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1.      jrU rudwt: ti m 

Grave'   in   ücnaark   ,s   o«nt,à„y  won   ,>0!,   loo,,,   sedi- 
rcnlary  depuis,   •?   ••• • •    .    .   » ,..,,,        ,    4 ' - -   • -'»-».ìVc.,,   modest  pro- 
duction of crushed  granite   in  Bornholw. 

The   formations worked  is  deposited during and aft.r the 
quaternary  «lactation.     During  this  period Denmark was  ice- 
covered 4   times,   the  giêcUrf bHf,9in§ ,  |Qt of ^^^ 

from  the Scandinavian  peninsular.    This WAS deposited 
at  the time of melting of  the  jl-uiers. 

Tho  deposits arc partly moraines, partly often character- 
mie wu-water deposits of a shape having u,*de  tho« 
*asy to locate.    Especially the •eit-w.tar deposits are 
»orktd.    Probably there aro no surface doso deposit* 
of this Mad at which excavation *of „«vol his not taken 
placo at one timo or another. 

The »ateríais treated  |rt this paper arc classified accilfd. 
*ng  to a well-d*n.i*d  sieve-analysis.    Thus sand is de- 
fined as grains b«1ng able  to pass a 4 m tisico.  stones 
aro  retained oit a * «,« iU-ve. and gravai is a mixture of 
sand  and stones 

Seen  from a products-point of  view aggrcfitt »ateríais 
are dlvidod ino -hin   materials" *»n by production on 
tfiftd,   sea dredged waUMals ¡lumped from the sea or Ufcan 
on  tho beach and rock  -lateViais produced by crushing bed- 
rock. 

?ctro<!rdphUally Oanidi  agréai to materials consisf of 
a   niature  Of Scandi,::- v :„.   tedrncí:     a,;,  .u1:„áH   ami Ba - 
tc-fa ï    from  :iwr  own   ,;"!•;;.—-c ••».'. 

Thus   ihp ci>v-.'j->i i lor  n ;" •-,:?-.;  •• 
<1 'art/,  2  -  •:-   M;:f;..:.M, ,   .    -   ' • 

!/  K   ìlio»*   70  -  í:G-.: 

•* > < » :- :•,   t i* r*')or !»<!"•.»*••? 

I ,! •   ». * :»:.f) •rial   •/;.,- -,?!«. /       *. i •; . 



the   ^oi'fìlrv t!,í.  .'ope; H ion hi story 

and   i.ic  we-itherir"   aito-*  reposition.     T/oically   in 

the  eastern  part  of  Dcnuark   al)   cravç]   types   are  rich 

in   flint   M\f\   ïi;ni-'. IG.-«-    an-j  only  contain   about   Z0%  of 

granite.     Going to   tho  v/est  the  amount of  flint and 

limestone   is  decretali^g  because  the pre-quaternary 

underground  is clay-rich,  tertiary rocks, while  i« 

last Dcsinufk  it is   ntrtt-Cdrryinvj cretaceous   Mw 

stones.     In the western  part  of  \*tland the gravel 

types èro rich in  flint became weathering effective- 

ly hai   removed limestones and crystalline granites 

and gneisses.    There is  still  a good amount of 

çuertzttr.;  left.     Except  for curtain types of   flint 

<ted Hmcstartfc all   the store raterial effectively are 

sound ri {tardine physical   and chemical properties, 

although precautions have to be tafeen to avoid pop- 
outs during  freezing. 

Artificial   Hiorenatc,   in   th,-  frrm cf expanded  clay 

is  produced   U) raUi-vr big amounts  in Benrna:''*.     These 

it'l    o  SûiiO extent  u*r ¿   'n const rue tior  concrete al- 

though   the major us.»   • ¿»   »rt pri»l abrUaU-u waH   panels 

and tuildi.i'j blocks, una as  loose insulating Material. 

Artificial  aciijro'jn ces can also t;* produced by sinter* 

ing p.f.a.,  ti.is is, however, not done  in Denmark. 

1 
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2. The Function of Abrogate in Concrete 

Previously the aggregate has been considered an in- 
active filler usually  aer .unting for 70 - J%% by 
volume of tNt concret« mass, and compared to the ce- 
ment ratber cheap.    This point of view has gradually 
boo« aw<Hfled m4 it  It now generally realized that 
• lot of the properties i« fresh as wel. as hardened 
concite ore Intimately connecte« «1th the properties 
of the aggregate.    In particular a taries of destruction 
«onanisms can be ascribed to reactions between cement 
pasto and agrégate.     Thus it is noi immaterial which 
MM of aggregate Is chosen, and the f o Hewing consider- 
étions will nifnly leal with the fynctlen of the aggre- 
gate In concreto, and which dminds reasonably CM bo 
required to ascertain  the properties of the concrete 
1n the period of function.    In the fresh concrete parti- 
cularly grading and grain shape have substantial influ- 
ence on the workability, voter retirement end stability. 

