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IHÏRODUCTION 

In printing thi. lecture «bout C«.»t and Con«.*, ff..««» 
<„ rutar, ivta» «.».lap«»* it .«cm. appropriato to nontion its 

bACkS~h^oner.t« «.search Laboratory Karlstrup «a. •«*rt",he? 
in mo by th. Dani* C**t Manufacturing C«»p.ny. /^•^*~ 
Albore tartV^eMMt-r.krtt. running about 39» of «•"-»» 

.  e*mt produetfcm, i.e. •*»« » •»»• t0"» ce,,,!nt in l,W*       , 
j  search is only to . «inor .xt.nt concome« **^¿^~J¡*- 

th. »anufaotur. of th« product - cent - «d. by th. •P»»*1"« 
]   «niustry. So for, it ha. boon -or. ori.nt.tod toward, th. us. of 

ih. cesL. th.* i» to -,. the probi««, i« —t-tat «--rot.. 
1 So mioh of oonerrt. «wnufacturii« to-d*y in D«»ark i. in- 

dustriali*«« that th. MHNh pr.do«iiuntXy «at aonoern indu.tr» 

•problems, or in other word». 

procos, toehnology 
product dovclopo»nt 

ttttar than conventional d..ign, ~*i».. «•" «• f T^L --»- 
Quito «eh of Dani* know-ho» in lndu.tri.U»d eeneret.«*- 

ufacturinc i. no- bola, exported, tart* plNt* « *»Tt'¡~M 

•v. to b. found in ««tern Surop«, BMtrn *»•»«. «•»•»»•<"»» 
Thailand, and .IM*«.. A. it 1. tau ta»-. *»"/T? ""££ 
.»ring industry i. an important .11 ovor feature «*«*££• 

Thi. outlook in Dani.h cennt and eoneret. ^«»   ««» 
th» «onero. J MM* to apply a statai, rather th*. . n-tion.1«m 
on it. function a. . ba»i. for innovation of ee~nt and oonor-t. 

5ji(Justry. -_,,_ «.!,_ 
If ». now loo* upon -odorn nanutactura of camnt fro. th. 

point of view of concreto roscaren the«, a.-, three arcan of pr-fcta.» 
to ta eoncidercd seriously vith recard to the develop*.«, in tta 

ycart to come: „i^Kai 
Th. steadily incrcu^ng cernt conation in «*•»»*»• 

SociU development, the corrano inr. tr.nd. In =«««nt «nocture 

* 

and th« creation of concrete n.^cturin* industrie». 
The «Wane, oi bar.ic hnn-lcle« on encnt.  it» u.n.rai * 

their tornati• dur!»« ^..ut-ncL«.-. -ind «... the cl»-.cWM«u.::.• c 

unhylratecl end I¡'/IíM 

clos. 

ff;i». c^eu'nt  «¿nd  it* fldhnuion. io ...i..   .. » 



YEAR '    CLMEMT  i-iiCDUCITIu:*   -   DENMARK 
! ni "14.   tons KG S  era/CAPITA 

L 

1920 0.2 SU 

1950 0.7 15t 

1960 1.2 26$ 

19«!  ! 2.0 «»25 

FI©,  1 

fli© application ©I bacìe knowledge m a§ to create innova- 
tion In the manufacture of cements, cement products» concreto and 
«©»erat« products In a still widening spjctnn» of typo«. 

THE TASK 

Tlwre 1» no need to* present exteneiv« ác^e^ftsnt-ntioTí for th« 
fundam*?ntdl iaportone« of the aanufaeturc of cement in «Odern U$e 
of people all wer the world. Ties.  1 and 2 jrc significant expres- 
sions of wh-at the contiuMptior« of e«ncnt, prédominantly in concreto, 
naa «tant /ir the creation of 1 io 2§th century« 

Speaking ff« 4ß industrial point of wi«w the market ie pro«» 
pere«« also for the years to coa», But in a broader sitnse wo aifkt 
«#y th*t it is pro§ij*irottB in * frightening order of ri^nitude. 

Them is not yet tí* problem of available natural roe our ceo 
M Hita Borac other raw «wterlölfi. time s ton« and rocks with ailica 
and elimina arc utili aaoni; the aost widespread mineral raw »ateriali 
1« aost regions of the *»of*ld, and ways of producili:* artificial ag- 
gregates for concrete* etc  ire at h md wher« suitable natural sand 
and gravels or rock:, for crushing arc becoming «carca. 

