THE FACTORY
OF IDEAS

It has been 21 years since the beginning of our adventure.
They have been exciting years!
We have innovated the approach to plant design.
We have designed and manufactured products with original and cutting-edge solutions.
We have redefined the standards in our sector, winning contracts that were previously unthinkable for
a small company like ours.
We have re-evaluated the experience acquired over many years of work and that would have been
lost due to corporate policies that are too profit-oriented.
Above all, we have invested in so much innovation and so much intelligence.
We like to develop ideas!
This brochure especially celebrates this.
Claudio Dusi
Icilio Guicciardi
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A SCHOOL
OF INNOVATION

1998/2003

EDUCATION
CEDARAPIDS

As industry experts know, the production of aggregates
for concrete and bituminous conglomerate is not an exact
science, classified in formulas and codes ready for use;
in fact, there are so many variables of the morphology
and starting conditions of the raw materials, whether
they are rocks in bench or alluvial, which frustrate any
attempt to standardize the reference parameters.
Basically, to design crushing and screening plants for
the production of aggregates, a solid field experience
must be added to the theoretical preparation, which will
comfort the design choices and, as we know, acquiring
experience means investing a lot of time in comparison
with who has faced the
problems before you.
When,
in
1998,
ICM
assumed
the
representation
of
Cedarapids for Italy, it
discovered a new world
and a new approach to
tackle plant design.

Even for the valuation of the investment the judgment
parameters have changed, there is no longer reasoning
in terms of price, but we are talking about ROI (return on
investment) for which the plant that costs little in terms
of purchase is no longer convenient, but the one that
costs little in terms of operation and maintenance and
makes quickly recover the initial investment.
Therefore the high productivity and reliability of the
machines, the ease of maintenance and the minimum
number of passages of the
material to be reduced to
sand become fundamental.
We therefore learn this
working philosophy: we
must reduce the material
to the size of use with the
least possible cost and
then treat it in order to
meet the requirements of
the quality specifications
and we realize that
Cedarapids has developed
machines with these characteristics over time: horizontal
screens with three shafts that, for the same screening
surface, produce twice as much as the traditional
inclined screens, cone crushers with a 1:10 reduction
ratio that allow the elimination of a crushing stage, while
the competition with a reduction ratio of 1: 6 needs two
crushing stages.

All this information
was transmitted to
us during meetings/
lessons held at
Cedarapids

The first consequence of
this new approach was
the abandonment of the
laborious manual calculation, in order to pass to the
simulation of the system through a dedicated software,
which allows to perform the complicated calculations
in a few seconds and therefore to carry out numerous
simulations of operation with various adjustments of the
machines.
This software brings together the experience of many
years of field work and the related granulometric
analysis, mediated together to predict the behaviour and
production of machines in the design conditions. The sale
of a plant is no longer the fruit of commercial skill alone,
6

but is conditioned by a very thorough technical analysis
which assumes an essential contractual value.

We have realized that having high-productivity machines
available, even if more expensive than those of our
competitors, makes us more competitive, as we can
reduce ancillary parts such as carpentry, conveyor belts,
7
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electrical systems and, consequently, reduce the required
investment. In essence, with three crushing stages a plant
can be built that closes with sand for abrasive materials
and even goes down to two stages with material that can
be treated with impact machines. In the case of abrasive
material, the type of crushing plant consists of a primary
jaw, a cone and a vertical axis mill, sufficient to go from
900/1000 to 2 mm.
Thanks to the appropriate applications we have revived
the vertical axis crusher for sand production and we
have used it, with considerable savings for customers, to
replace the bar mill as a “yard broom”.

500 mtph 125

All this information was transmitted to us during meetings/
lessons held at Cedarapids by technicians who had many
years of experience. The company was concerned, before
soliciting sales, to give us the knowledge and tools to
meet the needs of customers, well aware that with these
tools sales would be a natural consequence.

We have had the good fortune to learn all this information
directly from the “old” Cedarapids engineers and
therefore from the most expert technicians, before they
were retired or missing due to corporate restructuring

This school has lasted for years and under the aegis
of Cedarapids courses were held where it could be
compared with other dealers on technical issues and
customer issues. Everyone shared their experiences and
their solutions, for everyone’s profit.