lot travel 1t ne roa 11 y the cheapest component In con- 
crttt» and it is therefore the aim to »ake this mount 
to ar great a port tf tb   concrete as t'o ether demands 
till permit (e.g.  the  fe.-a of the reinforcement etc.). 
Tbl* «ones that It is endeavoured te build up a gradlnp 
bavltt 'tost possible porosity.    Soppeso tbo curve Is 
btitt t«m up gradually beginning with the biggest 
grains in the gravel.    The spaca between those are fill- 
ed with somewhat sisal 1er grains, the site and amount 
adjusted In such a way that the holes are filled in the 
best possible way.    After this even smaller grains ere 
added and so on until   the s»ial1*st size in the gravel. 
The remaining space is   finally filiad up with cement 
paste.     A grading built up to this principle will   in 
theory be excellent and ocouonic.    în practice the re- 

sulting concreto will   requin- larger amuunts of com- 

prusslncj energy to obtain suitable quality after cast- 

ing,     looking at  the  tiiecharmm in  compression  one will 
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retiti, that the small „.»1ns and the cement paste 

»'11    ct at a kind of bat hearings betten the  larger 
«rain», the resistale oi  these  to obtain a closer 
«PMlig depends on their shape and surface character- 
Mtlci.    The factors have to be evaluated until de- 
ciding the amount of sand necessary m , given ,1«. 
rtr example It Is obvious that crushed grains «111 
require «.re sand than »ell rounded grains.    In r.- 
»•tlw to «ork.btiity the percentage of sand .,»,«- 
««•"r it the only pareneter to be chosen freely. 

» *** bee» mentioned that the snail particle», Ut 
••««"am «»«nt. art urgent fact.r. In reduction of 
W. Mimi friction i„ the concrete. Cew.fHck 
««•». tNrertrt. will ,uw loW8r Hret,ti|i ,f 

Ü**: .'ir* **•,ptr!fic W,M* °r «• •«« »*. • 
•*••» »flueoco «n the water demon«- It Is not Mit«, 
pmant »Mcb sand is chose«.    At least I« the.ry 

M workability »sing least water. 

1*2 IT'l V '""' " -•'(thU "•"> »"»•• « «.Ml M) ha. great i.fiMBC, M th, ,„»„,,_   f 

I«.! ,t;°n9,y «torr.,,lrl., and therefor. »Ill 
«•Wt.ract the tendency to blood!,,.    On the otter 

ÏÏ,* .17! ço"tent of M,,,r w,n "*"» **• 
L!í ¡i     "'-»reise.    If ,lr entraining ,9,„t, ,rc 

.<r-bubb.es between the ,ra,.| „.,,„ „,„ * 
"tor t. be p,CSSed out.    „.,„,,., of .ate,,, „. 
«rol.  ru,„1re.   in   ,„,„,  ,  v/c  :_ „ ,,„        '     (      »» 
M cutjient ptus   filler  v  o r^  ,,..  , ,   .. anient /.«,„ i..r.   trt  excess of 37*; k«/M3 
concrete. ö *9'" 

The   f f «jurti   u!, cri   j n   ti1f,   , ..,.,     f   , 

» »   1 «i.'  vai«* curve is 

uni 



betwot i curve A and B, an if »k„ „ 

•' curve C and not „e»a        9raVe' CUr,e rc""-" I» -.1, «»Parts essentially tr,„ cupv# . 
«t »f«l normany be ascertained that seoarTt „  , 
««ret, d«r1„g Mlt1 ini '"'•'•"« of 

givtn. y«v«i can not bo 

Also in the hardened conerà«• n» * 

• UstlcUy. d,,i-B J». "  ""•»«»•UM. a.j. ktre««tk. 
».tiiy, drying ihr>nk»9e and dttrabnity  Th. n-i» 

l*t.s. ° M9ht or *e«»y »99*- 

ilctÎ.Tlï TT-the ureBs,h ¡i ••».««.u». ZI lit *îe ,/e •"M'° *n,, "• «—* •' «¿... •**»t,  although u s*t»*c  t» k. ^ 

•»»(.. ,.Be v/c   a L   h """" thn 4- C8"iretA 
*   *HMr   *'*   "4CÎ0   tho   StreiHiirt  win   .i 

th. »tr..,u ,maL!        «H«rU. Of M.r«. 