The su in probi• of th....  T itare   fn r.^cr,  how the production 
cm keep up with  tho  Jem nd for   cor.onl  .-.nd concrete for  tho con- 
centrated urMni ^it ion new cor. ini*  ai.vre  ir, our e  untrics. 

J.   V,*n ïTMinjv.:.-,   j*.  hi:;   i,-,c.}.   <rov.\n>r, A   HABITAI;:,?  VQ8tOt   fi], 
ííícucd in   10C0,  ,;ayr : 

rì,,. y...-,r  20nn  U  w-U  :, . ii,t.,.i,c „.,.  t , ,,;ij.,   l(;f)0 vì|1.>n vhrr,nini.f 



L 
" riKENTPRODUCTIOÎÎ - WORLD 

YEAR    •" „ill.   tons 

j      1920 
1950 

í      19S0 

32 
133 
ns 

FP3 • -* j..... •••'•• 

In the present eentwy» •<«• uo° s,imwi ' 

(_,-). 4      $tock of UOO mil- 
To attain in tb* V^r 200O a wo neCcssary to build 

H^ dwelling of rauonabfi quality it J» »V      dwoUlngs por 
i». *t* forty-two year. av.Uable roughly tk«l^^*jJ^. 

«    .      », • it uin tak<» a few deeennia to attain a p«v 
y.«.. Se.ina that it «ill *>*« * tha ^ ,laU p,„0uo- 

«*. »Mr. Tbl* is especially noee.sary, becau*. in tne p 
p«. y.*,r. Tms i eonnidorably Bre«ter than »5 
Î0S0 production will al«o nav« to w 

«Ulion «.lling. P» V" «* ^^T^l laontcentury. In viav 
duotie» «« » «t.I- - «J -j; tt     ci e     . ¿*» a. 
*f tho IM»» arroar« produc   on »u.t be ine ton in 

—«• - -r ;:;: £ ^r ^ :rba ^ — ,. the first part of th<: period ñas xwn «»»« 

cement industries nave Been «was« « n00ds. A*»4 
ri«. 3 i-i-t-. H- far«« .till -« "~^ £ ?, ¿lin¿ 

BMfl nobler, in so», «ion. o.  the wor proüllction 
vie„ that «e «ro «till f» Tom m.c»   •  l..«-l «    ' 
«», wo are dcUr.,. with a systematic,  contro»,,. .«.«     to*" 

fcnMtcfcic i»rtrlti". world conférence 
On th, cont^rv, the Da,,.*., «^ -' -   ^".'„.„„.^t, 

h„M in fiov,,i,,r 19«   in ^o-l,, •,»n«    ,.        , ;.„,,„, 
presented a r.urvcy «f   l^ <M t n.'HU« •»  •   

of  ilio Cor-nl'^.'-'ï'. -<•'' '¡imIí»'  ''   ' 
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Output of Dwelling  Unita 
pw  1000  Inhabitants 

Austria 
Belgium 
Csekoslovakia 
Denmark 
Finland 
France 
Greece 
Hungary 
Luxembourg 
fetlta 
Netherlands 
Norway 
Poi «nd 
Ronania 
Spain 
Sweden 
Switzerland 
USA 
USSR 
U.K. 
W. Germany 

Many dövclopinß countries 

ID 60 

7.1 

7.0 

7»% 

7.* 

f,t 

9.3 

fa 
l*.t 

?.Q or 
less 

1968 

6.S 

S.l 
$.1 
9.2 

«.? 
12.1 
6.5 
3.3 
.!»§ 

5.8 

13.1* 

7.7 

1.0 

HO. 3    Front V« Economic & Social Council, K/C C/12.9.17.1UI 
AnntMÜ  Bullo«*!) of ¡lou.Tinf< and  BuUrtine Statisti« 
Jj^tyroP«, in«, United iuion«> FÄic cÜ£|? 
tien for Europe, vttV vorjc 1969 ^«"«i* 

to t « Id(!t  that  tnf cnpiU]  c{  hiE ceuritry ^ hi]dí!   ifccui  io 

*">..    •,/ MK.C,.,.!.!.: r.:od(.rn lnciHtiny,   and it 

,   . "',u,t -   ln J J JO.   j Juro -ire no plans 

'|K'"   ""UA«î»I1.V   lor such  invest- 
ment .s. 

