'JfcMUGItfEb *lálh»HT\; *MD CQMfOMDITt. 

/Utalys la ravaal that In countrla« which nava 

anna axparlcaoa with industrial r^inoda oí production and 

aaaaavly of prafabrlcatad soatponants, th« ova nil cost of 

p*a Infer loa tad bulltflnga la lo*»' t»»,i that of      nwntlonal 

bulinino« by ««out 10 to II far cant.    In count ri«» uttara tha 

pranuotl«n at contenant» ia ondartah«o only on a «»»Il acala 

and aa partially «han convsntlonnl eonat tuet loa anthods ara «all 

ora»ai—i ani rationalisa*, «nata ara ganaially hlghar than fer 

traditional bullnlaga.   Tha una of industrial anthod» raaulta 

in far grant« r savinga in Intonar and anta rial raqulrananta and 

oonatrwetloa lian tfcnn in construction osata. Mainly for tha 



r 

-  '» 

lanaon IMI  Liuti i  ut»,   i     .».'<•*«•; *¿»*r.¿l$   linitaU to v^italn *r««fr 

of Ua) Mtlrr production procaaa     ^OM» wconoay U also poaalala 

in tna «*rvic«s »nd ypociil  utiHtia» «y^t«*» which h*tw« onon 

plannad and «ovan  Into  th*.   Ulule ot con«trwction.    Coat studiai 

hownwr show Ui4t thr  r £«s»nt day Kvil of  lnduatrial  production 

In tha building aactor h*a • coo*io>««i4» potanti« 1 foe further 

savirvj«.    Il is  nijUl^   pro**r>l« that. iurthnr tactwilml dawalopsnnt, 

particularly in tha nochanlsatlon nnd «utoaotlaa •• wall an 

consistent application of modem arjanlaatian notamos tiMd in 

lndwatrial production,  will laad to additional auoatanUal 

•mmawiaa. 

•00*0*7 in tha aaraa production of p*«*«bricatad alaaaMta 

can alt« im achiovad toy adopting acononioal dation» and bui 1 din» 

syatao* aal tad to tha location, •onauwloal  usa of Mtitt building 

»* ta rial»,  toy rasoi ting to capital intanai«« a» Otada, an* tu lag 

incmaaad production with latya la^ititiona auitnd tn ptoiaorlos- 

tian and by raking uaa »f tha principia« ot •Undafdiaatiaa, 

nodular coordina tien and typlfioaUon. 

national daaign aothada including adootlaa of now lina 

and ananan con-Id taawlt in aaviny of ecltioal a» ta ria la audi a« 

«taal and oanant aa ala« tha «voids no» af aas taon toy soaotiaa ai 

propar atandarda conalata<tt with aafaty for tha da signad laida and 

atronaaa.    It 1« notiood that structura« ni« itili tonino daslyosd 

asina; conwaational alo* tic nathoi inataad of Usa osa «f alt lamas 

Ioni thaory.   Xt la wary nacoaasry tnst ths intoni ansian 



í   ~ 

OÍ   th*   ,>jii*tj   oí   .»>•»   • tturt .,1" •-.» .. . !     ,„j. ¡.«'   -... ••   'i- 

Utl<¡»n*nt   lo-«'»   t-« r u> i r>   tur   <Jks*'i   *<n  liw    ItM'i     ti..AL   tiin,.in_, 

.<~«3ut   ,.L.ii!.i,!   ri->.'. »• •:. o. »x&y   iti  u.e ••Jeti^n. 

»."he;   i ¿il'Jln.j   IIKÏU.V tiy     «* .'tic i'    i .1 y   in   •*- w :-..¿i'nj   C .«.n W - l «»., 

fMCt   :' r.L. itivf-l;,   'C   >i]    t^r.^ij'   .:.•->,*•;-    ., ,    ,,.:   ir,'   tta   v    ^ í 

i*'a\iC\íon  t«. it- <*< '. ' Vit ]• -s,.      JM_ .. lfxT ^-t«t m   ^ijií*   »íe   i orn.ulit^J 

íur  th«?  Cou^tiucUo.i  industry  *r.  4 *hol**,   *=u;;h   ^r.»   í 1 jet. vi* ti a*** 

«ili  -o. ; i i r. a*   tv   *• «t   Ixii'Uffit  to it* 1.1 loi-» ili<* Lion,  •optri*lly 

Witt    t'.<-j*id   »o  lo:, ;  i.fr«,   nl,.r.t    tot  inven..o- ni   ir» ni int and 

»fk.chtrv.-iy.     TI"...-  -j.--. , ce   oí    íju^u   .»LUíí tior  t it>jr -mimn,   ari 

the dli*c»nti..uity ot -i«:m-.'1   íí#«   ,JI.i.i**pr,   ti*   nost  : i.jnlticint 

f«ctcrt   li.T:lLln..i the   *t^i ic^tloo s>i   ;r>j,u.trlAli«.«4 im«.huJ-   in 

¿••elcping  cuuntíU*.    Th»s«   líetela ejrsrt    n  u- tdvoui.iwl* 

In'ljffnc«   ©f»  the 'Jt-'velepWefit of   lai>wú* ^AVJuctiviwy arvj  <jí   U*- 

C*pècity o'   uuiídiiv,  lmi^t:tu«-,  «.* «a*,   i     w4    :un*tíu< tlors COSH 

•»ff tjpnmr+ily iturt  the   lr»3u»tii*ìl::*tton ot cwn.t* ort leti.     It 

Is  U^'.t*'..-  i,"port.mt ».o  ••:*»£ y.'   * oUm»w»  c.-nduciv*  tc> 4r««i^t«nt 

di  ti* c#«itritilo - inda*t.Ajf  ú>  .•r»mriiy.J 4  < or«.t. it lnci««¿:«   in 

U*  itojuicvMenW l;-<(*»ttd ort  eh*   Indus ti y,   io *ccorJrtnc« with  tr* 

long t»m mei* toi (fe«l¡4»iint of th* fwti^tMl *ce*»©"ty. 

Pl»4 ifjfj  lor.<j  t*u" ©rcínrs   witi.   ttctwii«» U*. .  h««#K  tí»  pwf.«»*i«ii 

1er >?VC1OíáHJ^  r»<« t*r:-»nlv|^*Ä   *ml tiwt  *iv   rfillinj to *•*•  «tfw*tfi 

to ivdua«  th* c«jn»t(aetion  }*ri< 4 m-í u>& cc^u, my .«*.*J  u» 

l«pio*M*ntfc  in utcMAf p*«*! activity ind trw a:« «i MM«« «tiieient 

rwthcrt«. 



«rowr*'  £001   io. 

ot      1*« I'jU'ii»! 

_>rv ' u' ; 1 -j   •   •  -u . »1   t :  "">,    Hof«/ 

nu   tlp*i,r»#".   flcìj'H! .      f:-.i:.*¡>    li   •*!-   e-.»»»*, 

it«-    ¡.i"». ' * f • fviJjcei in ^   tfwttieal 

'•• i^t •      1. . »*   --y ir--l-    CM    th*   »1VHCt< 

it   •>•'     *• •'•'K'«u     h.-1   att    »£*<ut.  do  par 

coot ot  Ut*  kfioúo  cvtjutfwo Ivy ih«  vailo*«  ¿artoatriaa eo* i» 

»jrooyht anclar »tJttdard »park» with anl*aia«l «filetti««,    rrooaat 

»ulfici»nv  r»f»-;-itit¿-; ci w^**lat a>«*i o»-íüír  pr..-j»,<»•» Involved. 

Xt la in thia  lij .t#   ata»*i<*tcíi**tioii «a»**«»   al jnlUrftajeo. 

ine   * Marida idi»** ion *t   ^rèwtitt   tot Inibiti iva   i<y 

itsalf «1U   OP «   wiy difficult   t-j.k *¿   lt   "¿11   *.t tim   pea*4«&« 

t© «pacliy trie   i%jaJ »(.»nti,   iay uat,  haij».t£   *t":.   lot  «««h 

lnduatry as  ire   «  v*ry frji   ¡.viu^tiy u> Indente y  te>t*rvJt»v m %*m 

procace oí   LíA.- srxJ   ..nodacta.     Th<w*jph ii na/ 09% ue  i*4»4*U«  %• 

apocify any particulir 'castíaint on tini  ^HK«U.», « 

con ta» fixod within wMci. *uy indulti y coula u» «re 

A study oí  thr  ¿adwtiia* altaart,  in oxlatana* »m élocl 

that it ir alvantag« ,ua te t JüOW « modula 0f 3 ««ti*a tor wort ja) 

eat gridi.    >ox indaatrUl UiiiaUnga, c.« COíOJRQ aBacla* amy a» 

•t 3 aitiai for lijbt,  utility anal pruina« a indu'tiln.',,  t te 12 

MUM foc «odio* ladojtrlaa and  1J matins   fwr naavy liaftwotraoo. 



l»êfc««Aa«   i«'       i|â«   «.«».•'   <*'»;t      *»   .st.-4 KJtMlit   '     »<    l,   t<«tt«<    ( ,.>i 

Il Jhl   utiitty    »''J   n/M-,   ir    ...    1       ,     •       « p   -   tt<i 4    ir-.ij-.j, 

i«d^l.fl«»    »•  J   I«   t*   42   »t»tfta   Ue '»*•*>   l"l:i^*itlt^».      .kv.^ivliiv 

^^*i   Vf«  (v  ,.    jf   4*,f4„.   ^fr.r Mf a.   
;h*   Hxi-likir»  m«¿   fti *w  w 

,    .  J'M4»'      lt      j     I •     l t>     Hj v   *   t  ,, 

àwk    .   '*»       .,    •••.•*.•   ¡.    ... .        t   ,    ,»1,4 lit ,t,i ,F» tA  oc-mj*»»4.**, 

r««t4*t 1M *it*  ti* S.i>r.k  «t citM niit|   «t»f*; eiwwi  ara 

|UV«|4D!,   '-h*;   httl.-tA My   o*   »t«r.M«r t»«"1  *«   4.'- iwijvn   t»<   lljfct 

i«xt,milf»,     ft     ..w   •*   .-14 i.,-1     .   ..if*,     ir»)   -ÍÍIÍÍ--3    fMVi   *   to    IS   iw#ti«a 

K»*   h"ivy    líi'ía   Ml-   *      ; h»    i   -i ,. t  ,   .   »„i j   t»    v^^feri   ir   p!> |»ii«y 

i«ei***wi^ v    !>.*• »» uf,     l'i t.-»*- wt.'-i»  t,!**,««:,   M* ri4>t  r^.^wtMtl 

«a    In   iN  u«t*    u'    ;i.^l   i'.rJn.'»têV-%-,   t' <    #*v"    N l*h%  C«ttl4   m 

j. v« né*'*!.*.I   a*   i.jm»M»»4. 

««I   «.'MIHI io  i»-   **«•  ir   ui  ii.-iu*t0.     Ha*»«/«-1,   t»yw L>ét»»<i 

cuMl'h^t*• •;:- ,   il »«»j «*     b<^.,'. .t«'<j  UHik  iiok  »,<áp«ri.ti..«   im 

lt'jfct   anatri*»«   M4,   (^  trj  ;»   n»^,,,,, ,  >   •,   %.-.niw>* rwifiw»   irrt4*»'¿il* a 

«O   WiWi   jr».i   **•«•#>   &n.làbtt4rs   u^tw   in,   tu-rmwr   &r>   ¿r(*»f*l   *MJ 

*• *• ••• !•"••••   ««i *!*•! «»ara Atvn aokii«,  i-lant* **j «tas* lia« 

Htmtkmi  ia «Ma it«» t-*a»r> •»«*.»  -wi . «¿tarti«* f. tai «la «lis*. 

lia» can u   •< 11«%««, Uta* in a«,  «¿Uct  e«*****»*» ©I  ila»   l»!Mi»iii 

•MèiéHftj.    ïr**   u*a4r taciuta  ih*t «-«an* ^^ « untine «j» tu» ^a«^« 
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/ IlU. W il I    ¿A       :    ,       x   • '      •        . ». ,     ,  .      « i      .     k    - •     ii.,      • . . ^  o 1        .1 >,1UC 

and the JS.,K live loua , i.t-n. t I •. ..••. >ui t ..»• ej-;y tt M-ir.J«rdlz<» 

th« (rid i a ^i.1 ¿«condUry rom »«.>i*i¿ of th*? i net un. 11«* i -uildiu-j». 