»tone* «r. covered by , u„, ., ,      •' "" 
'»e .*.,,.. „,, b. , ry £ ../ *' .\ ** """"• 
». M.,.., ,S ,., 

r 0 ; ,r ;9r* rm 

»ookod attor it,  th» .,.. i pr,,,,'" " "• 

«Id,.    Those „»,,   retard „r provent  th, k.J|., 
Of  the csswnt and can ,-.,>.*  the- ,,„d „,..,-,• ,.      Û 
acids <•>,! «f»      .. HI..».«..le.     Huyic 

«•«» can orto,, be rcuv,,, by ,„„¡,0 e,   lfc(. „hd. 

I"  the P,ec,.ti,,3 îect;,n,  t|w  rül(. 8f UM> 

in»>  fro-h i«««/,.«»-... t.   . *   * 

co.icretii thf> grading !, , 

*"': íárinkaqr $itlr», 0r.: 

^«•i-'  sfceirto.-.  of  g».,;t:( 

! ;•* '^•f    in   1 i .ui IUM)  tfn>  c*ry- 

•:-^'   is   ^í • ¿ rìf- tuff.     A 

•" '••»it   :.i.r-»,:J-..i(jc  d:'forn- 

' u'-  ^»e   »ü, ;      u   àtr.orb 



the r suiting strain. 

The pétrographie composition of the aggregates plays 
en iwportant rale in the durability of the concreti, 
this peint has te t»f divided inte two subpoints since 
the concrete Ns to be durable «gainst physical attack 
*nd also has to be resistant to chemical destruction 
by reaction«; between c^ent paste una  aggregate. Of 
course the reinforcement n;ust not be exposed to cor- 
rosion either tnú  is not supposing the concrete is 
fcept intact wiu,;,ut fractures, and supposing the co»* 
crete layer above the reinforcement is sufficiently 
thick. If a few limitations in the v/c retío are tc- 
cepted the physical durability of the concrete will 
essentially be a question of the durability of the 
•«negate against physical attacks. TMs 1S essen- 
tially a question of resistance to freeing under our 
climatic conditions. In this respect only hard end 
dense stones can be consign;,* Ci)odf %%M  p0rouf gfi1ns 
close to the surface can Lc water ¿nutated and by 
fretiing give H,* to p^.-nuts. ib**e images tilo« 
further erosion in these places end have to be prevent- 
t«\ ferticuUrly, and so far not fully researched 
problems ^rc  raised looking at the durability of con- 
crete against thawing chemicals. The chemical resist- 
ance wust be ascertained by choice of augnate not 
coftUJ.U« weathering particles, e.g. pyrite, and not 
belog resetiv* toother wirf» the cement paste. 

C*min reck typ.:* will    r„,t Chc-Il„n, wUh ^ 
elU.-.e, in the t,,-.in( ond r^r::, o*p.,n.linq „r, Uy ad- 
sorption of water.  ih- ¡«v 'tin •  , i.-   . . u- •••---»•in i-, ¡-i lieved in prin- 
ciple t.j luí ÍO¥ the '".eh •?!:.«> •...» ,w: 

Si')¿ *• «aOM •• f SO"* > >C > 

h •; d .    •   * • ! r. 
Vi?'» 

n » :> ' (.. f;U 
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ìlllbT° !ble t0 CX|)u,d morc th"" "»- !>"< k«« 
tö serious damage. e 

Those minerai and POck$ boing ab)p 
cement are SlO^rfeìi like: 

iï. Cèìscdor.y, Christobaliite 

^•Ht.. A,d..lt.. Phymt«. ¡ut«. R)Bt and aurl 

Th. f.llMlM „ery oen.r.l „»..derations can ». dMf. 

~« ;MC,,,S a9,rcsato ,s -»•«• * <"" WIM k«. f he o,c«dod until ,„. expansi,,« ,, ,». 

LME'        /Ï' 0t,,•,• b"4 * ireit ««* •' f.««W 
k«H.« thtti stoppino th« reaction. 

ISS^i» sf th. reactive ,!)lt9il( „ anather 

rlZ   l     !    íd- ThjS the äUa" «••«•««ti«, I. 
rad.sed and therefore g«K »ili ,,«t k- «   .. ,k. , •    »''* "ll1 "Ot bo formed around 

TM» 1* «plain,,,, unj, ^,tUu¡,rly l||e „^^ fc 

w«9 grains of reactive anarcn-ir*   um  ,, .Ä.-Ai 
e agortgatí: win cause dama oes if 

'«active sand is missing. 

IJ^Ül^^riHa« is the primly factor f, th* 

tent If"'„Í? eon"'""»«» is dop,„4lau on the con- 

Herat,,  fro. tlo  surrounding*. ê.g.   soa.wtlf|   gr 
woa il9rlll, ot   fc|sparSt     riirthor>ioro  thr  aUin 

contration  in  the nixing w.iier. 

fht consequences  of a HM j -«.• i i ,r,  ,..,,**- *.., '•,t"'   '1,M'ä   ructions  arc  tho 
following,   the efioct of v.-.i. ¡..  fl „   !  .   ,..,„   „, . 