Tht .p.i-or-f vM-ro »t  .-.»¿-i CT'I'll'! •" "   iY-r lii'U'-ii'i,-;  vlîMi fielst ru#; 



__    (     _ 

OU «ad . * hCP,ic All.«, t"   ih- «.in-»»»». , terinr .»M 
tk.i MU «I»   «»* •"-••  « in«^t, »ir•. .-: f—loor » »* 
m« Uf. «0 —iop^nt.    ii   thl- h» te.» U. .Wt*. «~iM„S ih. 

.Mrtt«, « «* »«* «r« « •»* »*,roti"" - "" l",*,,il*TZ 
th. «,i««.t. M* MM «uuy i*» th. .utu. •> ** ""' 

r^«. ,t i* «ru il« i« "i»-   •* *»» »• -* —8Mrtly *"" 
J» ,*«» ^«r. Ml ~*-i» T^--W to «. concilo» •**. 

* «* * „«u* K-««. *•«*« -1-"-« "j "t r ri 

"** ,   .   „ . «„, 4. M, um«' «motvamrt w* 

^i,»», MU*« t» •<«**•*- »' ' ""* ,"*—* "* "**      * 
„rtifc »Mtf - tata« ••—** * "* SW*1W ""*"• 

«i«, M «tat «M •—•»«« •—"*» *"* W"«««» *" 

it zr«r—^. - •* —^ —» *• *• ~4 * * "^tf 

iMl, K^»»r -t u-i w«-. i* »*-v*« «- ""**"*' V.TM-l 

„,„„  J., „i«».«»«*-i«*»Lw •-" lm« '80 K,,w "**•* 
. __.— -..,-r   iwiritf it T« efte» kwi«(t 

ZI—«. »-— •' »>«-»* - M^- ^z "Il 
ortor of «•#?»!tué«. 



Hi,».  ^  xj r,  ("j.-.iiii-.nficn o!'  mr    •i.oxiy.i    >."  H +   •> ( NCííV; rcr. r;,vl 

Development,   :o UüVH   in   t-c   ini ;yv:>nr,'   enpl.iyr* ::  .-i^ain.^   ti:«   tetóle 

of cniplo.vcc¿ in ::o Kurorten injunlr-   (-/inani o %   covonry: r»::rarch in- 

tensivo .-o „en ^ rrt;.arch ,xi-r;.;iv,  ri.-Iñ.-i ci' buninecn.    Representative« 

of thenc nmn attended -i conference in tt.an.-*r!< un R 4  f) prebJcmt? in 

1969 and offered th* info mat ion hrr   printed.    The rigar* scema to 

pay that »acarch-intenaí/f indurr.;  ^fnr instance pharmaceutical«) 
l*ndc to employ i or *ore H + r> wan peP each 10 co?loyoM for companie, 

of say 1000 to 10000 mpl%y*?9,    '¿ni(, proportion fallo off in th* giant 

e*wp*nie« (oil, fceer, olo«troñica etc.) viri t.h« validity of a proportion 
i« obecure tu componga with Umt thai: 1000 employees. 

Go*«»* i»*istry in geMKl has nach Imm R • £ «aploye« than t por 
III* al.o mtHte Sirope »i *tth a fwl %!Ällo ßmpmum m ^ mm^immm 

Kg. é, from (2), chows the paraontvpi of Uaic reaeareh expendituro 
M total rmarefe eiponait^ ^„^ totai rtpd(U^ tIptnéltw (ü8 ^ l0Q0) 

4» a imter of ooturtrto«, hiP *« „n M ^n^ oneöt     & Ä ^^ #f 

the «»il comrtrtoa a '^ proportion «f the total research i. UMíü - 

«feto «ill *»»r*Uy H synony««» **„ univoratty a«! toahnieai «aivtmty 
mHKfc "• m* A% ^Ue «^w* *'*Utttt#a.   At the o«c «Ha» th. .aall 
MMüíO» im oaiy *„ W(î eoitpÄBit9| Äloh ajio ^^^ u ^^ 

M«Mtt»t* or for that .*• to appiy und uttHae «¿«nee « .w, f„ 
• • » «cum». *"" w 

••i »*«U«il*r part of orally »w^eh, both i„ «amila, a* b*«,* 
©owtrtee foi the l3Bt ISO ya«,,. ** 

£*^ ép^a iato «. **•« fffi of a** coition. (aU, 

•T! ^ftm*).   rao «o^t i,^^ 

MM Mh lo« a «-n - "^^^ «• «»«ortt« aanufactw» t. 

