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METHOD ABD INSTAL~A~IOR FOR BZTRACTXWG 
ABD PRDVID7XG I• DBSIRID CDK»OSXTIOM 

·GUJ1ULA1it llATDIU. 8UCB AS BUD 

In reapaot of ground excavation for extraction of 
sand it is bacominq of inc:reasin;ly greater importance from 
an environmental viewpoint to use the extracted san4 in the 
best possible manner. 

5 Described in £P•A•O 319 070 is an installation in 
which, immediately after being auckad up, the sand is 
separat•d into fractions and delivered in a parti~ular 
desired composition for different purposes, for instance for 
the concrete industry. 

10 Such an installation has the problem that whan sand 
or gravel is supplied in determined compositions a quantity 
ct granular material ia left over. Such residua la 
transported away by bar;e, wharaafter this sand i• usad for 
instance as construction site tillinq. 

15 The present invantion has tor its object to provide a 

20 

25 

mathod and installation with which the sand oan be separated 
into fraction• at th• extraction.•ita and discharged aa 
optimally •• po••ible in the desired compo•ition while as 
little a• possible is lost. 

~o this end the present invantion provide• a method 
for axtractin9 a~d providing in desired composition of 
granuiar material comprising th• f'ollowing steps of: 

- sucking or scoopinq up granular material; 
- separating the ;ranular material into fractions; 
- mixinq the granular material into a Dixtut:e of th• 

diffarant fractions; and 
- addinq granular mat•rial f~om • f~action in•uff i­

ciantly available at th• extraction location. 
Whan sand is extracted at a particular location, 

30. knowl•d9• is available rela't.inc; t.o th• composition of t.he. 
already extracted sand, on 't.ha basis of which aase•sment• 
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can be made with respect to th• composition of the sand to 
ba axtraated in tha near future. If it is anticipated _that a 
particular fraction will be extracted to an insufficient 
extant - thi• dapendinq on orders placad by end users - this 

5 fraction can be •uppliad to tha extraction location, for 
instance by barge or from bunkers. 

The present invention further provides an 
in•tallation tor extractinq and providin9 ~anular material, 
for instanaa aand and cp:aval, in desired aomposition, 

10 comprisin;: 
• means for sucking or •c9opinq up ~anular material; 
- means for sorting the material into two or more 

qrain size classes; 
- means tor mixinq the material trom the classes in.to 

15 a mixture of qranular :matarial7 and 
- means for adding one or more additives to the mix-

tura. 
Th• additives may comprise plastic material tor im­

provement of the properties ot concrete. 
20 In th• caaa tha shortaqa relates to a traction of 

axtramaly small grain size, thi• traction can be prepared on 
an inatallation for p•rforming the above stated method by 
further grinding or reducinq in aiz• a traction at ~hich 
there i• a mu:rplu• using a grinding device. For this purpoaa 

25 the presant invention provides an installation tor 
extracting and_ separating into fraction• granular material, 
for instance san4 and ~aval, in desired composition, 
comprising: 

JO 

- means ror auc:kinq or acooping·up granular material; 
- means tor sorting tha ~aterial into ~wo or more 

grain size classas; 
- mean• for mixing th• granular material from the 

· claaaea into a mixture of granular mat•rial; 
- ~•ans !or grindin9 the material from the classes 

3!5 with the smallest ;rain siza in order to further reduce th• 

grain aiza; and 
- means tor adding the gro~nd material to the 

mixture. 
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Further advantaqes, features and details of the pra­
••nt invention will bacoma app•r•nt in tha liqht at the 
description of a preferred embodiment thereof wherein ref e­
renca is made to th• annexed drawings, in which: 

5 fig. l shows a pa~apactive view of a p~eterred 

10 

embodiment of an installation for performing a method 
accordin9 ta th• present inYantion; 

fig. 2 shows a diagram o~ th• installation of fig. 1; 
and 

fig. 3 1• a diaqra• of a device for use in the 
installation of fig. 2 for data:rmining the content of dry 
aUbstance in a particular fraction and/or ~ixture of the 
sand. 