«*)    Extreme  cxi;,^',;«        •• •   <•,••• 

C)      For-rtí i of;    o!'   (,un it..: i 

'0      !'»V0ip ! : .-. I .on   (,c 
•*!    th«:    .s.i f,..;i;. 



I»ri-r;«ili •'.';•:   „v; ' n 

in   i'ar'ú'Ji   ... vs. 

!i".c   it itit.ioii"    Jesu  !'0 obtained 

Usinq   roüMiü   •jijrjr.Mj^-,   tíM^Mi-r  with   alkali-poor 

cement. 

Using common aggrotto pirn   ordinary  cement plus 
po/zolan. 

Using ordinary  Portland cement  together with not ri- 
attivo aggregati*. 

tfsuaUy the method  last mentioned Is  the most  expta« 
sivo but  »liso the  only one  being absolutely safe. 
It 1s not  to be  fri---iotten,  however»   that related ft« 
actions  cm happen v/iUoul   formation  of expanding 
gels.     In  that case  the bindiug betveen the cement 
paste and  the arrenate becomes chemicaì in nature 
thus  giving very  good d4jh«5lcn between mortar  and 
stones.     This  is  r.iid to bo  happening  If CaO is   in 
great excess to thv reactivo silica and alkalies. 



Requir,   ,;i|i;>    ;0.. 

<* t   i h o   n r o s c n *• 
j¿ 

.i'-»   i - • >. i !<-ho'i 

:t:'ne   *>C:'tg   valid 

UH »k   i.    » -•   '"  3M11   together with   t; it inn  python-   *•„      • »•-<.". i 
abili-       <• J'•   4 ' « on  o f   tl^e  e, ji t- 

UUJ  of   the-   a:;3r,g.,t,.5.      :hU   stai|(hrd   15 

0'<i   and   i;   urjcr   r,v1s<r,„        ,hi . """ 

•PCCificdttons   nr«  published  in  proof. 

Valid requirements  gii/p  l imitan«-,.   .     ., 
,l„„     .,,. limitations   tn  the  -onttiit of 
««»».   Uli.   cal.it,  «R,|  „r,,»»,   l.:pyrUl«.     1» tkt 

••«  ««..*   »,   „ot  g)ve„  Wtr.,r,pMc.l   IU,,     t      s 

•«     P«roUS  sr„nf.     lU,Mll0M   ifi  thc «» 
positions are not 9i»eB. 

Ih.  te*t „thou,  .pp,iea  in this  wntr, «,,  „ „. 
" '" •«•'•'"»« .1»,  »IK «0,1,0,1*.  «dj»«^ ... 
eor<Mi.g to units. 
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4.      Pr<; ir t ir.'* 

Untor'uno !:»•»>•   it   U  not      r,'iMe   to  gi v    generai   rules 
for  prodiu    ,or.  !.._••     .   ,v, ;   t,St.   , ,-¡ vjst^oiils  necessary 

since  the  niant   io-     • .duct  un  of   ignorâtes   to a  high 
entent  la%   to be des ;gn«d  to «Oft  the special   problems 
raised by  the raw material   nd the  local  geology, e.g. 
the gr©.;nd-wat¿r faule.     Fu»therwore  the need  fer  in- 
vestment* win  to a high extcmi ba connected tô the 
wanted capacity of the plant. 

Knowing  the   raw mat» rial   ¿nd the t#i»ted capacity,  it 

Is possible  to buy prefabricated pltnts being «hit to 
»eet the rcqufremits.    S*for«at«eit of tfctst tua to a 
high e.<t«*nt bc (Mined fr©« tht llttféturt t.f.   •!#«! 
Products*. 

Our experience 1s  în conerai  that  it is prof i UM* to 
de-, iyn 4ft*í hüiia tl.c punt eurselvcs»  Uthouoh we frt- 

«lfcently naU us* of wcrtdiw   •»-L-fa'-» icued components. 

Certain  types «jf équipant  i«  absolutely necessary, 
this being:  Gear for excavating the raw tutorial,  for 

interna»   iranno.-l..j tier .   'or working of  the raw *«- 
terUl   iiïf.o  the cc.:::ercia »  product.    Stock-pile ami 
lorry loading equipment  is  also nc-cesiâry.    At tht 
pUnt at  least serins and 3 certi»i« ar^wnt af con- 
veyors ullt  be mreïsary,  sn»-.-*tim«s MippteacrM^d by 

washing af sand *is.l stones, rind sometimes  «t&o crushers 
wili fee required. 