%*• R • A of eaaaiit aM aoncrote «imf**«*.   Cmmnt «^^^ .   .. 

UM »MMiM^laMiM than aoot othor fi.1« of «oaar, waîî8 pTL^t^ 

incipient pi»»« ef ißAwtrtalisaticn. ** 

^.^ . mM. %Q mm% Pieman with remx4 ta 
evolvo a system apprca«h to th« a*lli***<Ä- Ä*     * ^^ 

««lisatien of »cienc« and ttCmoiojer oi> 
la otkor v:ordci    to minTovm the offerto fo«. th.   -. *w wiior-so ror the advance of baaie r*««.««.k 
ana its ttMBfMMtlon into w,^ intmiai^ R • D. *•••»•• 



,4 

fi 

f 

.1 

Number of Employees in Research 
and Development. 

10.000 
•s< 

A 
A 

1000 

/ 

/' 

tao 

io 
i ooo 10.000 100.000 1.000.000 

Nimibcr of Employees. 
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Percentage of Basic Research Expenditure 
to Total Research Expenditure. 
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10 100 1000 
Tota! Research Expenditure. 
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: < :iir "h expenditure to 
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°   -"n   re,"  conn tri es. 



1880    1900 1980 

TIG. 1   D«cr«*B» in worWna heœro on tt» fcuiMim 
»it« per m* dMwlHn* voluwa in S«ed.n, 
laso-tseo. from O) 

craaiT AND ceucRETr. INHOVATIOK 

Host countries are »tin w«»ty a-^ptiw ttat 1IU»».U<MI 

within the billing   md eoMtn *!«. t-cw •** t.k« pi«, thro««!. 
".I« evolution of codn, or pr.cu«, .t*«u.«h «• ^ "^ 
ly historical WMH for this ¡»-uli.r way of noting ih. «r«-»«» 

of a rapid progre«.  tcmrds a bablubl« «Jrld. „.i-.»« 
Jn .neicnt  CìMT th. «xfcs of corr.tn.etlon HOT. ¡»».a «ntlr.1» 

„„ excorien«. CMrtwpM. flecl*mt, durinR «•* •«•* th. «^ 
of bik *»11««W» — «„»tructio.« «te.  «ut h*v. »*.r. «-»«reus «* 
of ehockinS .fi«ct».  More «eroUy.  Tor  Instance when th. «•"•»«*• 
dustry grew.«.,  the dlffiou'tl«   i:. a*talol.« d.p.r.d,,M. ,«!»«. 
of eolnt cito,   ir. ne ^lnK ,— r-1.U caUcJ  for puMic 
•suspicion and i.lriet  control,   -IA^  ...... »-.«   ..!.- 

.  ^4-:T   ,^,nt». I'-ri^or-K. cftftn to bo nade ¿>y   *n and ccrstructmr, war.  r.tu* !.^'-?t'- '      •    » t... ,-t 
      ,-.    -, ,„,ir i-  - i *,-•;" hi.; ìH-cn ot   he ivy  J -¡-ici 

sí; i 11.id   labourer-,   'uns     v^-iV^r-i  .•  ».--y 
••       i     i    în   .ru-i.--      "'no u¡; UU   today's  in.«*~ on re^.iv h fio*:.  :-'ir b-:U-  i»  f,nu<  »•     « 

national   cowiti,,  worV nu  .¡tMnd.inl  ,,-^iflozione  et,. 
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INDUSTRY 
too 

prftnfl«^ »wtl 

Time 

•riit •   Innovation proem 
in «idvdncod industry 

Immenso seriosi oí  costly» empiric  ».<*:;tu ar« still mann despite 

th* fact  that  they arc only vr.gvi'ly   -«-*f I-»¡"tire tV  true characte- 

ristic* of building rufcriji , e::^o.:'iü  lo vwyinf, •- -.naplex environ» 

«wntal factcr.i. In  itr. entity r* is  -yeto:? of  traditional aoceptanr* 

testing  is bicorni ;>£ »urf ,ir.û ¡nui e a Unì-n' of retardation <t£<iin*t 

further* industrialisât Io«, awì th;s   ir c-.^inf,  in r.till sharper con» 

traut to  the i act   »h-at   th-ícr.vjr.o  rn^-m;?-,  au-vî »rn instrumentation 

end da tanniti c <¡x¡ -««rtisc   ¡r** tiV4*l*bi« •'or a nynt <•.••;! approach  to re- 

search «ad «ievrio^ar;!,t  and ier tenfjoj  purp*-er.,  like Already long 

Ago introducaci in otî»v.-r e*-»«::, pnvt^jclior.  i,.*Ju.;t rie ;. 