Cedarapids
JC 4248
152.4 CSS
343 mtph

157 mtph

-279.4 +0
??

Cedarapids
MVP 450X S/C
22.23 CSS

400 mtph
20-80 %
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50

321 mtph

321 mtph

443 mtph
60-40 %
Cedarapids
1800 Rotor/Anvil
86 mtph

2438x
6096
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72-28 %

2438x6096

-20 +6
129 mtph
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-6 +0
161 mtph

-50 +20
110 mtph
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CEDARAPIDS
CRUSHING PLANT

1998/2000

WIPPTALER
BAU

In 1998 the Wipptaler Bau of Vipiteno decided to replace
the old and obsolete aggregates production plant (used
for more than 30 years) and requested offers from Italian
and German crushing and screening plant manufacturers.
A plant was needed that gave the necessary product
quality guarantees (10% of cubicity and 95% of crushed
surface) of respect for the environment, dust emissions
below 10% and noise below 65 decibels on the limit of
the property.
In addition to these results,
a plant with reduced
maintenance, advanced
automation and that
could treat calcareous
aggregates,
granite
aggregates and rubble
was required.

Thanks to the superior performance and reduced
dimensions
of
the
Cedarapids
machines,
ICM was able to offer, and
supply, a plant deliberately
ICM offer was the
limited to 100 cubic meters
most convenient from
/ h of finished product and
the economic point
high quality characteristics,
of view and the most
at competitive prices.
convincing from a

technical point of
view.

Wipptaler
Bau
has
considered various plant
solutions, using both cone
crushers and impact mills
as a secondary station, as well as vertical axis crushers

10

and horizontal axis crushers. In all configurations the
ICM offer was the most convenient from the economic
point of view and the most convincing from a technical
point of view. Wipptaler Bau passed the order for the
new crushing and screening plant at the newly formed
ICM, which carried out the supply with the technical
assistance of Cedarapids.

The
crushing
and
screening plant, the water
and sludge treatment
plant, the dust extraction
and twelve 8 meter high
concrete boxes for the storage of the aggregates with a

11
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The strengths of the ICM offer were:
1. The elliptical vibrating screens that, compared to
the traditional inclined screens, have an almost double
production and a small footprint in height. An aspect that
allowed the shed to be built lower than 4 meters.
2. The secondary crushing station (Rollecone 54 Classic),
set at 25 mm produces 250 tons / hour of material
between 0 and 50 mm, with 80% passing through 30
mm, fed with pieces up to 300 mm.
3. The tertiary station consists of a vertical axis mill
VSI 2100, with 200 Kw motorization, set up to 400 Kw.
The speed can be changed through an inverter. A 90%
cubicity is guaranteed to the final product, a constant
output product independent of the wear of the hammers
and a variable sand production, regulating the inverter,
between 60% and 30% of the total capacity.
4. The choice of the machines and the layout of the plant

capacity of 500 cubic meters each were placed in an 80
meter long shed, 20 meters wide, 22 meters high, served
by a bridge crane with a capacity of 10 tons.
Outside there are the 75 cubic meter primary feed hopper,
two 4,500 cubic meters of semi-finished product each,
the five-position semi-finished product storage belt:
rubble, stabilized, limestone pile, granite pile or operation
live and the conveyor belts of the semi-finished product
to the plant.
12

will allow the doubling of the production simply with
the doubling of the motorization of the VSI 2100, the
replacement of some conveyor belts and the addition of
a second cyclone for sand recovery.
Operating cycle:
The plant cycle was studied together with the customer
to satisfy its production and flexibility needs. Thanks
to the high productivity of the secondary cone station,
which can receive all the production picks of the primary
jaw station, it was decided to stock the intermediate
product 0-50 mm instead of the traditional 0-250 mm.
Given the high presence of natural sand to be recovered
it was decided not to remove the fines in this section.
The stocking takes place with a four positions belt:
stock of rubble, stock of sub-base 0-40 mm, main stock
pile of 9,000 cubic meters and direct discharge to the

The plant consists of three crushing stations, four
screening stations, two intermediate and two final
grading stations, a drum scrubber, a cycloning and sand
drying unit, twelve boxes of approximately 500 cubic
meters each for the storage of aggregates, a water and
sludge treatment plant, a centralized dedusting system
and a sludge dehydration press.