The  following con-.idi»r.»tfcf-.f. *dil  wainïy ba doling 
With  the  description of   v.. ; .„,   im, of  l?qtt1pi,?nt 

•i '¡ <i uï»* t !» n >.{ -,   í, <» t ¡ì f,  ».; ..,»   J n 

tor? iiua í. i y,   :.i,i. wr, »f,.  \ 

te-, h,1 ici' 

iiUî   at   : :•: 

¡'.iff   I C '      .'! 

n   <•• r '. n í 0 r.: 

C'XvliV. . '¡'-i    ¡,.      f   . 

**.'~     V.' i ] 1     ¡'Of; Í.     .-ifj , 

: •••'-"v- :  nus.    Hn- 

•ì*»liì   *i   M ve  dvtétted 

riou'i   iy¡»e% of K.-»çhin€*-y. 

* «   i'. f.  ut  ;j\ ,:u f lo ,   the 

• !.i!'i.i;iM-r »1:0 wi íl  he 



~ It _ 

At  the  excursion  the  participants  win   se0  „  ra,lern 

0..1sh   plant   far   .rouucMu«»!   ar.or.«  ..|,Br   things 

»Mreoates   for   ..r,:r-t-      .>M  n-.,   ,..,„  .   .      .   , 
. -•••'  "'•••   •••un  principles  in 

the production-flow will  be  denonstratc.1. 

•« pU.t   is  mher  «ntypUM   s,nc.   ,t  „  „ 

»««est   1n th. „ru. havin, . capacity of »re th.. 
I • Ilion cubic „tor, por year.     Th. article included 
»t  the  end of  thlî  paper brW.y describes  the pr0. 
iuctlon-flo» and corresponds to  the   facts to-day ex- 
e.»t that  th.  internal   lf«lr,rmiH to a hloh „tent 
MS been changed and modernized. 

0.nl»h 9r.,el deposit, are t» ,c„cral coverci> ,   over. 

»«de«, «Men ha, to be r„,„6d.    At »,«.„. tMl „ 

TJ\T* U° '-S "   "«•»•«"•«. «« th. wrtir(» 
H carried .«y ttsl,,  |,rr,6$ 0(l colnr,y„r,    Ih, „„_ 

k«rd.« ,, „aoved coot lupous I, and „ dumped in ilfe.d, 
•KcavHed parts  of th» .it. 

tlse*h,r. th, .«rtrt« Is reeved occasional», „,», 
•«•valor,, pay loaders or do««, rurth.mor. it has 
proved to be rr„f,t,b)„ „tt„t„9 e.„,.,<torf. „ 

«« periods when it Is not occupied at construction work. 
« the Men M ar, »•„„,,„, t0 3at a MI jr 

f«r renoval of overburden. 

I" jener»!  It |, ecoBonically sound to reaove the ever- 
hsrden, if the ratio ïr»ve»/«*ei!>urden exceeds t. 

TM Srjvel   Is excavated uMHrl., the s«no types of 
e<ulp„,nt os «ootloned ,.„,.    orto» only the »»irrl.i 
»bove the 9ro,nd-«at,r  t>b|. Is  ut!ll»d, but tortaio 
PUcn  3!so snvel   frois !..-•„•..• ;.i-   ;.,,„<,.!-••,.,T  i, ,|,H 
usin.j  '.pec lu I ly dcsii! «.i    ... •  

rn* intern! transport f„r .?. . ,-..,,. u ,,:|. ^Unì K 

carnai out i« wtt>H~ „.,,,. ,,,.,,., H f;?#f! ^.^ 
lorr1,.s  or  u„rîJ,rSt   hc..c  flrt||   ^¡:   iJj|?if|í? u ^<s/ 



Th"  trii.ij  jr*(;   rnii-.r   : ; i> o ^ s   r( fju'" ¡ i no  since  a  certain 
acau'tt of  pocpif  ¿rv   oc^  pio.*  constantly  with  moving 
tracks.     Transport by  conveyors  is an economically good 
solution  ;ir:ce   it   can   to piacr.fi permanently and only 
needs  tc  be  extended   in sections.     At  the beginninq of 
the conveyor  it will  often bo necessary  to hâve a  largt 
crusher to diminish the wear on the conveyor, or the 
larger boulders haw  to be taken âway otherwise.    At 
My»«olle boulders larger than 600 mm »re taken away» the 
reit being crushed to  less than 250 

At  the plant  the gravel is split up by screening lute* 
the tororcon corMercial   products, the screening being 
performed «t  different  levels.    Ce/Uin fractions are 
«fter  the  screening Mixed   in well   defined proportions 
to bicct given specifications.    In general about IOS 
of oversize  Is accepted» and fro» a copicity point of 
view the  screening  is  cftcti performed using screens 
having  larger size than the description Indicates. 
For o:ca«p1e 0/Ô gravel   is produced using a 10 »m screen. 