«ivi«   Scitn   li ,rt   to.-? inj   J:    t r* t.-r«--i   *ot    «tier   m»*>in«tioi» 

líkl   V>¡".i'   ••   •   yílt    tí.       !•„•.,:     -u   •     -l-l       „•  i.   I-'      jí    U0...1        ÍIJ'I, 

lott     .r.- t.   .Min  ti.,,s  ., -j   ir,u¡i-tia.-«   ir*,..i.    I).     rrefe« menu*» 

in tarn <•»:.  i»      ^- .J,,I ;,....  !   t ,.    u*-  . ^.JJ#   i%jL  „hlr (   tnv 

r*C0lwn«nci*J   puumeteto   -••tv»-   ..». *>n »ai.^jtf :   «¿ill«!  «rid   f©r  tht 

loading  ronaitlon* whim wiii u--»ically i*>   in  Uir«« or four typas. 

With  thl^   -Liai...r.ix..  tiuo,   it.  wu     .*    <•«'_,   to  j.-.an «*«•'"  co*p©mnt 

as •  pr«ut>ri.<Mt»a mtPi.M   - i th< t   in coficr-te  oi   In  i,te«l,   de pfpjtUny 

apon economy «nd otiu-i coru.trai.ntt. 

In  Jài,K alvi in mo*.t. of  th*. E<ist  ë ¡topean coumrlii, util 

established typlücatlon or,j ,¡u M ti orti,   r U>  a  pivotal   rol«  in th» 

sUndiril¿4tien oi   inJj.M i lai  L lilding     cor pcnt-nls.     vht-j  *or* 

in clog«  Í.&4 JaUjratiou w.u. yu.^  n!.;e.iicit  im-Utat««; «nd 

•dvanc«d technical   institution«.    Th^,*  ur^nliHiotu evolv* 

optl»u* ucnviard  »tu.ci..;.,!  •ï.s.i.jn» which  can e*i«ctiwly s«w 

*c«rc* materials   such -a     ce:n-..-nt o al  <5t*el.     Eííi'ient  structural 

system tor »ach classi**cation ot  indúctil*J.   vejeta*»» c«n b» 

d«v«leped which will  incidi« fcXp, .ri- e»ul/u*oietla«l  ctudy of 

diiUiient „tiaciuxjil   ioim¿.   surh a,   tiusv.  with o^tiMMi ConU^f«. 

tion,  economical   purlin „teel  i*nt« t^«d  0n mlftlfftvji weicht 

c*l*n», open web «nd casteUaw* tmmwm «tc.    K*tion«l end Mf# 



detelyu  w»      i..iU\¿   ..iici'ji..   •„..;„-,     t-, ci.« Ï. i^is*t  o<» M.JJU   ci.   ••••¿fji" 

«nd igieni  lore«*,,  «acondaiy «   tacts -.och  a¿   '«tiyue *r»i orliti« 

itactui» «to.   -ari «l*o » <1ev*lc.pad. I^lo  devaicpn*nt  would  tml+ 

in  tí*.   4:-u.*v¿*. .i-*»tvoí.  w:-   .. u.w .L-i.u.. ìiit':-..^   u. a   i.¡-. •  iúy  ti ut   LUí 

c. A '. ' h t y,* w ;   i  -i •-•. rr l'i i  ¡j ¿xi \iit!jt 

!':<•   "jf ?c   c   j*   tft«.  in<1.-,- tí luí i¿thi mt-, triodi,  <>l.  construction 

*iil depend t.o  i   Ui.^  «vi-i it e- th« possibility ci. dcveipin^ 

•nd «xtvndinQ tepatltiv* prediction and in   eringi a.« *oout ¿n 

-•conawy in tr*  construction Oí.   -HJUCUí^I,.    Typified lion of  ouildiry 

des ion-  fiovid*:   <t r*án.   r,;   ¿M4.i~h tit íjr. iu»*,i. oe^n« oí   repetition 

01 ali  úf« rat i on.   «ai ,,* /lu  t.  «.^r   u» u^ii«-. 3  in desi.jn nnû 

production.    Typiticatiort halp* t© reduce the number of typas 

and «it«» ot  consonant:. i<v»,iui:actu«d in the   factory, penult» 

»traamllninu, cf aasemiuy  oprati on* on the  bull line, »it«  and 

nimplJfi«» *rU  tenure   tl* van«ty oi  the equipment.    It  1« an 

important p*v¿. 4.¡..ait*   fwi  eh«   xndust riall*>ttion of ouildiny,  at 

it   help» to improve »ha ftm^;ti jrv*) quality of   cN» building «nd 

bring» «DOat aconow.y *ná inpiovawert in th« quality of construction. 

*Uh this method,  i'. XL pótela« to ut* th* component« trçm the 

•*•« production cyclu w produce dix ¿«rent typ«» of ^lidiaos, 

provided th« pai tic ul j r ay« ter, fallow», th«   rulas of modular 

coordination. 

«•••HÉMIHi 



t'u> ; i'. Lion 
na. 

ih«.   t..'.th»>.J  ),ji• fiKitiuiticCuiinf.' Will    j..i(u?l' Kivi   ¿Militions 

will   j. f J t _41 j 1 >   • 1'- ; .íIJKí 01   u      ci • i. ; L r. . tlgn i i    inatwiUi.  ot   th« w<li 

pine le   t.h» m-*]•/•• ,,  wl.oiüt-i    th«..,  • •».•.   rtri.;'*:   ui   multi 1» y*" i*d tyie 

and tir   infilivi    Jit if.    -imsf.     :'•  '    •   c-<:e  oí  i;iul 111 «*y<jr 

penalt,  which -ire Knuwn .Xì..   ., »:iiwi.t» pan*-i i,   horizontal  cistiny is 

the best accepted  practic-*. 

Sin jlf   liu'i i.»in« 1     u j' ii <ii- ¿Pterin* J   viàl)  ptnulj   «?re test 

cast in vurtic il   .tfU'-ij  '«ci-'i-JR a-)) thia will  uiüo give  .smooth 

finish on both dictes«    Oponinjr. auch as  dooru m»y not  pi«sont 

•ny serious  problem but window openings  ru...ht reí.ait in some 

unfilled locke ta» 

For a  production unit i.faiiuk«c LUCí ¡I •  w<aiis and  partitions, 

it Will  0"  nere:. i-Miy tu en-iUí'.  t.lat   tir   de- -U<n ji  the  member 1& 

economical on thf ua&is of modern der-ijn theory, to make it 

competitive  it  not cheaper,   than other conventional  types of 

construction«     It will   »lao  be «issemial   to  have au optimum number 

of standardized menJjtsrs ci   th* reputitive   tYP* to tut  pre is brios ted 

to make the unit a viable   proposition.    For   thp unit to Buffer 

no loua in  r*?*l   u-rnw,   th.. JL«   should im «n optimum cjuarttuin or 

production depending on the size of the  fee tory« continuity ef 

dornend« else and weight ot the component»  to be handled end tee 

production method adopted. 



-  ! ;» - 

In   some    ol    tfir   li-.t. t     ¿;tlü,* an   •'.•(.,•. 4f.>.; i» i      L, .,•   .trK'.Uai    C<* puC J. » _/ 

oí   a  preliBiiratm-   r,.j..ri   •   .,.   i .,;•.,,,,.<,   -.;u , i   ..:•,.i partition  - j--¡,-i-t 

va 1.1*6   iron   ?.,<_0C  te  Ï0,000 l-iJ  oí cori?t«ì.      Tn   ..,.,.^   t¡*>   yaid- 

:>tick   toi «v»r-i   ; u X^'TÌCO tioti   pi» at v.u. i •;•.;      roi   ?<",,000   to 

100,000 K"  w'    '.:n<.!.,,to  j-i    yeti,    .-uinly on àvcouni ^t   th-.»   highly 

me cha nia eu   . I'A>.:,^.O    * ;.u ,   : .„.i )._•„•••?? in •;.:.-,•   ,.»K:   ; ¡..    i-.. r.vjc 

prwgrai-ne 0I    construction  ih.., y  h.¿vü,    Joa»;   oi   tl<; ¿aryet ta eue les 

in U:i3R    usitvj   tlow Un* mtthod et  r-ioductlou  r^vt  «ven reached 

»n annual cai^rity ut.  27 c«,OüO i 3 cl ce »ex.«te   per year.Jtf    It is 

felt lot 4 viable unit   in Che di-v»:i0p*ri-¿ cüuntriw,  this capacity 

»ay ba oí thf  orJt-r oi 2
1
.>,öOO  to 3o,000 M"* o-i   conciete  put year. 

Prefabricated walls and  partition:, are  manufactured tooth 

in stationaiy and movinu moulds.    Though the  rauuxacturlng proceda 

may at the initial ita^  c*   in horizontal moulds, a gxadual  switch 

over to vertical casting arid   ..neraeiter to flow line method with 

ataem Jacket arrangements can take place thereby increaaing the 

efficiency«^  tne production, multitola.    Wall and partition panel:: 

lend client v.? :.   ve:,  v^r   •„,.   ~ -^, !<•>-,- in ••;*.• trialiK/.tiun hence thia 

proceas could  be ex]«dited with   jrddual mechanization.    The 

ultimate economy tor euch a   unit wiJl however depend on the extent 

oi machinUatiou ti«*t has  »¡en  introduced in  the manufacture oí 

these componeteti!. 

The components oí  industrial building*   that iall under this 

heading would be column«, gantry üirdera, dit tarent typea of truaeea. 

y Report oi the team of Indian Specialista deputed to 
the  Uiôk. National  ttuildiny» organisation, Oovermaant 
of India fublication, í-íarch 1961 
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puilina,   i.'cs .--iu-.;s  etc. 

In mear,U¿ i   JuiKUn.^   -litr« crQnt« art  provided,   precest 

Vie rende e 1   typ*   ¡L col urn*  will   ^ic^   v ry n^nurùcel e» long «a 

the cran« capacity do«:*, not exceed 40 tonnai and th* spacing of 

columns   i fi within  li   'teurgo.    oO> n!  precast cclumns either as 

parts oi  portai  oc oí  noo-port*í   typv Mill UP an economical solution 

in culidanys. wnU -  •,;    ..>t    .. -. ;     ...   „ *.•. \ ¿.il-.'* tor cranes. 

txecft; t   ¡.»ii.^titíSjo;:   tuu";,   p...¿Lic j*«tív   lattice Structure*, 

heve been successfully used í0r th« construction oí aircraft 

hangers,   large span industrial sh^cU and crane gilders.    Skillfully 

and economical i y de^ijnerì  ¿«ittlo';    trussaa    of apatia upto 42 

have been commonly uaed íor ¿nduotrial buildings in many of 

last-European countries.    The quantity of material used in auch 

trutta« la claimed to be very amali aa a trusa of 32 m tras span 

only consumée 0.023 M* of concrets and 4.42 Kg. of «teal par M* 

of covered area, for trusses spaced at 6 «e tre a apart.*/ 

In lattice structures, the botto» horlsontal suatosr and 

soma of the web «amberà are subject to tensile forces.    Thouffc 

these could be designed as rein torced concrete members with mild 

steel reinforcement,  it will be economical to pies trees or psmfc- 

tenslon the tension members of lattice structures especially in 

spans greater than 12 me tret, the choice of près tress in? dependió« 

y    Proceedings of the Nations 1 Symposium on Planning, 
design and construction of Industriel complexes 
held st Tlruchirapalll, India.   Paper by fcr.K.V. 
Swemlnathan and Mr.C. Jtnj Kumar on 'OesIan 
Consideration and construction aspects of pieces* 
prestressed concrete roof trusses' 



apon    the  local coirtilion»,     »-i wUii'j i oni'j;  can be convenitemi, 

caixled out   in largii*:,  ...ut  ein     ,Viij  i«.,uìio twntp«»Lllgii 

of    tlví   tí^s    In  oll«  ^u-..(   ,,ji^..i^   ...  ..*.i.*.:ait   .-ni  «¡x^n&lvt* 

It my r>rov*   advantageous to poat-tanalon thf» uutu*» mei;**, r 

and   tonnina te  »un» oí   e»»*. wiu¡    ln t :.     enJ   t«. 03ion -Ií.VJOH »t.     Míí 

poefe-terinlonlnij oí yl.j   ti*  tension diagorwi.-; wilJ   lo^uUe 

incuoi-rus   wi.ír.f. ui<-   tu.ik.ii>   »X| . n.i ;•*,   i> -Cí.A t-rt-tensloned 

memTifia  cou M  uc   ur;u.3   ii»i.i.«.icl, 

in p*.T«6t "oftotx-jctiori,   weight ol   th* «¡amber will ût 

«n  iMportmt   fee tur to consider,     ôy adopt l inj precast lattice 

trusaes,  the   «wight to tx. i^nllfi-j can i*   twiuc*<i by 2i to UU 

Fot  lona sparw«,   this «M^CI will  u-oina ü  v> r> major cotwiden.tion 

Uecauae ot   tin- J imitation« un the .availability oí suitable hoiatiny 

•qulpntnt.     Furthet «conony c»n t« ,tchiuved  it  M.jmnts or ^nrls 

oi   lattice  system an» manufactured in n  la-tory arri tra ne ported 

to »It« tor  la miration and erection. 

in addition to the abov •,  there er« «    untar of  varieties 

of footing syatemg that can be developed in prefabricated 

construction,  and which H**, ^W*. Vc-ry economical whan comparad 

to tht convention«]  roofing design,    ih« bo;i -chapad girder i.. 