An installation l is provided with floater bodies 3 1 

1! 4 and i• diaplaceabla (1') through a lake area L already 
·excavated by this installation 1. A barqa B to which th•· 
extracted sand of a determined spacif ication i• dalivered 
can also ba aaan in ~iq. 1. 

An in•tallation l (fig. 2) comprises a suction pump & 
20 which sucks up and delivers the sand to a separating mean• 7 

wherein the qranular •aterial_ot a mean diameter between 80 
and 180 mm is discharged as gravel via arrow A to a barge s. 
Using a pump a the sand with a qrain size smaller than so 2DJll 

is added to separating means 9, 10, 11, 12, 13, lo&·, and 15, 
25 which are only dasiqnated schematically, where separation 

·takea place into fractions B, C, D, E, F and G. 
These separating means 9-15 comprise dewaterinq 

mean•, float sand bed•, cyclone• and the like for the 
purpose of saparatin9 the granular material into particula~ 

30 ~ractions in effective manner. A similar installation is 
d••crib•d in EP-A-0 319 070 of the same applicant. In tha 
present alllbodiment fractions B-G relate to grain sizes of 
respectively a-so mm, 4-8 mm, 2-4 lllll\, o.s-a mm, 2so-soo "'11 1 

100-250 ~·· Tha f~action B is discharged as grav~l in a 
35 barge T - or in another embodimen~ - discharged as gravel in 

barve s. 
'l'he fra~tione C-G a~e introduced in the composition 

desired by the and user after they hava bean stored in the 
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interi~. Delivery of the mixture in desired composition ia 
indicated with line H. The feed convayors (not shown) for 
the fractions C-G ara preferably aach providea with devices 
for determining t.ha quantity of eaeh fraction added to the 

5 mixtura. A ~ixtura H is well mixed in a ~ixer 16, detail• of 
which are likewise described in EP~A•D 319 070, and 
delivered to a barge v. Attar mixing a sampla is taken in 
block 17 in order to check ~bather th• de•ired gomposition 
of the mixtur• haa indeed been obtained and to control 

io automatically or manually the teed of the diverse traction• 
c-a. Further details hereof are likawi•• described in th• 
above cited European application. 

In the installation according to the present 
invention it is possible to supply a fraction X from a barqe 

15 u it such an addition ia desired in order to comply with the 
orders of th• and users, whila it is thus avoidad that 
extracted sand has to be dischar9ed aa ao•aalled f illinq 
sand Whereof the composition is of l••• importance. Aa a 
result of th• supply of fraction K the extracted sand i• 

20 utiliz•d as optimally aa poaaibla. 
It will be apparent that the planning with the use of 

a computer is of th• greatest importance in tha abov• atated 
supply of a fraction or additiva. In preference barges re­
quiring the same composition of the mixture are leaded di-

25 rectly one after another. Further efficiency improvamants 
are fea•ible by loadinq two barqea ~ith a different mixture 
at subs~antially the same time. 

Xn•tallation 1 is furthe~ provided with means 20 for 
adding a f~action ot extremely small 9rain size. Thia is ot 

JO relevance for particular applications, especially in ~he 
concrete indu•try and more ••p•cially tor improvinq proper­
ties of concrete. As indicated with arrow L, a portion of 
the fraction E is carried via a collecting tank 21 and a 
conveyor 22 to a qrindin9 device 23, in the present case a 

35 ball mill. Via tank 24 and pump 25 the qround fraction is 
separated in a first cyclcna 26. Via collecting tank 27 and 
pump 28 the small fraction is carried tra• th• ~1rst cyclone 
26 to a second cyclone 29, wherein a aaoona separation takes 