It is fìii»o «a «i i*ir¿. tÄ;.»r«. di« io ihr Ma*. >ric development 

that rationalization rz-.ther Or» ^j.iî itat **ve innova Lien «o far has 

betón thff prédominant  i'.*«ii.-iro of   tu,*   Jc*vt:lûp*r.**nt of  concrète  industrie 

Tig.   7   !ih->wü   the   .¡-•••v-a' .••   ir, ••••;:-k ' r»-   hour-: f;i   *h«  building 
un"   "'"'"••   f''   ijfi   in  ::w»".íoii  Í3J.   iTcc.i-jt 

ru: ! ».";;.-   t ••>   t ;•;•   i     :M    * ic;,   • r O;:J   f»   to   2] 

Sit.; p'^r  m3  iiv;.- li iu¿   v 

concreti-   Ci-mj..   »'* 'd   * —i 

hou -•*  - 5 per . I: 

na I Ion r\.>;.rr   »h ' i':t    'i :.MV »i i- »   i ;-,     i J ; r>   ,.• • !! A vi r.i ic 
OÍ    Í lie   <;*':r.; i. • 'i t   ¿n  vo.:*..  .jüiJ  rar- 



- li 

tie«larly du« tot 
1. Kcch«ni2âtion of -sscavation and transport 

of raw «kâteriaXs 
i. î»ere«. of kiln *iM» «00 • -MO t./day) 
3. JUtionalUation of kiln operation 
». Introduction of bulk e«B*nt tran»portation 

• n. tU. ha. eo- to -ak. th. .tata-nt that th. •~^« 

..vi*, in «U,. proer.««, .inc. * V'     nlTh 1. noÎSîT 
littia lnfl-ntUi .oi.nc and t.ehnology. «»ich *.. not at nan» 

btforo th« w. ..,„,.„,, -v.«. 0f the innovation «roca«» 

._ .  • -•...».«    Thai »idaaHMdal* Ph.«.  <th* *••••**•' OT 

to advan^d l*W- «*   "~-T oft^\.„ than l«% •* «» 
,tit««l «I- introni«. £•"•* •£•££„, ^ „.»a t*. 
total «o«t» of th« * » » l*»«Wtnt. TOO '""""^ ,^-mt.à and 

„U oTtroll- ^-.. '»tin. into th. W ^ T^"^ 
.i.« .~t «WNIII activity. An entir. product divclopanwt •»** trial and eo»*M>iai «««"* o( iBB«,try. 
.*.._ ì.at fi». voara OP leas in quit« a iw «Tí" 
oftan tut II« ***• t   vi.uali.e th. « * » *•««*• 

«,. . r*pre .«t. an attest »«£     conti*«-.« th. .li« 
of th« fcuildin. industry - i» thi. eonnaction eon 
of «Ithor «wt or conerà ind««trv; "-« «T^ SS^l«». 

: M oraeticUy It*, i» ^T^^lSiS SS m«- 
lecture» «te. - «* *» • •»* «* *«**«* e***»*•1 

^^ «Lt ««»»icters «te. «tU •**•*• try t<» find *** «f* operators, flaut toiwrwcw*» ^Ä#M«.i «mtactt «te. S» 
!^ ** *4^ tm «mm fro* tha litwAtw* • pars©«** etmtacw »* 

*   And t© pie* «t* ww IVBm • mMmiM%m    immtwee etwractiiríii- 

«.i— Ä# aatûfialg et«, are tïwis brought femara. 

cx^ilnT.. and do— ti-o to to convince of the .ecurit, i» 

accepting new things- „„„factors   site- it      »i,;^ ö-in    bo cauti c contractor», '*•• Hereafter comes the third gap, ¡>^uuac wcreaiV «.      «. Srt hr»mir»ht to understand ana 
.„.inner,. ,1a« operates etc. -« t ^     -u^       „^„^ 
acc.pt tho n«w iO,as .,nd proecduros.      «t »- t 
co,». CE H » D havo attained aoo»t 10 4, -no v    y^    ten    JT 