• •»*» popular type ot roofing unit u*ed in prefabricated industrial 

construction.    The <jird«r may be cast as a oliale piece,   pre- 

toteHontd at  the casting yard and transported and «saetea without 

•»ir aaseafcly work or any other type oi sit« wotk.    «eing of 

Hotter slop», a langer overlap length in the roofing sheets 

«my so provided to preveut ni« water leaking through the roof. 

mmmMmm- • {-A ä^.^M^^.^.^,,....,,,. 
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iitch»;:   rooi   Lru^^'o  :;iir;ilor  to tink  truss die eleo 

manutactared «*.•;>  ¿.recast  utiiu,   LUI WìUì a stu*ll«r numuer of 

diagonal me m Lie is.    These  are c*»t in  two or  three separate 

piece« as  rcîintoicei concrete memtert,  and aeaemuled at sits 

toboii the  complete trui»i».    The joining oí   thv pieces may to« 

done uy interlocking of  the protiudiroj  reinforcement« welding 

of steel enujeddtJ <*t the   ends  or pieieraoly by pu£t~ tensioning 

of the top chord which will also help against buckling oi the 

members dutirvj election. 

Other economical   rooting sy&tam, relate to pitched portel 

frame-sinylt:   hinged,  two  hinged or three hinged, North light 

roofing system and folded  plate roof,     ft-recast concrete  toldad 

pietas have  considerable  scope  in the  span range of  10 to X) 

metres. 

Precast concrete   purlins in the   toon of angle« «squirt 

considerably   less material» than purlins with 'I',   *T' or vis ra ertesi 

sections in view ot the bi-axial »ture of the bending momenta. 

The»« are analysed as simple loldeu plate structural element. 

Such purlins have »en usad widely in s nutaber of pro J ecu, 

A noval application of precast latti« structura it 

also, as girders for carrying overhead travelling crane tracks. 

It is observe* that the deflections of concrete gantry gliders ara 

also generally less than that in s cormsponding structural »tesi 

gantry girder.    Precast concrete rio slaoü have dico bean usti ss 

walkway pletiorm by the side of gentry girders which havs presa* 

very economical. 
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*.<   in   Lî-ie  .:*»-.    o.    ..raí   »-r<?- in ùrica t ion Ln.t vmmlacturing 

wall  panels and   partition:,   th s  unit .-.houlrl .. I-o  'v., ve a continuous 

Jemand ior preiöbiicated pioüucta te make   it «m economically 

viable proposition.    Th« « ta nde rollati on oí   the basic púlamete rs 

oí  industriel structure» like heights 01 ¿olumní.,  upen, width 

of bay,  erari« load» etc. will lead to ecoaomica)   solution». 

Standardization and modular coordination will ¿IKO help in 

cost reduction and gradual «witching over tocpen system of 

production. 

Most oí  these components could 'am either cast in noriaontal 

stationary mould« at the iactory or in til ting horizontal moulds 

«t th« placa o£  hoisting.    In the lattei case considerable 

economy could r»muit du« to saving in handling and transport. 

Spiralling coat of staging and shuttering of in-situ 

construction la on« of the tac or» for abnorm 1 rise in the 

co«t of roof and floor slabs,    flacaus« of this and from considera, 

tions oí oth«i *dvantag«t, oí <* p¿«ca«t S1«D like *i£icient 

structural forni,  battar quality of workmanship due to adopting 

systematic production techniques, and saving« in building «at«rials 

du« to «conoBical ««étions, conventional cast in-situ reinforced 

concrete slab construction is slowly giving way to slabs 

with precast elements. 

Roof and Uoor components any conpris« aitaar «Ism» at« 

•f «amitor width such as hollow cosa stob« and ohaaml ualts 

•r la tas fee« of roam «ls«d lasa« aaaal« which ar« octan s#lad. 

MMtaMHÉ 
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lit« conM. ruction wich,  re Ini r.ic*c' t*  Kit at  pretti 

concret« batten* and hoH^M »-lock  In-lHiiitg  is alao wldaly 

usad in lnduntri«!   ouilJi ,.^,.     ... i.«, *.     i»«  Jé presUessod 

concret« tor loriycr b^ne *n.l ato  orodticrd in «  long  lin* 

pre tansionit»g   beri u*;l»;y  fu•tuetri*li•,J   Lerhnlquw»«.     i'teatreaalng 

«nable* «ailier handlln; oí  the moulded *»ln.*?nt (.»licita other 

advantaves auch «*»•  it:«nei   u* ¡'-et Km a.-ki  J i i * i.« vi.  no cracking, 

licet re*- th*rnwi iiurthoü oí   ¿'icstraasing  In whK 1.  thr- a teal  is 

elongated by  Uw*rmnl ex¡>Miaion dv» to application of a low 

voltage and high %mperwge »«lectric cui mut,   is  conmonly used in 

t««t European count cl? s. 

Hollow cgi«  slab,  can Im  caat in hoiJ.zoiit.al moulds with 

retractable au*«» c^xr-, u*    y extiuflj-ot? i uce  s,    ih^u« ara 

extensively ur.ed in all  lh'   inauirttlil lieti countries*.    Irecaut 

chirVMil unitr,  ui riUjpj    Übe with ropM'<i«*sl»i   tlanj, ot widths 

varying tro"«  >•-> cir.s to i5o eme *nd mlm.nn.un i-hlcknesa of 1,5 cna 

to 3 eme and  longitudinal   ribs  o    miuiirun. 4 cms    liickno-s» ara 

found to be v»-ry economical due  to reduction in tnu consumption 

of Steal and fonerete uivJ lower   jjeii- wvijht.     la Uit system 

oi concrete Jettons wi'r. ^ullow  vlocV.  infilling,  : toying and 

a hut baring are completely eliminata!,   th<j construction tima 

la also very much i-rduccd -in i predion CíO be  carried out 

with the minimum of ejulpmont. 

The  initial laujur  intensive method oi horizontal 

casting in utatlorwiry mould am be graduali y «witched oves to 



') - 

oipltdl    LuLff».'iv.   n*? t'^'a     thí" ~'\    Ltr.r'-i   i.;      '.h.    productivity 

and brin«jln«j  down th»   cv 12I.. <^»c  oí   ¡»r^Jue. _„ J¡I.    Fi«nt--* 

nt*aai«CL*iA.j. i..  tm*«>e   ¡,¡.guuc.u< t»noui.a «*i.¡»v inive   4 ffttiLrurr .latvjHi 

turnover  •~i*   ?'t'*fO   "o 3' .. c ^ ' • "'*  c*   '-on^reu-  wlt¡  -1    - ,.nU nuous 

flamand   toi  à  iony  ptMiod,   to euauit   th«-  ut^it.   t.o ini xodure 

modernisation tor e conati'"al and  e • Tic J ft ¡it worein;,, 

ottor cop »t QTH'nt*; 

Otlvr coinjont-nt'.   n»¿y include prec*e-t   toundation units, 

fttaiic*s*;e ,   '/enti 1J vi oii  MJwíts,    leiuee  chutas,   toil«to,   o«*th- 

reone *rjd kitchen  units  :-» ud  .u'i.   i xK<.-   ttfims,     aitiji»- moulds art 

Ufcinlly   utilised  tot  ct.ìi.tir.j .'i..,   '.'wl v.;. at: Le   s lernen tut    While 

staircases are vertically casi,   t-íio toii^u,   rÄth-roun arvi kitch«n 

unite  at« pre-Lubricataci a:  uox  units,  complete with sanitary, 

water supply and ulcctrtcal tittinya,  ICöYIVJ  ouly ti"* connection 

to the  main service.'.-   to kKt mad«  et   jite. 

Standardization cl  these   itei»t and dosiyn of  such element« 

as box  unit?  hav*1  itvu'e t h** cor orvnt«?  v^ry RCC mica"., when compared 

to conventional rout hod ot  conat r action •    Further economy will 

accrue «a and when open system oí  production   is resorted  to and 

the components sold aa catalog ut-   ite»«, 

B. Main requirements tv the location oi factories 
yrodjciitrj J¿pe¿gi<fi,g.^<-gdii etemente , «,_^  

The assembly ot buildinye  iron, lac tory roride component« 

la the rooet e 1 feet i ve method lor industrialization oi construction. 

«MwelÈiiÈìikdilÉeeiiia^^ 



It divi i«"      '•••*   ¡ucOi-ï   o'    .i-n', •„Luction  into two  phe*es  •  the 

product :.-r  oí   camion, no,   J i   íJ>   o.tt    *nj  thwtr aesembly ©n 

the '.it-. -•< »-.>t. ion* :; J «¿«» : I . . . ' I r'-cl ir oír- sit« to tartory 

«re mear" iet JUv '.uulocte-i te t!m >]plic%ti©n cf indußtri*li*e>d 

method?, whici   ü« <- • .J   »t-rlre-   >;,  high  '«tour productivity. 

Irj ;v.Kii.t¿ .n,   íWOCJU-.. .. • ..r.   i-:,   r.j  !•  vi*»i    uit ! a« -mu-i  toy weather 

corrüw ,..- •. - -• i- . (^...ii-.j     ^nditione similar 

tO   UlOí- *     ,l-   <; '    i''        -   •'   <'     -•''-     -*    <• •        . -»M~lv, .       «Lib   ¿tl*0 

reduces   tui'.iA-'        f   i   !c¡i.   ani éssiits   in   thr  creation of 

permanent workin ,   ¿troupe.      lt.*  l*vel.   oí.   »Mil <*nd juallfieetiont 

required oí  tn»* worker»   ..    ¡er^id I i¿  .tow •   tu-.n what Is  resulted 

for the  :,ai;i-  cpt-r>itica\.  on     Ate»     Hov/ïz-ïr,   u-'i'jt« this Method 

of ni*nui3CLurt.   ¿.p permanent iictories  i*   .eci-.i'-à upon«   curtain 

condition    n<*c-ri  if   fulfilled,  th«» must  Important «-»Hvj capital 

invetftnient  in buildings *»r>i plsnt,  eri.,ur1mj    ont i nain«; Mie  for 

the products and atand*rising tí>e  tpj ú'RR^nts  tor the Uilldinga* 

It «ill   the retore ue adviaaole to consider whether it Me y taa MOS* 

convenient and economical   to us«:   site  préfabrication which «ay 

•till inprove  productivity ' ontüetáiulv. 

Another  proolem in the ie ."»icpment ol  industrialised] 

building Is th« determination of  the optiwur. capacity ei • faCtocy 

to producen Duildinc, coupon* m.o.    While en lnjR«t« in production 

capacity will reduce both the initial arvi production unit co*tè» 

it usually 'jives rise  to an increased ¿re* of operation« UMcvtoy 

incceaeing the cast of transporting com ponen ta to various sits)«. 