··-···-------



[ RECEIYED BZ/15 21:59 1996 AT 5331169'1 PASE 7 CPRlllTED PASE 7) l 
· . . . 15 FEB '96 14:44 FRiOLD&SIEDS'R +31302545372 P.7 

5 

place until a traction i• obtained •t M with a grain •iz• 
•mall•r than 125 µm. This traction M ia placed in a 
collecting tank 30 in which thi• ~raation M is kept 
continually in motion u•inq a •tirrin9 means 31. U•inq a 

5 special pump 32, auch aa for instance that in ua• as 
concrete pump, this traction or extremely small diamatar i• 
carried from the tanlc 30 to a pre-mixer 33 where th• 
~raotion M ia mixed together with the traction G and added 
to the mixture H. 

10 Shown in f iq, 3 ia a device 41 with which 'the ahlount 
ot ~oisture in each fraction or the mixture, and therefor• 
the amount of dry •ubstance, can be maa•ured, Which is o! 
course ot the graatest importance tor and users. 'l'h• thick­
ness ~ ot a layer cf ;ranular •aterial 40 transported on a 

15 conveyor 38 is mea•ured usinq a radiation so~rce 39, for 
instance for gam:tna radiation, and a datector 34 tor thi• 
radiation, and qenarated to a recordinq devioa 35. Uain9 a 
microwav• transmitter 36 and a ~1crowave receiver 37 a mea­
sure ror th•·•oiature present between transmitter 3& and 

20 receiver 37 is also qenerated to tha recording device 35, 
whereaftar tha'dry subatanca content ls calculated by the 
reoording device 35 using calibration factor• •torad 
therein. 

Finally, each conveyor for each traction 1• 
~5 preferably provided with both a waiqhinq aav1ca for 

daterminin; the quantity of sand per fraction and a moisture 
content matar. 

-------- ----- - -- -----------
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5 

CLADIS 

1. M•thod tor extracting and providin9 in daairad 
co_mposition o:f ;i:anula.r material, compriainc; the follow:i.nq 
steps of: 

- augking or scooping up qranular material; 
- ••paratinq th• granular material into fractions; 
- mixing th• 9ranular material into a mixture ot the 

diffarant traction•1 and 
- addinq qranular material from a traction insuff i­

aiently available at the extraction location. 
10 2. Installation tor extracting and providin; granular 

material, ror instance sand and 9ravel, in desired oomposi­
~ion, compriainq: 

- maa.n• tor sucking or scoop in; up granular material; 
~ means tor aortinq th• mat•rial into t~o or more 

15 qrain •ize olasaaa1 

20 

- mean• tor mixinq the material tram the class•• into 
a mixtur• cf qranular material; and 

- maana for adding one or more additi~ee to the mix-
tura. 

3. Installation tor axtraatin; and providinq 
fraction• ot granular material, tor in•tanc• sand and 
grav•l, in daair•d compo•iticn, oomprising: 

- mean• tor •uckinq ar ecooping up granular material; 
• means for sorting th• material into two or more 

25 qrain •iza 01asaea1 
- means for mixing the material trom the olaeees to a 

mixture of granular material; 
- means for qrindinq the mat•rial tram tha classes 

with the •mallest gra~n size in order to further reduce the 
30 grain a1ze; and 

- mean• for adding tha ground material to th• 
mixture. 

-·-----------
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4. Installation as claimad in claim 2 or 3, provided. 
with pre•mixin9 maana fer 111ixin9 the ground material with 
the granular material fro• the cla•••• of •mall••t diamatar, 

5. Inatalla~ion •• claimed in claim 2, 3 or 4, provi-
5 ded with a collaatinq tank ror the ground material in which · 

1• placed a stirring means. 
6. Installation as claimed in claim 4 or 5, provided 

with a pump tor pumpin; tha qround material to th• pr•­
d.ryinq means. 

10 7. In•tallation •• disclo••d in the description 
and/or th• fiqur••· 

---------- ----