„„vo p-scd brforo  th, bcrnk-throorh in pr-•« »' in 

concreto Innovation. co*u.n,.d a« «n »o*. ar.a  .* 

.% reeearch institute. 
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HOUSING AND ClVIUìNGINKliRlNG 
^o loo i • —•—i '•-- 1—u^ f rr» ' 

Fît» •   Innovation process in the building industry 

dangering barrier aeainst « *oro Mplcl diîVclop„nt tôWard8 , ^ 

.hoLinH     " "W P"MrCh  ÍS Callud Uf0n to "3l" *» rouble 

ducts,  .nto which baSic aise.ncopt, My weU bo built-in   In Lot 
in mérous ca.es aueh ^ i8 whac .„ ^    » ^ 

so lh
Crrand I*   tU* ÚÚHUíMím •*•> *<« »hey have b en    LgÍt «o much fro, the v«y «ny Poaoarch lnstJtut.s haVp ^^ ^^ 

mmmcH - AWIL OR HAMMER 

The  introduction duririr tlm  f«r.;a       .     , 
thtìQ^v   ,n,í • foriJ,;ï  ot   r^V«ico-chc»lc4l 

flnects rr-ni--n/i  •>*... ,u(i r' *-* i:rch  m Riuny re- spects     repica!     thC-     tlM.ÜL^n-a      I- ..ytii,.-     ...iX^rir. 
iiiviffiDy inert-  ;«,<• ..> ;n<*.., r ,    , 

• • ». UV  .  v* I     till'J     < [• 'i "'!<*• ri « t--   ,• . . »        i 

naturo  oí   cfrmnt   ..,•-•>  •,„ . ** • •••en or   me 

h« not r,K„lt«l   ;„  ,.,..,..,.„„   •„,',.    •:',i'n Jt"'^d-   H„t  thi« 
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method* or in «IffHridurtly improved characteristic* of concrete product, 

o.ff. »wrkability, sireneth, durability etc 

The precast concret, indu«try for insane* ia .till iai«.ly taM* 

upo» conventional concret, to^-ioar.    The **«.** Mí ««I«"/ t"««» 
hat, tam attaint oy mechanisation an* mtiowUMtiM.    •*» acceleration 

of th. hardening for UMMM by it^. coring ha. be« introd«*»« «M 

«MiftMll» and fMMf* tas MM* ta« MíUMí MMMMUIT U t*i« 

amigli tm *«"**• *»»W ** fer ""^ W*9*"' "       *"_ 
»« «A M «ta> MJMMM*. .f MUrMl* «I «—CM*** epMifiMti«». 

for iataiiww MA eivil MJìM.M preci «acret* is «Uli Uff»* 
ccnowrt* M it «• «i «ta tailed »it« i« th* ole «ge«.    *». ** e«*tlM 

of ita prwa* iMMtry i. d*« t« tta Mrti^ff i«****, a* t# tta 

engin*«* «Í Mtlgi* Mi MMVTMUM. 

PiS. t# »m» ta«»« ftf ««M»ta, «* M ita •!*• i« ***""* 

»01* HaiW CARI» elfi» ft**** 1*§-Wt «ta*i » •»*• «•** 
London, «ni •till a W**tftt, MMtMl« t#M. W*. It MM» |~* 

urta» «M«l«MMif •****•* «•*• •*••«••» i« **-«lï*   »-»—* 
tar« ta« um mm****« ******** » ***«*•» m ******** *—», 
mVmmmmmêm^mmHim^m*Êmmm*êm^m^ 

«tf «TMtiM WIM, #Í*M MMjMtail   ••Mta»*«iito<.   *»^« 

cenerete i. to «1 ft**«* MJMMMMIIM «till tta mm ***** 

MUtM*m««^^'«l*^,-llll,lif,IB*l,,l,f^^ 
m«an« fwrtf 3PMM ••*•    . 