1 



»i. ile.-  cv*iiai-l< iti!  #y.-«n.*icn   ...   •*        .-.i,   t.  .    i* t  #í'«'.'«   ut  t'*' 

r.  ^ l.   >*   t-'iV»*'''   JiUv   .'..fount.      '•<  *!' *t> |f   • •   ^tr .   t j c > 

r^ulirwr M.;,    * r *    • ..ri<-;*»r>ti-jt*--í.    ' <•  •'' t    ; i'-   ' 'Hi •     . 1 •'.•*.-     «• ' ' )     • 

1us,,i)ie'   tl»r.n   in  ti-'-   '"     "   oí    *** .i    ;     wfi..'i-      • • ». \.í-.I' i. le--,   -.i-i. ' v.. i, 

I ~    <J «.'[.•' i M» 1    o'/<   ifl- ' ».-    i . 

in   -lev*' to^-lng   counti í*.i ,   «*i   Uv.     •'U l i, 1     C .»«•  ó' 

ln^u ulaltzattun,   it m*j   »je  *-iviut i/ouu   to  h-»v»    t« iupt»i<*iy  |; 1 * 'i+_¿, 

í^r pi.ííf'-»|.'lic-»t'*ii   üuil Ji'j     r'.>w-ui'i*- .'t .     .->'. i ; 1 t--h* •; al   .i   nt-ü. 

U*   coObtluction     it*.     Thv...«*   : . »ct-„-/.l»<i.   «*-y    >t  Ui.,1.   t.i,  <-u..v\.*   - 

a  Vii»  ¿tSoitmcnt oí   ^rurtuctb   %#hii'>> <:iv>ld   )*t<  »   '*  ¡/uniti 

towf) to thwoe   it^nu»  which  JI«   iw»ft*ulr   to •« < lk»ru^ti<>n.     Nfw 

^itrttìorlcatiofi  ptíuta,   '«n o1   <-*  t<" » ^í»í,   luti«»,   sM>ui  v 

\ty-<\t.m<ì   *i't     !u"   ì-v.,à£,i   \.t,   i A   '     >m   , i-       ¡'L   -¿ivi   »ji.use   lenii crnW»' 

UL   «Ct i Vit it* -4.        It    «lui*     Uli'    I Ut-''-"'J,    <V*Ml   fm¡t¡     f-M,-|».jlr\i¿    .'.it* 

fiant«  can evint^lly  <i«»velop   Loto 1-ug»  »ntnllf"]  UVI'J.íHí 

caf.^i'1**  c#i   í Ji.pl/In.j  .-^WCíAI i¿f-,i jiijUkTttt   tu  i-vii'Hni  ¿ iur- 

ave* 4 wide afa. 

¡fut <i   f*jiorwi   plunnlny  Iru^ivu^j   udiuaion e«   ( iï'-*»t 

elafwnU  on «  J«*tv  HC«ì1H,   «<     y it»r*iWe ^tuw|t   ,-;«ifc-.idrritv» al) 

aspects L.i.  cy..t*:   rfk. - ' í  >.»;   .k   Inulp,     '.> K    iMquii« ' <tii. cl   î»«~ 

i«k>rlo*MML rancune nt»   for   io.iu.--.tr.Ui  tAiil-iirïjs  ir   noi **-   courent rat id 

,»s   in U^   C«ti"   wf   ho-j^Anj   inviasti^  arri c*i   W»  «siri 14*  bav« 4 

diffuMd d«mBi*ü pstU;ia.    Ih« d^nund btirvj aiti ut*J w í 4 lurje 

iiiÉbUlÉiááldÉÍÉÍÍttUU¿ílÉ»^MSMÉHiaaiÉ^^ 



area,   ti.»    V i..' :i;: i. , . i.   .ii'-i. . . livui Ì   ¿*     -• ' *i i. .  •• .1  on   •.!   ie«il«tic 

L*3iß.        Í!     WZ   I  :.  -.»-. . •- ,    t   • 'lU, 1   l'i.,    •'.'il,TU;      (.-* »JÍT* t«S !!•> 

Ilk«   COSt   V^law.    1 A'ltlwl''   «    .^'..-i    .KM.*    i;   ani    lit ••i.iatfc   (.'«pacitioa 

while   planning  i.«-iiuln   tu« i/. ,  ,. ¿ar.u»   .v »  .. ¡mnin.jr   .¿ve ml)   Cost» 

It  i-   ¿:¡ AT-•: a»". »    1-    ' j%  »:•    iiy.i,  t.Ji   ,<ort*tian 

distance   It.   2w'v  t     3(..    i    .     MI-í «.-.»•'    t«. •'. .••... t    r-v.   ioOO Kma. 

ha»   taken  piar".     : i..- r.xiu'ii vlcpt.   :-t   i,;i,j;(,utJ  memUwr»   is 

also clalrred   tu u*  4L  ic,..   .» ¡i   ch« MaKiriu.-!   i  rK,U> Ì2 «wtroa.     1« 

gVHOp««    ttìwewi,    the   tIJr;Si"jtt   diòtanc»'.'    'Uv   i.Jt   JO   «jreat   «fid   11» 

dimension*;   oi   th*   wra-rs  -*r^  *lr;j  nvjch  ..irai'"i.-'    In cunaade ratio* 

Of the  local   woikiixj cot* IJLKUMS  in <J*vci.cpi.._    v^ntilts and tha 

Magnitude  of   inditi.I*«   ¿...».lidi.»; activity,   «rt optltru*  U»#tl of 

10 to Ü0 Km»,   for the  sup, i,  o i  component»   i ¿oro the   rectory to tJ» 

construction site is conivi" rea w fca   < workiule   ixtangeaont fro» 

the point of   view ot  traiti'   •,.i,,,t',   tt.i,itH,it  iJotti«nackc and 

other relevant í.if.tví'. 

A euitaile   piciuCt    or.    -• i     is   »fie   t>     ic   r*;..tuiram«at   toff 

pfVCaatlng whicn «il..  pii.-.r::-ijy d*À*»nd  upon tr»«   Je   1 red output« 

For a given  , ¿oj«ot,   ci»<.    . «vota  iutimacinj the choice oi 

locating the  production .<••:* up con o« exanun«d out of two 

litica oithor on-site or oif-äit« production.    On» a it« 

cannot have  the  facilities oi   a well «¿.tacdiähud pe risanai» t 

factory.    The-   fae ilit¿(_L.   Jri »u^h .»  ea-;r   'v*vr  to demand    on  tía 

alz« oi  the   itu;u-t and  trie nvw.Juer  ^i  yi,il¡; tU   ¡reduction notl 

!• required  to cater to tí« piojact«    It R»J  rat an opon y a ci 

"y i'OKK ,   L ir* lübiicataJ concret- tot Iridasti ¿a] and 



Ol   *  *««i-| «Airartei '   tjjA   »t   *«*-«*£  with  r<ari.U;lj  *•• t *iiaaé 

facilitata  ter  ¡. i%rìw t J..• i       ,r.    <~*- ',<</*<   hai« ,  »n o*   -»it« 

&at~»f  i.»   i,iU   •  •*   *a Í* *  ,  ...... uà n-,    -,i . . . i. á   '-/it<;   hi¿í>   L 

within  •» -  »• on^l'"t   di j» '•'•.•   i'wii   '-*.     ,iv">:i  pioj»t. t   *it*#   tha 

Chol''1'    '»îwt;»!     \.f   < va 11 i    .«    r*   <n»rwii|    ti"     o»'<   liti    : ho     ;* t-up 

ta  e*   ritwl,   <-ìU! li: --j  * t    •   ».    ,    ,•?   <..c   t-'    . -v*. ^'-« i  «nofi^  oti*r 

tactor.-   -;>i   *-h*   •'  *t   wi    '• • <•-   •«•<•   .'-L-y^.'   ¿v*l">     tr#  cjet.  ci 

tíi-vsj^'t^t ion »;i  *-'~  •\«"«nt':   ti.*.  '..;..  E* e-'-.tant   L*«-t©ry. 

Cthef  l.nriy»iKin-i  ¡«e..»-* -"»..  **}  'MiìnJ utt o! putput    «ni tha 

tfan«porvat ion ta-.Uit..i#*   *v»iJ.r,ir   t koñ rit« pwiimnant  Caetciy 

to ih* preja-t    Iva. 

A  t..'«ii*¿-'*'íf »at-uf   'l  --i'-    i'*^aii#s.   /'ity linitaá capital 

lr»\*»t*>'   it.   Lai  witl:   mi*:«-!  «ut- tut   >     i   Jt^ï  ^   *^.t attention 

in production.    tptr>.|<i4.i  pi^caktnvj la  llm a*fri4«*»t ai  it«  fox« 

«hick is Met«  oit»r. »altu^l« lu ccwntri»« h«vi«" w«na   ¿ad Jxy 

eli** ta.     Iha   tariiiuie.'v  *n;J da„i»a    t «un h« irisation in a«ch 

ptoéVattion c«',tr*a  will   havvt* lü-jaJy  J* »nd  a^on  tha 

waaéa ©f  tlw piojact* t¡»y air  ¿,«¿14«*,«J tt> ^ut,      hi«  tawpotary 

• it«  tac tory concept whiefc Could also i* rorr« ivmê »e a molila 

factory,  chiltirnj tr^o» *>:•*•  pic ja.     s,tt>  M   <n,tb*r r*,.>,   hevavat, 

«flat a4v4»*tfj0« th*t it *o**lcl «r   i»A* tim ejft.*»rifetait ci swkCh 

prafauriCAtad ct»'i truttion t-> tne nwny &:t*all«r c»nut's *nd tamo te 

• *a*a.    Hill «Ul al»w h#ip in tha dlap»i*»l ai iAdwatii*t to 



the nini   <:".-»•   t     *   >l I >      >   t l ,n « (   •    .   •.-   t.   «>»• rltiii, 

AtHuporiry  prv ..ti\, &*•».-u»;  it  -it.«-   ir,  likely  to o» «rcmoMlcal 

if   th«     K'inri!    i--    *' It .>..< , .. ^    •». ,      „   ,       ..,i    . ^j.i   *.••:•.•.•   poi   ¿Ml. 

• <»>...« iti,l    U*'   -HiV    ,     • OiJu    ! i     ».      »    j   fit  «aTK-'tlt     f«Klüiy 

wlP  t"  »it i'l .    * .1 '•< ti í.- i i  < '.  -1-  I »   •'•!•   IUU'UIUJ  •Cf.iuvinj 

le  !«••:• *sd   out rut.    o. •.,-11 *••   t.'.li.liK'.   oi   j i*¡<>ration,   casting, 

-orcpariloti,   c^riij «¡vi ii*n¡litvi ¿i*« » r->¡ cy«¡l .«til »* i«-Manta proii*'««! 

In this wjj   „tu  '•»• ••ir'i-t.,     «itr>u> : Oí  J   k/« alt»r casting, 

Xl*' capital   inwí..t-r»-r»u ¿i¡ ü r ¡i   i  u«.tuiy ein whly b» «corto*-, ¿cal 

if  the  ínrtc:y   i>-      *¡    ur»d    t«n»iid   le.«    »   iorvi  tiir<-   to  CSM«  «lid 

is loCrttwd within    n •_. oí; .i^iu.»I  íiií-.típ«»'   fr..m U.»- at««» oi auch 

construction art t vit y.    In nonn.il  r»:?;.,   ch-   «now «conoalcal 

disurie«   i»   t^í.'.it to ix-.  :K• •    in H*«.e   a wt  Ut K.i*ü. 

An   i ;> J1   liX'tlloi    lut  «   i i*.'iu!'ít'  »ll¿n   rl-*«t will   IM «s 

clos* to th*  J ..j i "*.;iW. -  >*•    po6»lbl<"   «-il will   v\n   Into 

Colder iticu   Ui» «Vi l-«i 11 It,   ol   riyi.!    .t*i   lulJ   1 talliti«*   tur 

receipt   if  t<%* HBUTíJ!     *JUIL."   i  i«»^i  .««11*   dt«*,*nc* and «4a>.|iMt« 

«jitenUtl«« oi.  wv.n   ,aci pow^i.      i*xv i  «v^lluiility of ekill«d 

«nd on.',>.J l i«<3  li.wur ici  ». h«    U'.ctoiy  v.i 11  Jí-,W *.•;• .in iduci  factor 

jovoininj  tin.   location -i   Lì»'   ¡lUni. 

C. Calculation tr*ory oi t-netyy, watvr «ml otiwr 
re.|ttiit^'>  ri*K*-ifA iUr».hf  production «f 
prvl<iur IrnVf.)  i:ii i.cnCa. 