Since the pc<iuir--.\:nts  of  the Danish market for snail 
stones, particularly 3/16 inn,  is  larger than the pro- 
duction of natu»»il  stones, crushing is used at differ- 
ent levels.     After crushing the crushed product is rt« 
clreulatcd in thr plant LO be mlxud with the rounded 
stones fro« the du pos its.    Ihus at Kyiwlle is  used 
uLoiit I!, crushers at different  levels  in  the process, 
;w:wng otl.ejs   in a  inarate plant producing nn)y crtun- 
e*i products  sort«.J  in  the  san,-j   fractions  as  tha usual 
•«•.:nr#Mj,itts. 

Cru-^iin-j  »•   r-rr«»r.-..-d  uiinn c-i'V •:< jaw crushers er 
c,ïm:  «»'»•'»^••s.     •"«•<••-. --»'ir e:./-••••»:»»:;« j,;W crushers ¿re 
bust  suit,..-!   fn,. c;ru.hînv   i;.,--,.- Loild-rrs.  *né  con« 
cr«r.h,rs   th,   :,o-,t   i,r   th     ,-.•::..-   f r.r.r. ir-ns.   less  than 
"!  •-    íjí   «"••«"*.':•   -i'o  .;.i-:r.. -,  .-.„ru...!..;:  ,:,.   ¡i;:.cn,lH 

' .'ici ion   ¡;,-,:.«   l , ;   ;tf.,,,        ;   r   ];.,.o   i.u,  v.,ar  on   th„ 
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jaws,   .inco  only   a   S,,Ue     fr.ctinn   of   t   ,   strne« 
actually has   te  he  crushed  r>,ue,n   t.he  jaws.   ' 

Stones   for coirete aç^oç^c.  deri^d  fro» <cdW.it 
•r* deposits  often  „ec ^hl(f(| hefor, De|ng „^      " 
«scortala  that dirt and clav on  th*  «.   r ««« tío/ on  t?»e  surface are  re* 
•ovod.    There Is  a large *cUctli>« «r        * . "       '**   selection of   various  scrub- 
hers commercii fly available. 

At Ny«„,Ie ,MW1  „u „ hâ,e laM tidt on      si 

but elsewhere „. are U5in9 $crut(ber,  of thc ' 

IT.'T m M,ta W4,cr*u '•*to a »«< •«». 
»•here the s„d 1, „diruto* .ml t.k*. ,« u be- 
CM. d.w.t.red cither ,t *„»„,., ,„„., „ „ 

Uni « „ruin im0Mt *f fi»,-, U «„„„„»„ „ 

«a« t ,    „„., ft  u.d l0 t ba5U for p|r|||u|iM 

*>•« H   Ueftiftc «Mrwutrf -n thc  pla.t. 

J«-lc «e«,.    MiMlly thc eoa.  ,s r..th„ „ur Mrt. 
)»9. it  Hut  If thc saed  »s  ltft  „ ,tocMllt$  f 
dewatertng. 

!• M.1  th. requires, of th. Dutit Standard, » 
to  the-content of 00r.>ys iUnM, „,.„,,, „, t> , 

«»  ti». Piace.    ikil  u J0  far  ». ¡,0^,,-k do,., „, 
..•••u-picHi,..,.  autOHitlt naelitiici not y.n |,„ilia „,„,, 
^t-nc,   larser  thlln  70 ,:,  „   ((H,,y ^.^  , .^       ' 

fr..-;Uo„  70/;.:,a ,,, ,ivc,   ihc   ì   ,„,. ,t „„,.,,  ,,,„   ,„ 
Pl '   »toy.     Going  «U'wi»   i«»   i fit   *;,., 

£•>•"  c.j»,icUy  is  tii-oi);»!!,,.  * A,   .. 
"t-;¡vy   to   hm.tMe.     At   . ?,..   • 0..   ,. 

' 3«* ", i y   li   yol M.j 

ïi J 5 »Ï •'!    il |i    f fi    ., i/o, 

- *»"'»":•   1    i-i-CO«' tr»CI 

•*  -H •*• if t»» ait'i 



THf?  sorHî'i  ru  hi* prtfor.n^d  on oither washed or  un- 

wachet   stones.     Tue sto.io     ¿re  posing   t i:  pickers 
at  a  conveyor  ari they  dump   limos tone   and granite 
directly into  silo«.     ine   grani tos  are  crushed  and 

fractionated   for aijgrigate.     Tho  limestone  is used 
for other purposes,    ihr:   remaining product after  re- 
noval  of granite and  |ímea tome  is  sufficiently  low  t* 
porous sierici  to meat the  specifications.    It is  very 

rich in flint ind is take«  to a separate plant» where 

it  ft crushed end fractionated to aggregate. 