Naeh mm**m m MUMuf « *• *•***» «-»•• * *J**f*lt 

Powerful UM t«M»i*ïM» MI» MJM-Mt«fMM»t •«MHlHff «**"* 
micro.oopy «t*. ••» p* to MMM, ** *»—*mm«t «* •*•* 
» . tta wm*t* wm*mto mmimm MM*» - «M ä»* ""^.^¡L 
too «MU mmmmU Mí M1«JM iM«ffi*4Mtlif tlMr ^*mm%^*^m 

of car »A.   %t» *• Ml«rti© tta fMrtttt íMMMíM M MMMM 
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with What could probably  :,.• ,ic.\;;>vr.!  l-y  fornir;)',  •_>tronf,,  temporary 

project f.roups  making continuous  i lew-,  oí   information  from basic 
*nd «pplied research  to the  ind; jtry's  HAD werk. 

Efficient organi :Jt i on of R & D activity is well established 

in Other fields of industry, and may well be forced upon the  cement 
«id concrete industry before long. This is because savings  in the 

cotte of materials in concret* commence to bo attractive, This  leads 
towards more efficient utilization of the cement,  e.g. attempt to 

Podtic© the ceiicnt contents of concrete. This a^ain brings the homo- 
geneity and the level of the characteristicc of cement mors into 

focus than when conventional technique is used. At the som time 

cement Industry is in a pfwse of remarkable rationalisation, partic- 

ularly with regard to sites and capacities of rotary kilns,  and tt 

is not easy sitwltancounly to redW the quality variation» to eruch 

2«MI then has always beep «juite acceptable to concrete nanufacturert. 
fhlMt the probability mm be expected to increase in the yaars to 

oos»s for failurec in precast concrete aanuf ¿«tur«», if research «tees 

m% very soon mobilile considerable efforts in solving the moat per- 

tinent problem btfw failure« nceccHitate painful *nd defensivo 
investigations involving toas of pre*tige, controversies with aw- 

tüoritins and retardation of further innovation And growth. 

rig. lì is « compilation • f SOme M jar fields of operation 
under problems for the conste industry of to-day and tdomw. The 

industry must have these things uruVr control, technologically and 
economically, iMtua- of b,i(,c loffc tQ coritJniiotjg %rUl ^ ^^ 

of thort-sight«* troubl, shooting. Th, probi,, outlined in fig.  12 

s»y be transformed in the foUowir, r„««ork of iepart.nt sm. of 
research: 

„¿A    Ä 
y nP***3l and elcet.*onic nitroncopy, 

PTA etc,  together with d-iti nrorr--i, - «'i* . 
to produce and lni-crprotatf  it hi-»»- *•-•.••••     . 

Vi .K+ix   n h%eu r,.tlfS unirvi ted counts of data 
Oft tunera! compof;itionr of  co;..-nt,  r•-• ìMi.r r'v r.i   *  „• 
riti*-  .MC    TK.   •   ,-, --•..i.«r i..,i. rji   textures,   lapu- 
riïicr  etc.  The  JUIMU-T.'V: of   th.-sc •-tor",  c-n 
cement  pu.tc and ror.cïTtv  .-..•-  th,•-. • .   ,.-.     i.   * 
Th.     „ ,    . - fh -1   "    !'« •*<•*•-'! ' itr. r,re,t power. 
Ihm  rucaren  is  of   Cî,uni   -Tort,ncc   ( -,r   tho   r 

dcvclopr,  nt. 

ri iturv   --.:•..»   ! oh..»/i . . ,   o: 

to  pron*. »'tics   of 

ti. ¡'.rea power 

m PT.uf.iPturc 

i 'tvi. i.--c!r irl ..-.,<   kr.^wli.d»:.: on   the 
7 '•••'•u">    ' :   '•'••.•••  •',(>   f.,r  l:fJ.-  i-., .,„  u,v,. 
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VATER 

Bfmcfmt romano* 4W unrnstm er cmcmw 
Savings in labour cost« and innovation o' «°"¡¡Í05L 

properties Se a structural material poxnt toward» the «•# 
of: 

âcc«>lev«itud hydration by atcvun, 
«lactricity ¿>iü hot w.u.or curins 
choalcal  .lece 1er ;itors 
mirro-n true turr re ?. nf *• r'c.irirnti 
(ia;motriC-r/p">lyi:.^rG) 

U.C.   12 

Industrial waste waters and evon son water will have 
to bo made .acceptAble as mixing water in roß tons where 
frosh water supplies fot' domestic purposes tend to be 
threatened. 