In   ¡o*** of th»»  drvmiopin>. rouiKii» /,  tn».* «wn hoar t#4t*i 

in trßpMci  ci   tvuiirHnos cyi»¿;tiuct«3 t>y t L «4 iti on* 1 «attirai Is 

Á 



..J 

et»Uta to b» «W)ut ìrj mn  hours r** »>* ©*•  covered area.    A  ratio 

of  1¡> min too'irs p*r M* miyht •• concidorod .ir achisvsmsnt in 

the»'; countri«&. itoMvci,   in countries wh«n Rociwnizsd souliwsnt 

is  iiriüü'Jj   ^,GJ toi i>.t-t j.¿- •: '.r^ U¿ht prvf .jbr ioation  in 
2 

traditional   L-ttiidir^s,  the   tinaie «tay uè  li ran hour» per M 

or **an las«,    »or compieUil*  industrialized sulhode,  th*  ratio 

«ili M ot  tr*- ori*» oi lo »an i»arii pur M    which will «ven 90 

down fco 7 mn hours par K¿  In sc*« oí ths hljhly dsvslopsd 

countries. ** 

Sroctlen ti#* tor «» l*i<j* panel  1» aoout IS to 20 minutai*. 

TIM shortest tin« tur cor* traction in when oex unit« aro used. 

It 1« ciaiSMsd that a block oí apartment romp rising bO flats 

using laro»  panel tucnnl^us» ha« ¡aeen completed in a poriod of 

1 sonths while  conventional Mthod» would haw taken ovar 

9 to 12 •oatHa.iV 

* reiniorosd concrete  tactory in \i*m, nenufacturin% 

pfsoast osas«,  traesse, tloor ind ceilinu «la-M» staircase* and 

landing* of which 50 per cont an praetreaaod, produos« 2S#OO0 M 
of ©«ocroto por sooth.    In the yiova*«,  the iactory consimsa 

tOO to SSO thousand unit« oi electricity,  J,000 to 4«200 tons ol 

•toso and aoOO to JOOO tona of uetsr per isonth.e/ 

As oysinst ths a^ovc« thv «* rag* consumption of power 

end u»tor «t on« of ths p as f Plication plant in India is of  ths 

order of 37,5 K.M.H. end •).* K.L. por M3 of concrete reapectlvely. 

J/ ho port of ths tossi oi Indian socialist* deputed 
to ths U.S.».*. nati «ml maiding« organisation, 
Coessnsairt of India pufcliestlon, March im. 

^.^¿j^.^^^^*  ,.^    ..        ... .•:....^A„_^_ ,   .„,   ,.t    _ ,„. •,.•.»••.„....  ^.J^^,^tmLaiSM&yAd^A^ia^^, 
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This factory   i-: compia ti veli *•   1*">UL  inc*n.< ive or«   ind u*os 

it tor çj«ntM il  light inj and  tunning wi weldir>y e«t«, conce««« 

-rixet-.  v:..-^     -,      •: •-  •-•      •    h •** rt,,d vh* 

mechanised  .v^iKsno; .     ^" '-   '•   JUlUed   Ur   t,.» ivt* betcüicw 

and  toi   cui ifVj   oí   :&tici*;U-   c&.^itvnLx,   io  /xjiiutü   JU  l.C«aiH 

generation,   i or drinkm¿ utvì in   •_»»*- cuítete   laboratory. 

1T        •• ..    >-IV-J--
W,
I   •   e*  i ..£.•>.u..iC*fSi> KUÄA'» 

A.    organizational   principies oí  mais ^f^*}?*    ^^ 
of   pre ¿adrice t*id cleraent« at  speciali««* f«ctori«>«. 

in pld.-inlnw * :ww production »et-up.   th« requirememt of 

•pece and  melliti.« »re  M* two caenti-1  f-acur«» to M 

Considered.     The amount ot   ¡r«<:i  tor the production, storto* «•* 

for tha instai étions d*i*nd u;.on th* d«*i«J  **te of out-pi*. 

besides the  variety aud tre- si¿eo ot the exponents thtt •«• 

required to be produced,    ¿pao,   tot production is daUrwlnod 

on tho type and nuPúwK o* iwaio*.    rfhiie noiizunual «oui©* 

UKe up larger areas, vertical  i*tt«-ry »nowMs  r»od only less 

«mount ot floor »pac*.    Providing adeguate working speco around 

the mould« i» also essentiel.    The *roa of caatin-j «h«d la 

usually worked oat uased on th* a:^ove  nquirvmenta«    Xh« height 

of the casting r.h»u is determined on the ©*».i« that It 1« po>«itole 

to lift and rnove one pr^casv. component over «nothar.   Vsrtiflil 

say to« a deciding criteria in thi« reyard.    Arranging vtvtletl 

-'-^-^- •-•• • —--^'--- - - 

1 *     *»>*>^^-^^,»^^^ J 



U«tl*iy  moulcJt-    in  i ••'.•..'      ñwi   ri.-'y'   '. >¿i   L;i i j«    ïf .<•*.   to.!»;.     »VJ-.U*. Lona! 

upare   fon  [.r»*p>ïi"s< luns   »uch   ir   wklmj  rcimoi'.*•. rwnt Cï/: , 

f. !• 'illirjj     .f..*   ', •  l"!:il>       .;•   oi     V • i .      -     wi i'  '*    -jnwt^    i.«   <it.'.y   tO   Ut: 

kept   tn   vi'-...».      T"-•   ••*.• '.|>.-    . ¡v •',   '•   i»-;..,   t..   ,c   ••-¿ti"*-' with  z 

trivellili ovil,   id <"I?UJ*<  ^;.    • itt.t   I-   ... »¡"Cit.y <>»   wiy   a;»:' 

al tt: iIMI. lv  -i t r"in.iene"t. 

ofice   tot ;uci.   .»•'   /tau      >,n.J."   4».¿-t''l   n¡_,¡i t f.-.   ',t '    . 1 

the daily output and  tr«   Jfciujrid.    /• utai^jf   . ^.vn •;   l^x. cu.npon«nti» 

ol «*tle«&t  Unre i#»iv\..»  , rcxluctU.;n  is u^Jdlly   ¡.«rovi-Jed in the 

productif» contre»   uf  :>ueh   Louaitivii.  «tv-tr-   .. »... t auricJtion   ir; quit;».? 

popular.     Xn ñ*>vt iopin.¡ count! i -.-:-. wh'vo  hin   i*mand n».*y not  lue  t-.:" 

high,   ti*; at'iciíiji*  S^T   ha:;   i.u c-itnr to a   lui   -;r  .juantuir oí. 

production.     Hm t'tdtlit tonal   .•-toia".^ tfACc   if;   to e¡ aulire  [ossiblft 

liv*ctuition»  in cien**tid &nC dfrJtiyt at m iCi.ion  t.itf.s.    Ti«  stoiar;« 

yard MI y lia alienad  *»ith tl« c*etin<j »h*M  in  *uah a manr*»*  as  tu 

foc« an ot«n*alr axt*naion thureot «nawllnv   -:t\>; ow-'Jhaad cwnet- 

to trawl out. on j»atria«   into tl* }*»d.    Th*  stowye yard can 

ba otherwise  prgvidad with a tuvfllinj  portal   crane.    rh«t yard 

should L« an laid that thr  transporting  vehicle;, can t* 

aíflclamtly uerved  uy tht  ov. ct*oi<.i .rane. 

Space  tui  'acilitics dtapend upon t¡>o  type and SíM ot  tlw 

ancillary i ¡duties- ro^ji i«. 1 t»,   tl î production net-up.    'lueurn 

any constitute e torace oi   raw r « Cariala sudi as ctir^nt» cuora« 

and tine ayy regatas and raluiucclng steal,   concret« batching plant« 

macha alca 1 wwâ*»bop,  boiler and compc««i»or hour <*, lauoratory 



and ni fice,     in.    ch'ili:¿vu.   ^.^clu.ij   ¡'iint  shoaM ce   located 

lot A minimum distane« 01. con', tv*,   transmita t ion.    Cement, 

iine a. jiQ>./it.e ,   ani cx>-.u..     r.. jte..,..ite-.. WìJ.J   un stored close  to 

the tntchin¡j pi   nt.    ¿lit- ...i/c.  v»¿.   tr*   ¿^ tchrrn,  ¡lane will (Mpend 

upon the  turnevï'. oí conciate   required  pei  hoar.    The  capacity 

oí  cement ani a.j.jreyate siüu».¿e  should however depend upon 

the need tot a  longvt ¿tretet: or »»riod ¿ay tor * monti)« ¿«pending 

on the lead tine  involved in such supplie».    The capacities of 

boiler and compressors are determined oased on the extent of 

their »e i vice 3   planned in the   production ¿roces s.    Other 

taciutici  such as mcchonicaj   workshop,  oí tice and laboratory 

•pace la rye 1 y depend upon th*_  size o i  the   production set-up itself. 

The development ui  industrial methods,  the increasing 

capacity ot the construction industry,  the sice of the projects« 

the full utilization oí highly eiiicient «nachines and the 

coordination of multitude of suo-contracto is and operations, 

all require netter «íficient methods for the preparation« 

programming and control oí the whole construction process. 

Operations reswarch «ind the application oí computers« which have 

already found many lie Ids tor application in other sectors of 

the national economy, are now becoming important aids to the 

construction industry.   With their use«  it is possible to 

progressive tonus ot organisation and management aa they «nnol« 

a speedy analysis ot compi*« situations such as the relativ« 

,. ... ^r.i^jiti,.,:-^..^!...^!,........ . .   ......     ...   . .^., ••'..-. • a-it»-^..-..,.»-.^.ajiaM«i.._^^-Lj-Ma->Éi^ L— a-M^u-j^^- „^^^nmju^m^^^^yj 



tj I feCtívarier.     ,,f   v > :. '< ? .:••   t,f. *ucti„,n   .vthodr,    ;'_?::>*.'itoti  cf 

vatiouo Jes'.ju-»   t:*  seif-ct'-iti    f rauct e.:.on.,>n.lc U   inv«i.trner.t 

e'x.     In rr<-ont   yf. c-» .rw,   tfie^« ato »  r*v*»   beut; appHeú moni. 

ire quanti y in planning ui    "..iv .•..o1:• Ar..y  ij^jt ¿n^Jf-clL,  detenr.ininy 

the <2«<ianda ¿jein.j u«-> ont lie const r ucticu industry,  p»ej«rinij 

lotíc term ptoyiamr«« and ti* calculation A complex structures. 

Ka   Di'u Liíj  «ivuUt   ¿.actuated •-. ií.ic t*?rcy,   it wlU   be 

ne-osssary to rationell?*» aito opera ticm  in order u> remedy 

orçatnlsatlonal atid  technical delects  or. traditional methods 

which ar» iropetUnq the econon.icai  u««  ol more advanced industrial 

mat hods,    Iher* Is a wide  raa¿« oí coast rue ti ou activities 

in which a rloae examination will  cring tralttul  ret,uUs  auch «a 

improvement a in construction technology,  development of simpler 

machine« and improvement» in tra cuines already  in use and 

establishment oí  temporary site  plants  to produce simple  building 

component«.   Even soma minor t«cNiic:il and organizational 

changes can rwiult in considera ule overa 11 improvement« 

Many facto«; are required to œ tafeen    into account for 

choosing a mtthod of. manufacture of a  precast «lament. 

• sise and total number oí elements to oe produced. 

• desired rate oí output. 

- shape,  type and constructional  features oi the element. 

- f «olii tie s available  in the production aet-up. 

• economic aspects. 