Frequently  the  screening  plants die placed at the top 
of  the *i!os   from where  loading direct  into the  lor- 
rU»s can tafee placo.    Stockpiling at  the ground takes 
often pi»»*.*.»»  Ih« s;ockoi!e  being built up when  the 
silo-i decorno  full,    In  this caso loading is performed 
by {»ay-loaders.    S. Ming  is  usually by volume, al though 

the »or<» rao*;-••ni plants *»e  selling by weicht.    Thus at 
Hy;:«i!l»e wi*  are  rgu^poil with  t iiri'o  f,0  t'  weight«  e .itti 

3 x ?0 is» having capacity  to s ir ve about 5 lorries per 
«inuti. 
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l£^U»?^íM)íJaJlì-.L..Çont /ol 

The , ¿m of  the  prudute     f anamn-ht**   * 
i-.inn.n« „    , «Ogrog.ues  f r concrete  - 
Hill       RO    QUíllf'/    iMidn.i •y  Mu-iiiy  courra!   -   is   to aooffAi«  ^   .      1 
*>«<»» 9 es  uniform as  cohibí«»      T- , "10l! 

tha nr^^ Posible,     ine  considerations  in 
the pieccdina sections  should show  »h*  *,  A 

».an bê »âde  from a *ide  v.rïeiv m  *•      *    *  . Mï.   »jntsy ot   raw Materials. 

q        ty «.«r.»«  to 94k.  suro th.t  tk. .w„.d wte. 

f-      th,  „ o»e of th. .,0st „..ml.,  but «„. tt, 
»»* -fflclt   U„„,t  f.P  th, „„„„,,,, „ 
to rech. p.nUuUMy .UhU the „MD1(Jc ^„U, ¡„o». 

«< 11U.tr.t.d 1« such . „.y 4S t0 ähpw  ,,,Pth r £ 

Te»tl.ï ind runtrol »Ili   i» ,wril  „.,,„. tn „„ 

ûu .     \      ,'","Uin' """" ,s '•»•««"«»« ..4 

kiwi in »»pim* the «nur of tli* pu*. 

I« Practical   IH* it lNSt s „^  ^ ^„^ 

ffM tha .«H.     Tho „eco^ry si,G tìf  tN ;;amp|e$  |$ 

•t-.*ntuliy a  function of the „t.ui,.,,,* 0M|f,  *|,„ as 
thaw» in  tho tìbie Nelow: 

Max.   y rai fi  %i¿0 

•••••a ci 

2 

f; 

•> 

1 , 
i'i • • •• csr,-.ry   ..î(;,|. U« 

'-. : /c,   i <: 

o.r 

5.0 

10. ^ 
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The  table   is  in  ¿(¡coriacee witij   siniocsted Danish 
Stand  ras. 

At the   laboratory  the- s¿wpifS  taken are  thoroughly 

mixed  and howwgen-i/yd   ^».1  divided  into   1   sample  sup- 
pose:!  to b« representative of the bulk «taterial. 
fois  SAr.pl« is u:«id  In the various types of testing 
»•fog wanted. 

Th« testing methods applied in testing of aggirate* 
can be divided into thrr« n31n groups, each character- 

ed by the «ay  in which  the  testing is performed «ltd 
each arojp showinu different statistical probloan in 
treatlny th« results.     In onerai one will  havo to 

ascertain that published test results are statistic- 
ally sound.      tymy result ought to he follow«* by 
Statistical  limits. 

Th« **y ti  divietitij ten « .thods  is a*  follows: 

I.        The saciple  tv,,t,d  U spin up  In ^ncr simp,cs 

not consist!««! of «lff«i« »rat»*,    Examples aro 

*1«va-a«alysls and    H  sort', of sc lit»*ntation 
analyses.     {h0 accuracy of  these tostiti** osse«- 

•      tially  is  fi   function of  the wci«ht Of  th*  sample, 
and s«<sp|«s r.r.taiiur than the «;»imum sizo given 
la the tabi-* *re not worth  treating. 

ti. Th. sample tr«ai.«u in spin up in seller sa«pl«s 
«iter   ohscrv..^*   tf   t.h«   s1R9)r   «raiM.   ,-„„,,, 
*r« ail d^t.M-.ain,^.,^ of pt.tPonrêpjlh; c^t)05,t,0Ät 

<¡Bt«•inati.-,« of  gr.Hr,  ^|t%  »^.„^  structuf^ 

andl.ardBi.sr.  5H,-.v,. ,.il( ^,,¡<t trs.    Tfcf „„„. 