A0CRB0ATB8 

Selected high-quality abrogate« will be **"****** 
special concrete of hiCh density una strength.  *"«"£""      • 
conventionally acceptable  ^regatas are being emptied in 
some regions mú mwt bm replaced by; I 

1.    Crushed rock types of a vrid« I 
range of Qualities J 

Î»    Artifici« 1 ace^gatfes 
i#   travels* so iar considered 

too eofltAWifwteá * 
i 

mxim àm puam #f w$»m \ 
Automation und 'flow" of manufacturing f^?îîf ^í1!^ è 

bo aiwod at by the mechanical and electronic industries *«• J 
volvin;»,: • 

wixing I 
transportation 
plue ii if, 
compaction 
denoulding 
regis trat Iona mè control* 
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t. trrMioloev.   H.nce,  coninç fields  of 
ly applied in precast  concret        • ..nolo. ,.„Mlc«,try, 
intensive studies .«st  to:   C » ant    uu. ^^ ^ ^ 
and also more general  studies of  the   ^ n    needlng 

ground powdery materials.  Aleo cement manaiacture 

studies of these subjects. 

«d it. behaviour under vibration,  transport .    • =." *»¿   »    » 
iB6 „.sic science and electronic experimenta   tcch„>q e 

„ith in »eaninaful quantitativo ^ Pro«.«^ 
tlon ha. an urgent no.d for this research     o^     « ^«^ 
tUd.U. of .i« composition,, iaprovcen   o   co«act^n   e 
„tting «to. Cenont industry has interests in this know!    B 
regard to slurry problems and false set phenomena etc. 

ffflMrnt m im*«. Description of th« hydration pro«... 

th. .truoture foption and the nature of .tr«.t. and o   w**. 
ÎS concrete i. now »i« approach- hy basic scianco .up- 
SíSTw P~-ful. «odern incantation and datanaUC. Thi. 
£1*. L.t be applied in .t-di« -ith the ai» to "« ^« 
hydration, improve strcnyth l««*». control industrial "-»'•"**• 
p^ce   c and fi»«l product«. The cocnt „.»fact«* has »uch i„^ 
t!Lt in the correlation of these «Mi., «i«. «r. «curate kno-1 

edg« on ceil*.it characteristics . tc. 

•««•»m. Time ha» co«« to re-,« the •^•***•¿ 
tv fro» the civil-neinocrinr. acceptance tentine methodology and to 
apply science on ion-oration, rupture «cchanic« etc., aided by 
jlrn phycico-,he*ic.,l indentation.  He« riions lor citation 
„y „ell creato unpleasant surpri.es «1th re««* to doterxoration 
TrL•.   I«or«nt probi..« exist conocminr. dc-iein* *"•^ 
tie». .«r«.lvi»y of confinate* «atom, alkaH-a^ofiato re«.! 
Vity and'lona-tt*. effects of  initial,  plastic ¡.hrinMSo. 

COSCUIMIKî P.CKWXS 

Thr  Intention wi-.a thi«  V^<~ >• ,s ben to present  so«  We«. 

an<1 ,oH.v,tio,,  for discutions *•!,,, ,n  i r ecu,,,./ «>•« 
,on,„t and  «v,,to res-arch ,..d *  *  P aCWuy,  both  ,n c,»c„t   «• 
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dustry and in the cor.rrr-?te industrie:; to corae. 
Wo now find cl.-irsicU , post wdi w.iys of ©resizing institu- 

tional rfcSiMrch with Us heavy working rroocdures cf cooperation 

and exchange obsolete, and not efficient as stimulation for the in- 

novation of industry. I ara convinced that the problem of 1970 it 

to facilitate flows of information so as tc create operational en- 

tities of our knowing« on*. 

basic natural science 
silicate cheiaiutry 
©«went anjt conerete technology 
cement manufacture 
concrete aanufêctur* 
electrónico and data processing 

Naturally, exceedingly many «spoeta of this philosophy havo 

not «ven been touched upon in the preceding analyses dospite the 

fact thai w can s*c before u«, a riains wave of turbulent develop- 

mont both regarding the inherent problems of sciane* and research 

and coneamins the «ays by which to stake our achiuvemants useful 

for technology and constructional enterprise. This is the oasi« 

challenge in the present situation. 
And the problem of habitation to people belong to us in coewon, 

althoueh thr.ro arc decroo* of different nith regard to actual tech- 

nioal level«, food consumption ind so forth. This «e*ns that «ay» of 

proving th« rate and efficiency of »aKinft concrete the sooneet pos- 

sible should he made available to all people« 
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