:^malÊ,ÊaÈlmÉÊtm^ama*mi^È*Ê^**ammi*imm 
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Ti-.». ., í/f  i.-*.  •  •• >:    " ••'   •<* i   ici-l«    v .:•   !    ¿limitant ofc 

.-;¡<or-f   fut   ¡ »oJ... I ' w    •>•   *• 1 •!•  ! mi <•»'    <"J •" y  Lniiueric* 

l   ..     Ji»'lhv_l     )l    •  .) ii       •» '   "• l        L* . •'!.    „,     i l    th»f* 

•„..ti   Lf.   .,      íK. i   ••   .» i' ' . K'.u   i«.-:'"' •      i 'v   "»ixe   o£   tha 

«leiiÄUt .-l'y   >J-^   ::i' li-ro'     .!••   -.fU.ol   ••    calr.).     A iiass-^rodliead 

..lu'iwnt,   i i  íjmrilJ   tri si. i-,  <.«'.  i»-  se»;.*.!!    ai'"J ui*iar hijh pi« a« an 

in   -tutor) -Jtv- .   wf« '••   t!»    ••'"•     <•'•'   '"'i  : :•'  vil'   no'    '-   porsltlf    ( ot 

bij-JT rl -ni'»nt-    wiU.,.»'..  >> wie i   i rv:> -.Uiein.:,,     iUv w.ijht ol    thu 

elemwntn wiU  deride  th-   ccjvjrity  ut   the  honUing eqaliMent* 

The desired nte  ol cutout  a«id the   total  nuwuc i  ot elementa  to 

im  produced «ill  i*»ve direct  oeacing on the  numoei ui mould«, 

required dry re«  ot mechanization aiti » «1  let accelerated netfttad 

oí curing*    Fea tur.-?* suchas  special  sh.ti«*;#  ]iutruded or 

projected xeLnf otc.piwnL»iV"iui.rc í  Lx.ii^l.   MI  UK   cuitare and single 

layer oi multi-layer lar^ lv   ln'j^no   tor   JtUju of the mould and 

the technique ot  castiuci.    Kjii;-.oot*l o»ni.in.j techniques art 

favoured tor tifcbed or cui ved r?l'p^ntd,   inulUlayerad elewenta «od 

oliMnU which  requit«* soma  (articolai r*url.«ce  finish.    Vertical 

casting ia iavoured tor r ir* . J «    '.ya   -t' i/t  jv»n» VP which requise 

no 8 racial  tradtiw.ua not h-^vc  any  protruded i e in torcements fro* 

their edgen.    Thv  UciUUc:-; aviiilable in  th*   i ral net ion sat-up 

also greatly Influence the etto lap or a :.,uiuu'l*? method oí 

manuiactui».    An   v •:«.•!*; rated euiiny  Ldcillty will  result in • 

quick turnover o i rxmlds which con  L*ï *dv«intafjeounly  uaeJ Cor ê 

production lu «•«•rita.    laciliLie«; .¡uch <its conctete uetelting pUat 
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?nd QvvtlV'Vl      iitrv   >~LH\'' wt.ll   jiro ail   ;;.•«.••''y  picxJjct ior.   <nd 

rvirvjli»; «r.<J  wilJ    ira 1 a'.iv.'-1   U*   i   in.,irL.irm;;  "r-U'!i>i.     Whj 1-í 

C'bOO'" iri.j   ;¡    m-íJ.O i   o:    »Vnr.'il Ji.. i. ^i-      loi    .   'jlv.ii   j t J¡ '.'.(. t,    tr»o 

int lU'.ítiCrj  t».    O*.-   J;\5V-'   
l .:•."'.    i.     -i'.    •• •->   :*   ;nüt>i Je r.*>'3   ?i.nult<ineoui;ly 

with -*   view  to  .*'.'hievt   U'_i,t   CO~L   of   4-.iotiuctioti. 

l'or rì«r4àt.icturinj  i,<i •»'   na nel  (•••!• rv;nt;.,,   twu tyrj>-¿> or 

hol iuoi'ifjil   '"oa,.-'•      i'     COO;; 'j   í'íviv/ü..     Vhejf'  are   ; 

- iixed  hof ' -.ont^i nio ii<i aiuj 

•  tiltitij   horizonte]   mould. 

¿»oro oi   the   t.oiizoutoily  C)íA «íj.«n*r>ts  ¡¿uch as  corea 

3J juti ci.-jj tiûUjh unit.   ai\'  . of<* c i m« s  ¿ iucUced  uy rmithods  like 

slip  forming 'lfl(i ext tuiiicn. 

in lix<»ri nori¿ontal r.oalJc,   uoth m&uldin.j ¿nd demoaldlnu. 

• re done in horlsonttü. poeition wht-itiuu  in tiJtiaj horizontal 

moulds, altho-iy!- inoul<iirv.i is done;   iti  horizon ta i position 

demouldin^ is  carried out whtn  the moulds are  tilted  to an almost 

vertical position,     :- i>r»d horizontal  üoaJds arc loss expensive 

than tilting horizontal moulds. 

liltiny bori¿onU 1 mould«#   thouyh more complex and costlier, 

• te batter «uitml as extra reiniorcewent in the wall panels will 

not heve to œ pi/ovided since tht   lemouldin.j iy carried out at 

an al«o&t vertical position» more ofum not let.; tlwn 7o    to the 

horltontal.    Such nou-ld« *£• the re io re nainly intended tor castle« 

well panels«    For cam special surface lini3hinc¡ techniques, 
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such *s expo»«' abnegate  finishes,  the   tiltatoility of the 

mould is «in adju J ad^anta/,    ¿xu rn*l w«ll panels »re non 

advantageous i y  c«*,^   \n surr, tilt.' vj mo'xids. 

3lip-tonnina .-nj extrusion  method   i& achieved with » 

moving machine mould which tonn« the cro«s-section*l shape 

of the element.    Components such ds pi» ca*t pie&tressed floor 

• laments ooth solid and frollo* an» see* tt~.es manufactured 

using this technique.    A long cored slsv is cast on a horizontal 

bod in which prestressing wim «re kept tensloned Jay «xtrudi.no. 

the Concrete from an extruding machin» which puants Itself 

on rails against the effort of extrusion.    The extruded »labs 

• re subsequently cat to suitai>le lengths after hardening« 

projecting reinforcements from the edges or providing 

omstsllationa are,  however,  not possible with this method. 

Vertical moulding is another possibility in the 

stationary production method,    individual moulds 01 a battery 

of Moulds can be used for such a otsilngj«    Internal wall and 

floor panels are often cect ve iti- -lly using battery moulds« 

Vertical moulding is ueet suited for panels that require a smooth 

•urieoe on both sides,    staircase panels are also produced by 

vertical moulding«    The special advantage* of vertical moulding a cm i 

- a large number of units can os  produced in a small •paos« 

- Concreting the unite proceeds fast as than is no •mod 

to s pesad the concrete as in the case of horlsontal moulding. 

. surface finishing not necessary due to «sooth maula tecos. 

aìaemeimmlml 



-   hfcit.  cl   hi'fii<it.i. •>!•     n.'v: lo, .-'id v;.th'n   <.J»_»   r0r< ,>.<¿Ui   is 

ounserw'i which acO'h:,'U^  U-í .inniny. 

conmonl y  tvtuwd ^  'i-io'-  J iik. J-. t. i.-.1   u   ¡,i ¡hiy im^cUiniaed, 

«pptoXliuitinj   '. .< the   »^^«.jly-iin'    ;,,, .•'.!' tj.uii  i , <i C I .1 .sed in  the 

rw-chrtniCiJ  etiij-ln •fjrlii'.i   Indu   u.y.      -,M .,   i;¿       t r* w ] H ny 

horizontal moui'.i s ;, j\.'.w.i  i:.   w;,l< :.   i fi<   iw-J.i:;   j ¿-    mowd   xi<¡nq  with 

th« clamant I rot» one worK.í;ij  petition tu  tfr   ^«xt through a 

saria»  of station» such «0   dtewiould,i;j<j#  MOUU cleaning   mi olllny 

placing  oí  reinloicero«nl.#   concie t inj, vibration, outface finishing 

and curing.   A etfiir chirB^t  iom»:>  part oi  th« cantinuoua 

travallintj chain,   nttcr tiie eiemanta attain thulr nîquirad 

»trarxath,   they emecye  out  of  the   cttdtmivr in individual wheeled 

pa lints.    The»« otv placed  on a   tilting  tabic  where  they art» 

til t*d  *Kd brouyht. on  to a   vertical  poaitiu« «a ¡id art;   eira fed b> 

•H overhead crane.    In this  method,  the- various  pioce^aejj an 

auimtdlneted to the apead of  the movine) pu 1.1 eta and aa such an 

to t* completed in a iixad  period of time. 

Apa it fro* the normal  production plamlnq arid plant layout 

technlquea which an an eaeantlai  part of factory irsinj.jement,  it 

will be  necesaary to raaort to materia]  «a nay« ment and proper 

inventory control oí »torna  which ha» an ulti«««»te lc<*Uuj on th.¿ 

overall   caat of manufactura,    hoc analysis is auyyefcted in thit 

connaction vhlch will  help in identifying the major itaae of control 

out. of  the large nujafeer oi  concuroaU* storta,  tools ,  apara part« 

etc. Maintain«! in the factory.    A continuous work and aethod 



study wvuli al,<.  .u^n.;^   v..    -" —   ..„-utiona   »rv!  „rinf 

tji   [ u/l>i tvit-y  In th*  t-ictory. 

. .   .-.¡»-o :'   « . t~n en resuiv in 

aoout   iir,piov«r«-a!.   in   th.- 

qood  Jtvir'-.-:i •Hiiii    t-l^.i 
i     ".'(   i    » oijanising à *«11 

personnel . ¿ »>• ;J «- ' r--'1 

item? .! ik" <~ •r--i--l<^ ¡¡'C *1 - 

etc.,    »   c a ¡ fi... -iul!   *• -* -v ! 

•• -.. . <-A,A ' t.. » ,   rv-inned   <.',   o|Wnliíi«»d 

¡a,,  i .^vt.    «¿.tt  irom other ordinary 

,;v.:.   (    T-'iP,,   si*-"/inj   .it.-.:v.jci.Tf--nts 

;;J,;!u.w,   lacllitK-  lot conducting 

tests  ou  ti*   Ur.-1   ¡-xcduct,  -nd uateri-ls   used   in  tho «anuf.Ctur. 

and ii»truant,.   iur r'.-.-rtir.-,  ti.c   .t.uility *nd s.ttirxj or cem.nt 

*nJ  the  o*.sist*ncy ¿ad *oLk«.ciUty uf   concrete.    Ih.   lak»r«tory 

should «  in a   ¿-.osxtion <,., •J-.-Lg» end contiui  the **riou» »U»e 

Oí   conciato   U3tìd   in   ti*:   •VUia.UctUt*'. 

u.   Gorruirtotio'i   /   Jii.ie«*.ït   ..jo i action unita 
in  on«''  ^-»IfiL'i.'r^.'  .    ......    — - ~ •-— • - '•"- 

The  tosic  Continents   leq.-lwd   tor *n   i.r'u*trUl   ouildiflf 

.r*  colons,   .jantry  girier:-,  dilles»!,  type*  or eluaenle to MU« 

up  th.  noting  <¡ysf m -•* W^  lor  «id«  claddin*.    i«h« 

tyf* ol comportata  to •*• nanutectured  in *  production unit will 

hovevot  i* .30wi*d  -V  th»  L..iidin.j uj,;.t«B:i,  aio,ted   tor th« 

construction.    The  component* «ill h*v*  to ¿»  pie te fleeted i» 

such c  R«rm..t  t,;..t   tir  f*Her«   stiuctui io.  ^^.r, .ait,-   th« 

individual   re-iuiren^nt.     ii ditte mut production ani » «WW» 

combined in one  cumpla*,  «emuec tarin« exponent« tor industriel 

üaildingß,   it -ili  toe * uMMMiry cuisit« thet «t*»d»rdiMUe« 

^ttt 
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and oodular cooi-"»-«t ion -«i-  i.M<,i«Jiv *di*;riv    to.    Thi-, will  I* 

<»w santi« 1  if-  comjionent:, rifiuta;'.i.t^d  tro« wiloui uulU at*  to 

Mitch «ivi  mil il   vu-  .Ji-..j.of.-.i  iaiu'-'tioii.     Ic wiü   r*î  ja t. ht i 

dit ficai1    to »'iivíM,,!!  whi<.l.  o»    • ' •:   ui'U     .lii   ^»ruucu« 

which oí th<¿   r^.|»*ni"   d.    c. V'.>   wiii   ut  * >- íHti«) i y *  planning 

decision.    Economic  lector <   *UJ     i MJ con*«  in  wniln «king  chi« 

decision.    A  brood  divi; ì^n en  tra  ;>.>•, is of  -Mir^l  practice 

adopted in c*it«j.n cantil«»«  ^in ¿-«  to ¡*vc column* »na aid« 

covo r ino,« «*nufsctuiod in OIM unit,, trat««*,   p^ilir^,  cracirwja 

«te.  in a —coná «nit and otb«r roofing «l«w»ntö Ilk« shells« 

folded platos «te.   in * third uuit. 