HI. 

««:;:•:..• r  ni    -;î r»,,   ,,-, 

ih« s ni. pic ! i t.-.- , !• 

t eri«! tf.'. tton cf ¡. ... 

VMícr   Tú.t «;,t,   .. ,, . f 

n»• ** . s   ,ì »'y  ï,î,':'   . ,ì , 

'> ? V    ..    fini! io.:'of th« 

.'' «   ^:V:C ¡ ¡it  #{,•„ /i t y, 

» < '      «.M      L V, C 



Ei.prcs.won   o;   the-   ro,„lt<   ;„. ,„. ;,, ,,j  „.,,   ,. ..,.„,..,, |y 

require t,or,„ !0r, 0f   »,,.JstMt ,„„  t, ,.», ,„„,„,.,,„ 
easier.      ÏJt«.   .act ht .I-;     r   <,.    .,-,    r    , 

*    ,f'   J   Jj^   í   •)'••"' r iï ty  result   in 
•  row of numb*».*.   ^,e ,.  „b„ft bf,1ng erirre?<|l|iJ bf. 

Cause  of  the methods   «ppiie-t.     Statistica!   treat«*« 

ôf these  tborefore  aro at  uest  extremely difficult. 

The methods in group I! can b* Utustpa.d ..itfcer dia- 

frantically or »chôma He. The statistics Connert*4 

to these procures are straight forward once the „u.- 
ber of grains is known. Usually th«* ^thods an» on- 

y wiled to grain. > 4 m. Of cours, it is paS5fn, 

to examine SBfdUer grains »ho, but the conclusion, ta 
bo draw« fro.-» a«aiy,f$ of the stonos arfl ^ %tr>im 

forward than the tone lu. ion, to b, reached afUr trwt. 

log sand according to  the s:ime principles. 

The ifothods  i« group   HI «onorali, arc* expressed a* a 

«•«i«1o ntmbei.    Thr.;-c  are  »o proMenis  connected With 
the statistical  treust of these. 

Two detailed planning of the quality control has  to 

Include definition of ihn Mr«« at which the different 

products  Uve to be  rest d.     ihus at o«    fir» tho «*ast 

sold fractions are ttisted daily, «titers  are tested only 
Occasionally. 

Ï» this country only  road »etat  has to be  tossed re- 

toUrly according to Danish SUn^-ds  rcf|u1rimi one 

*tc*e onalysls after proration  cf each 500 ei3 ¿1   least 
one önaiysis per day. 
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6.       CöIT^ Oíí i LÍO 3 

Our  co,i:pi.¡/   •:     :>i-:'.•:< i <<   -n  dlffoMítt.   ',,%!»*! and gravel 

prodi   ts  at   t.hrvr  Jif «r f't  pit«;,  £•»<• w4 1or one being 

NyiooMc  *>U.it   industries.     "Iho  produits  are   jraded  Ac- 

cording  to   ä  n.i'i sc.ïto  measured   lo  squire  hoU'S.     Sawd 

Is  sofd» washed or unwashed, gr«dt<J 0/2 washed» 0/1 

trashed,  0/1   unvMr.hcd,  0/8 unwashed,  1/4 washed.     Stones 

arc sold, washnd «ne! mainly naturally  rounded In tbt 

following grading:   4/3 mm,  8/16 «m,  16/3? nwt.     ttn- 

waiiited sttm** are  araderf:   3?/4$ mm,  32/GO am,70/100 *»*, 
10«V21,0 m«  :nd 2ÍÍO/600 m«. 

Crusbod an I »tner.il   sorted *ggr<»(Mtc$ art produced it 
follows: 

«ra*Ueî  6/10 M».   ÎO/.7C «iia, 2C/32 «i», J2/40 «m, «/«O 

ntutï 0'? *ffi» 2/8 tor», ft/15 m»,   l$/3? um,  3*/*# ft*. 
:Jl)SOr*.ii4t  crushed;   31/¿O ti»»». 

fwrtfeöraiore we are preducln« rovi! »stai  in *ho follow 

t»S fr#..:ti»n^: G/16 r¿¡«,  0/22 awl* 0/32 »«, 0/10 iwi, 
0/100 *«. 

Finally wo arc stilino r ïfîous  typ«» oí  unprocessed 
gravais tftfr** direct frw\ the face. 

Qur  total production amounts to 3 tai lito« etAfc minti 
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n<jiî*v: •»ö.f.ii., qraJiRq of a^regnte, 
«cfúrenc!»:   p*90 4   at|(f  § 