For a compio»tioti oi ait ¿«rent prodaction units to t* 

a suecos«,  the unite  should oe  in <*  i.-otivion tc «dopt opsn 

production syst*»,   ¿vquiriaj precisian th'.u«b> ensuring that «11 

c^Hponvnt* needed for« complet« óuilitii>j «re standardized 

«ad aie ootainsbla  fro« VA rie ut  Bouree» und um «ci« to fit and 

work together,    ih« unit« should u* «'-A* to oí for their cotepetiente 

1« tut eerliefc through e« tA logue»,  Just lik« «ny oth»r r*nuf«ctui«jd 

pradvet.   TI» manufacturer» adopt irr; such schtwsi should «is« ft» 

fttéy to fueran*»« ¿fmcttimâ toi«rancai tor  their factory produced 

»Ateríais and should eneua» th* »ost ««acting standards ol accuracy 

t« («cUiUis inter'5h«n<je«;.illty oetween components tro» dur««»«! 

»euro«**   tu» open syst«« atleti*   ,re«»ui ic«p« tor ih* ax tonai«« 

é««slofjai«> of induatri*liMti*n out it would need completo 

•underdisetlon on« hiof» qua Uly f>roci*io» foe ftdopUoft«    It ie 



,.c.l   r   ii •      •       . . •       • ^  • i     • - . »   i       ' 

In Jo • i i > • 1     ' -•*     ; w   .       ''     • i     i' ' .<•       s •   • •   '   <; i'    <   '   •   •'' t t'* • . 

. o,«'\       .    i •.-,        :.,..• ' - -    • '•   .. »        ..••,, tv '     ¡ t - » y 

irwj 

i       Lh<:    l'l. i  i    i 

. • 1 i     ,      ,,• t:*..t Ì'   i tt.>n# 

l.tj.-t   _>i    t>      ie"'   !^I.;I  •   ,J'ii.^i-.-;.   lk,v»-   in»JÍL'»U»d   th*lt 

K-unn*».-,..   to   !*;.yit   Lu »    ».ti...    -i«- • .n •.-• ic <tlo'>    .-n   '-.our»  gj   thwlr 

sull'in.   ; '.'• j'î'.•..'?   in  '.'      *'i.i' ni   -.t..   »• ,  vu    ^ m.ti   ipv.,iv' 

rrvrih-ani'A'it.tori   u-;    ch*!   **.<*.   c , •>     ., ai
: ¡'^-   u-  : • i * Á ^'fi -,   ln,,.rov» n»*»nt 

o»    t>"   i-a1J--»iiv     . «•• ci"-l ; *--     'o'1    li»»' i ' > -^ I f   '".   ..••'    i j.*,r; •   e  «"-1   ¡"eit-t. 

in   the   ru'Vf ntJ u.i i l   - u'i; '• >. •••>•••1 : JM.  ,      »•     , ?,J   *h»;n   Ü« j  >j«lri 

satilclen*   ' ^  • «. i «''••»'"•'   H|,i ••    iijnt/.tiuo    '»J   .<íun¡Uí(Hi,JtUn   4r> th* 

IndUtftf}   in>'iwVT#   Lh*.   Cvat,,.,ic:   .louti  r;.>ru1 'i«i   < i.ur»jin     o^-I   W 

itili  pc*lauii r. »t ion.    1»«    inu-jutiLtn oi   pi», t j wric#^-iJ   l<ulltlit*4 

rom^Msrwnt;;   into couv^i.ti-arual   .alili,,,, will   Uv-    tlv »?tl>'t  al 

H pending  «tp tt« •..o|ittacUtM|   i ••¡•¿.i ovài*.,  ih»?    j**iity ¿r*!   i< 4ucir»vj 

ih« aviail   coal,     ¿u ..ail i«ivj.>  w»ir-i»;  U« %M¡1Sí  an. p*is«nci 

loll9wlr>j  C(jn*"nUiiiwl  r-tho.'..   It  :iwy  L«   fxíí»ik>l*i  to   lnlr«ttuc* 

tmc«ist i Igoij   »i '   icv   ,   iL-««., i-.,   .jhiim,   .• •*n-.li..í'4«í,  »•.4l*c.4»«a, 

uÄicony «iót/s,   jaiii)>,,   J>..»..-1. #   WinJet«": *;t   .  «t  <*  iit.*A «two 

tow.ii'.i*  k ih i IL » 1-a t. t.jn.     > i'h ( 
r«ij^AiC«t id  ' cw»pv*rrfnc« in 
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rwrï.'-.lU'      •        i   i    •-.,        .,u •.. .. >--t      . i    , *   .     .      „v   ,«4   ,.,-rit 

vi    !••<•  Uu   í      vf..vi..i c«*:   .    . j   .      » •..   i     '-.,» *»••»'J   vr,-it   ln  ^f»   wt 

ih«   t^ain.    w..     "iu«iii   uv! .   uii.iitj  u'i uKiien,   IíWE« 

h**   wM'i *   -*vi  .-    ji   2'    i.- ;      ---i.    *..   ',.sL   ,   4fc     • i  í*nt   in 

cuttítiii/t ion   » t:.     o', i   . i  ;< 4    -»v L   i.,   tí   u t *» k   „i   ,,itf   •^•ruii«n.3( 

C€mi'*s9ú *ítr,   ti'.   Uí-JittjiM    -, ru i.i jcu„n,       4aJ¿Uly  tí»   lu» 

•*:i%*i   !ilii''UiU     r.    :.***o/ •     >   •'   »til.       f    L.  .••iitl.jfw;   r¡.,l«4*.il» 

f>f«ac«¿>a ¿ffch»¿. 11 i * 11/*li  Iw   irr?   n»«jt4in** «rt«n¡.  ^CM^íUí«,     1%,   4» 

th«I9i<»I*    '.^J*«*« i   l*.   4    V^AIJI'»,   »y»t.»r   «i»    «y«t*ffe   £¿««¿»41 

le   i.fe«  n»«4a   ei    the cownüy  rtw ¿   .«  <ievia«<i  4ii«i  aiwiying   ih» 

U< «y«lema   in vogy«   ir»   ti*   d«v*l^i#l   :«*•-.ifie *. 

¡"ht   íii*.^i*   ».|»c»i.t  »i »—mi»   »Mer   e«r»   i.«   *riiii*iiy 

My m  <3«ftci«t« telle« U*c*»  lac Mil» „ni Moti**, 

li raiftioicwd And ?*••*!•• ««a co*tcr«t«  IMìUM,   rlnft. 

h*Ul«v C^»<1 oí  &«U4 êum   ¿M  tl«*4a «m  i««t»,  -  - ihiÉ»i. 

1¿A*»1« *«J fa«**»,    èim^lm  |>f*«»si  rating sy*t»«» ta*  in«4»irl«l 

»*il«4ft«« c««l« «i«d to« inir«a*:«4.    ir*«««   ti«    .«> t« 

i» lUllMin   hoiiaaftUl  mu'4lj> «t  u*   ifUti«i  stty»» «rui ir«« 

»Wétmily ««Uch*! c*«i  te «DI« »•(«WUUctti«»« *y i*»#fii*j t« 

«•rtioU a»t**<i»#   rati «.ion  i roc«»,»«« .ni  t¿w«  ür»  %«elM»aè«yy, 

ft«*t     «*   ti«   ««imor«.«*!   cyii   **<-•  <:«>n.p<,nf»i*  «A» fa«   fit 

A«  «t«l|«*»ty   »»«íilíUlUA  ««4l«l*   *»4A*  tiflÉWt«   • •»•*  t* C44MTOV«, 

W—<— ••«lit  «e« »fMftUy **«c  i»t a«*ll«r pei 



nui mm â,,u'   *,   .o   K  '•»*>• without n»«diovj «ny major r«phirs. 

wooden irto M Id     **•    r-'   Vo l *'• " «-**'•       J 

n*«<«   -.*- ¡"«cktnj   i. ^  i*-;*.,»   » ». ^ - ' •     '   'iirf'1 V« 

St-%1  »o>:-0-   .r»,   i«  .. •   lu*   f-   r^jií^nt but tfiay *oik 

eut .-»•i.í'iv-i«.  •!>•,•*•• i» «.       -.../« *'it   nuwi!  tí»  •OH*«'K «•» 

oa mad» roì*u->t ani vi, r*i. »s    -»n r?"  *^ »o »nt«d en it.    thm 

«.•foi 11.*-  ot   .'«• *    -   l       ' ••   '   •*'--   -    ^'  ua-*:   if PWJ*«1» 

r*n«U*d «»4 maintain*!.    A^ «dl«atcjn k**t*"«ri s .««1 a*>uld «fia 

c*nci»t« i* «•* »*w>A'it*nt,  it jive« ci.uuoth finit»»« «ad 

<*a*»©uliirv¿ <*lao Ju*» ^t. PW««'* • &* difficulty. 

&enciKt*  ci SBSuruy fcw*ld? <*«*  \aagaliy uMa ior tha 

MtftUiacturc oi  ?r*c»at roof *al *looi  unit» such a« ChMMl 

«aita, funicular ah«l>   »uî fold«<. ^l»Ui».    Such «ou 14a acv «la« 

*«•« in toattair^ mouiJiny aiV^i  horizontal or vartloal.    Xn ito 

lattar €••#,   -ht »ould la« vai*r« oí  r^nioroed cone rat» a« in 

ih« C««« <¿t varile«-   uaLtesv castina oí   w»ll  panala.    Ih* 

conerei« «w*ld sui ft e« «iu¿t  L* fiiiniiedl auaolutoly mo*Oi, otharwiM 

«•»•••ITT «4haai«4i Mv  •>>^*' Jii litui tira in d%*ouldtnj.    tue* 

»j^V* «r* gwmaaulr «¿jout SO u.r«¿ withaüt im*ch Major «ij»lft. 

Ih« 5,r«ian*il»r»i praaifìta*'! *«>m««i« li*« ami taina, purlias. 

htg ririmr atc %n upxily -•--*  ty ih* Ion* lin« «y»«** wain« 

ti*»i oí  ait-aì  r-^alrt»,  Oí   La ijai^ mugida u«iftu. pre««od at««l* 

OiHar o—ipootrcs liX» zji<Jfiítot Hnt»*l«,  U«»a, «tifimi», 

root wniari«  ä^n»ah*das «te. ara u«u*¿ly caat in ainqla ajajoláS 

•f «lUvar timear or •%»•: o«;*ndi*g e« ih« «unfcor ai rM)<iMMi 

i 
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to tot   pr«*i*L>ilr.«t.>.1.    T! •«•     ví«-'i   o!   UWJSí* roiH'i   **r*i mac!*» 

th**   un tv» IK»Uì'J  I.'CJI'í   •••   "   '••" ' ! ,'*>l-   '•''  *u   '''   l>i -'J»-»: • 

Ourtoi, ai   tt>-.••?•"  ' ifi/ui-niL en    "»'  i.--:- t¡ i tfiXlitri wi 

Mtfr «r ke#pi'»j   tl* U • f.f-nt,   m Ant  m   i'^^inj   tl-rr  in «Ht<r 

tank«.    V   t»»U   «^nU*  '"'  »flu«'* tin   RuiiumrtarirKj  cip«#city or 

ihn  pUnt bï *:•  •*rh  v.   ¿i if   x»  |ji'if..iii.   it HU¿   piove economic*! 

|1   UfUr r arlnrj  »*tbo<l* 01  «itülclaJ  m«itio<ifc «r*j .%doi f«! A» 

this wilJ «How «l**»«i«Ui  t* L« Oifiiuuldiil imich ^ili(,r»   r*:rmittirio, 

•«riy fKU»«? ot   tod». 

Any ot tht tolJawln? wwUkxIis 1» au ^«aUri 4et«nd¿nv on 

ih* «ut« m oí «oohlitication th»t 1« cofu;i<fcued n»c»»*ny «nd 

t)e  iyi* of cowyowntg  to íJ* cur»d. 

U) *y mutiny ot. tb* «*jjiotj«te- a» woll «r, water to «bout 

7ç° C t© H0° C uwfcre  mlKiny  U*« roncreUi  <»nd placinj 

th« a«*»   In th" «üUlJti,  nul lie lenti* hljh «ailler 

ItXOnoth*  **ra d»wloi*<i   vj <IJ1CM   the »K.«r)U to k* 

«tetri** •*»«* ttanaportad, 

(ta|        Ittia curing wn>  toa Jon*  urittor hijh pia« »ut« «nd hlv« 

tan** tatuo»  In an uutocl^vr.     Thl«  trch«l4L» 1» mol» 

•*it*x) to »mil«! «l<mnU.    ?'or ll_<ht ««l^nt concreto 

prod.-  L-.  *»i»n «toari curvi uiyl^t  pr^^uro»   th» dryiny 

ofcs i*A*v« ** *««l«a-*«l cur»iii»««Uy.    Dut te U»i» «t«»«*» 

aiuti pff**3ttt« stoat« caring in autoclavo  i* apnclílad toi 

U,ltt wcluht low «tenait!«» »nuinu tío* J00 *|/l*r M 

to I0UO *}•/**. 



.o 

(c) 

Id) 

W) 

pre.,: uzv   ; 

.->;-;   Li' i-    , ) •*• :<.     ... .   • 

in   t-uii   !'i ••.     U   A" : 

a  uniK./;;. .¡-¡  í i.-.'i   v 

ïh •   ,-1-, r.w.v   ••)••. -'•• ut 

Ci -'.i C'J :. .• •    -•'..•   f •   • 

-un h/.in i   t.r:r¡*-:,nu¿í?   a CO and «30     C.     This. 

.•i.    ... .  •   •    ..      .--.->• ''•>•   • >;.>** i'„«   r!'iifii.*-..•.   ..:id 

i     .>•   c   • !J.i.f i   LUil    tV-   :  tfa.'..   ha:.« 

.; j.i *    u'-il    --''li.    I'^n./d   w"'   U>«-   inrrrii)>• t. 

hij I   Ui  .. -   ¿ve -.:>.».í'J  wiwh _. ui i ic i»* n«, 

r;   j\'v t   -;x»  vi-..   .-"- iiuíiiKj ••nclucute, 

50 <•"•;•    to fliov.   ;•.:•>!•• i    «• i: ."" ilwtion   of   :. ;.<v:'i, 

roí   nut.u'il  In .t'/v   r or» o re te;.;  a;,  well a;,  li ¿ht weight 

concertée  ¿L  r./itfr   Jen.siti«^;,   low  pi>!.;r.jre sttwni curinu 

nia/ -** d^£.li»t'l« .»v   iv du'iïi not iuv^lvt-  ufaincj hi^h 

pr«=>y»;.£i::.  ruid ver.iperuturfs   re^aiiln.,   hi^n investment  in 

an autoclavo. 

Low pies-ui'^  '.ütat-, tec!   ofceaff is   injected into th«¿ mix^r 

while  the «jrtiiaeä ate  uemj :rix«d.    This «¿naule» 

th»-, he¿5 Lino  up wi c^ncieu  to appioximattily 60    C.     Such 

a concrete alter it  Lz   pla?ed  in tht¡ moulds«  attaint high 

early ttrenyth, 

Iho concrete el^a-ents are kept in contact with hot ait 

with a  relative hun.idi.ty ci n^t less than öG ^jr cent. 

Thi:;  method is specially u-eijl  for light weight concrete 

prod acts,   u-:iny  pol'our.   course  a-j„ro.j<iti*£.. 

The concrete element» are kept in a tat h oí  hot water 

around bO°C to «J0°C.    The   jeneral  principles ot thi» 

type oi curiny Are not much iiiicrcnt from a team curing« 

...   •!.   . ^¿¿tf^--  •'-""''   '-  — - ••»->-• MÉU uurftfialÚÉd^i 
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(f) l'ha pas^-e ut cui iene auwwjtjh x.rt*> concrete panels ganara tea 

heat through lu electro resistivity aar' accelerates 

curing.     In thi: method,  IV* concret«  is heated up by an 

alternating eux rene  ¿c» »y i: »y   ¿.¿^m 'AJ  VolU» ¿or a plastic 

concrete and gradually increati^ to ;¿3c Volts   fot the 

s«t concrete.    This method is normally used cor massive 

concrete products. 

(g) Consolidation by spinning is yen«rally used in the 

centrifugal Moulding ot pipes and such units.    The spinning 

notion removes excess meter, ettects consolidation and 

permits earlier clemouldiny. 

(h)       vacuum treatment removes the surplus air and *ater from 

cha newly placed concrete as in s la us and similar elements. 

A suction upto about ÌQ per cent of an atmosphère is applied 

for 20 to 30 minutes per centimetre thickness of the units. 

0. Interrelationship betwson manufacturers 
ol ywUbrlcaud «laments and contractors i 

ti it sn accepted iact that the breaking up of the 

production process oí a building between too many independent units 

éu«h ss tht manufacturers of di itèrent building materials and 

eam^sjnents for mass production« has been the main impediment 

to sptedy industrialisation in the developing countries.   This 

split psttsrn of production made nach producor concentrate only 

in asnina his own part of production, without soy eonooni what her 

it mill in lino with tht ownrnll building policy of tho industry. 

^.^im^t^mÊaààÈmmÊm^mÊm^Ê^m^^^^ÊmÊmÊÈÊÊÊÊÊ^ÊÊÊÊÊÊÊÊÊÊÊmÊiÊÊÊÊiÊÊÊmÊmm 
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Xt  will  thcivioi.'    Ot    r.f.;C« iv.'W '¡M   «•   WIK»       y*i :uJ i<iiiti»f 

and t*k« t»uik*i;-ik-   -"^-¿.i^   u.   ¡.oJH*  i.h»- «'Uwa^ -t »>i oisciniJMlioA 

of nas» f rod U'-1. loti te n»fv   • )i" ne   \    ut   o»   mil., In t  in.i<mtry. 

In  vi.sw Oí  t;.e   *.J !....;>    t/:•>.     c'   «   • •-. •   t      ijv < .jorlinute'J 

in a  (..r-.'t.i í..¿. • ' -i * - ci   J i.<vMit   >   <\ >r t«. f'.   u'.    •   li. itir-J  ^ 11 «cl a 

syatinwt.Lc    •• á . \   ..¿   ì»  ;...•   t..:.--      .   •n-.'a.Al'.i.,   v>i   v.. .'. ;xy ui   a   | i©j<!i, 

WOI^   -'tU'1»'   *••''    i   MA   i    i   -r.   «-• í ! t'- lt»t»i.    \fi\    .;,':»••>.   "f-.'ni  |» t Jun   <jt    ihr- 

proJoCt.     The  wliwii--   l.'ul I-JAHJ    -y. t   m   i;; ii^ i€;   >u   u!    J  UdRtter 

oí   inter-reíd te.1 d'Uviti'v, wMcli .-.-baU  u.   v» ry closely dov«-t«»iK*U 

lo oneur*'  >a   Mnooth  ilo-/  J£ ¿a-., t« ri»» i M .in-î Cimj.on^ut.g   ««'Colding 

t« d  pldcvwvl   tir >.-   t'hç.Jalvî   -inJ   tn«.    anlr,t.> i vu, L*vl   ;.>ro:i«:.b  ot 

transport,   j;:.;i*:[.Uly  -uni  ::U-'   o¡>   la t. loti! .     'ihih   ir  .1     leid where 

FKKT/Cito  ¡-1»íí;   an i.r».*.... t-int   «.aie   in «iwlyjj'ij  Jul .m i vi ny ai * 

picfXJ. he-ju«,nc«»  ui.  op"1 i..it..«on an-1   i'<  '-'...T ; l-tiun ot   ti>»  woi'k 

in  the shoiU'.t nx. lui»    Li;"'*.     Ciiti«."*i   à*1 wh » ^thotl  ir;   v.-ry 

elfeetiv*  'nano:j.jf(i,int  u>oi  lü;   üv.->  control   «t. lic»vy conntxuetion 

projette,   unmatched bj   any otbi.-t n.«i"H¡jer.it n«   control t^chni^ue. 

both Cito and Fui-ï art  r-i|>.UI*:   ^i.  .ü< ulLi::.,   v«   t  curiueíjur.«   i<oj"Cta 

intg totdliy   inte .r.Led .ml .iMrny*»«s'--ii" : . •^IîU    *.,    o¡->. nlionr,. 

The conventional   tl«mnin«¡  m; í,rl*>Julin ;  t^chtn^i*-,; to)llo»#e<1  Í01 

m»ny yw*ir   hov    oevff'   litultu.ioru-   i^» t.¡u   ¡act   that modilicitioti 

ot  p Unni nej  1«  L .. uiu^'i  to o  c'H.ii.jed ¡¡ituat ¡.on   i*,   noi  ¡«o;, oiol*». 

Unlet &uch condition;'»   i. t   i... ^ ta.»xlc,-itio» it.   to t'    •' ' utv«?t¿s,   th**i« 

h*8 tute i   ri,,id tin«  «;ch* ! ul i tig ol all t:.e activities  involved« 

. ^t..m*~m~u-.:       ||.i,fJjfe.vlaj!te¿-L.J. -If-ka^-^^tfei.^ :?fri 
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k cluse  coordination is es:>entUl ixttwten the «tanuxecturer 

sad the contractor in tut tha    anufecturer pi it hi« production 

to suit the lin*:  schedule in th»? Cli./kt.rtl chai ta as furnished 

by the contactor to his client  - nd  .uppii«t  u« components in 

the sequence as   require] At the construction s^U.    The 

eonuUcturer should aleo **  in a position to loud the component« 

en to the contractors transport with the la<*st possible delay 

t« beep op trie overall procrearne of work.   Tha close coordination 

«ill «Ito lnvolv« eupply oi  taed teck information by the 

contrée tur to the mouiActurvr so chat problème  it any that «rito 

at the slU are analysed lortlvjlth and Immediate solution« 

•reived at*    Zt «• y ue a dauiraU.* practica tor the manufacture* 

to peat ona of  his representative a «t Uw construction «ito 

to ottani the minor hindi« nene «s and whan tío y «lisa. 

Apart fro» the intei-relationchip betunan the manuxecttirer 

and the contractor« it will also ue n*c*»a*ry to Maintain close 

coordination ot all «tec«» of tv» uilldlnç pre-as   -. designing 

cosaponsnt production and work at tha construction «is«« for tot 

euecessfal ioplaswntation of tha project.   Tha varióos participant« 

io tHo project,  the desuñar, the architect, the producer of 

bolléis« neterlele sol tha «slider himself shall ee involved ot 

too stsot   of 4oolvnlntf itself, so that no change in s peci t io» ties» 

•t smitboda arlaos aubsoootntlf •    Thure anali also oe 

conooiution aieoag u» participant« throughout the 

%«> UM 00% ola proniese a« end «boo they arise and «bus smiotei» 

major quality «Ms) 
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1. K«pöit    .ï •. . . ri ., ,".t;t..   ie ;ute'l   to 

0'    iti..i  '    i.   .•i.ÍC'..VÍOI:,    ;.-^Cfi   ¿:,M . 

2« 4°iüce^-.ii iij>-  oí   i.c ;.'-(. .,jíil ^j¡; fxxs ioni on Wanning, 

h»ld  M. Tiijch.Ua; ,iJi#   irri).<» on  i/th diri líJth January. 
197L. ' 

ì. Kokk,   i..   'ir. •..i.v.ud  .i^ncift.-,   fur induetrUtl 
«nd  í.Ui-:t(   Jtiuctuics',   Huíi,,irl¿n ^caíJeiny ot 
àfervUr-s,   -ii*:ä.iie..L  1964. 

*• Map. i on  '¿n lustri* ligation ot M^ucinj  in Bur op« «nd 
Koitft rttncirirs»»   ^»fowd oy nof.  'j>r.*>ohd-in úawickl and 
Ox .A.. .  ;:«dik»va  H*e,   uaier the auspice» of  the UMDf' - 
Oscerber  S#-17,   1974. 

5. aapcrv o'   tn«  ilj-ininj  jrc-up ..,.-.  industrial  Gildings 
3«Ctor en hau.-io,  ..••:.? r-jii>ttucvlciî  ttchnoJoyy. 
uowmwrit oi  loi -,  1*74. 

• • F»ptr on  'vhe &tji-«.<,  prooieme  4 »i ;>ro»p*»cts ot 
pwUUiCítlw,)  i.i t.* ¿ìOAfE W..ÍÜII  pr«pured toy 
Mr, J.   Lut-i. .-**j,   ;cr the »•«•inur on I nUu^tiial lotion 
Ot  hcuain,,   ícr ASí.*   UK»  the *'«*   I*st    -   2t>th AUbUSt to 

7. yNIOO document   '-   'VC^i   ¿/¿4   uted 26th M*y lt«7 on 
•»•ctcrai  .'-ludlfc'i  , reparad iwr thr  *y*np©uiu»  $ Conatruetla* 
lnc:us f i lea. • »•*»•• 

S. Ibtlonal «tailding Ct.!« ot  Indi* iwo - irkiian »undartfa 
Institution. 

"*fc-*^ — •        r*,-  • .:,-^*#,. 



^mm^m 



• • 