13
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tertiary station. This last position has been inserted in a
precautionary manner, in case materials are processed
that could clog the stock pile.
Taken from the tunnel under the stock pile, the material
is sent to the scrubber, the fraction 0-5 mm is then
separated on the following screen, the fraction 5-25 mm
is sent to the tertiary for the correction of form, the upper
fraction is either sent to stock or is recycled.
At the exit from the vertical axis crusher the material
is sent on a dry screen for the production of sand for
asphalt, the upper fractions are sent to the final selection
screening.
If dry sand is not needed, there is a by-pass to send
all the sand to the scrubbing screen. The quality of the
product is guaranteed by the three crushing stages, from
the shape correction on the 5-25 mm fraction, from the
cone adjustment to 25 mm for classes 30 and 70.

SECONDARY STATION
(Rollecone 54 Classic)
Adjusted to 25mm. 250 ton / h of material
between 0 and 50 mm, with 80% through
30 mm, fed with pieces up to 300 mm.
PRIMARY STATION
Horizontal elliptical vibrating screens with almost
double production compared to traditional screens
and a small footprint in
height.

350 TON/H OF
6,3MM

220 TON/H OF
3,15MM

90% OF
CRUSHED
SURFACE

160 TON/H
OF 1,6MM

TERTIARY STATION
Vertical Shaft Impactor VSI 2100, 200 KW motor,
up to 400 KW. Variable speed.
Final product with 90% cubicity.

The production of tertiary grit can go from 70% to 30%,
and the sand vice versa, varying, thanks to the inverter,
the rotation speed of the VSI and / or its configuration.
Keep in mind that with this crushing machine the filler
does not exceed 5/6%, about half of that produced with
a fine head cone.
The plant that started production in Vipiteno (Bolzano)
in June 2000 is a plant that produces the best possible
aggregates in line with the most restrictive European
standards with a very low investment per ton of
production.

520 TON/H OF
0-20MM

REDUCED
MAINTENANCE
SURFACE
1600
MQ

REDUCED
NOISE
A < 65%
DUST
EMISSIONS

2 HP/TON
The ICM proposal was the only one to
guarantee the power required for the
type of production required.
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BETWEEN BOLOGNA AND
FLORANCE NO CLAIM!

2002

VALICO
HIGHWAY PASS
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Built in 2003 for the Berti Sisto & C. company, the
plant for the Apennine pass variant, under construction
between Bologna and Florence for the Autostrada del
Sole, produces aggregates for concrete for some work
lots, with a capacity of 600 tons / h and starting from the
basalt extracted from a loan quarry.

In the end, the guarantee of providing screens that cut at
2 mm and the capacity of the VSIs to close the cycle at 2
mm, as well as the clause that ICM would have paid the
difference between the value of the compliant sand and
the one paid for the downgrading to any claim, convinced
the company Berti entrust us with the task.

The required product classes are the canonical ones for
concrete: 20/40; 10/20; 5/10 mm and two sands 0/5 mm
in fineness module and
0/2 mm; all classes are
washed.

Needless to say, we never received a single claim.

The customer was cautious, he came from a previous
experience, with a system that never respected the
required fineness module and whose production was
constantly downgraded.

Since in the contract two very restrictive specifications
were requested for the aggregates produced, that is grits
with a flattening index> = 95% and sand in fineness
modulus, the cycle was defined in order to obtain these

On this occasion we also
applied the philosophy
learned in the USA, so to
reduce the material to the
ICM did not supply the
necessary size and with
entire plant, given that
the lowest cost, I do not
Needless to say, we
the customer already had
have to worry about the
never received a
its own carpenter, but
shape and therefore the
single claim!
he agreed to supply the
choice necessarily falls on
general operating process,
compression machines,
layout, secondary, tertiary
such as a jaw crusher,
and quaternary crushing
supplied directly from the
machines and screening
customer, which reduces
machines taking on (apart
the input size (900 mm) to
from handling the material) the guarantee of the good
- 250 mm and a Cedarapids Rollercone RC 45 II cone
result of the plant.
crusher that closes on a 40 mm sieve, 10/40 is sent to
a stockpile that feeds a vertical axis mill Cedarapids VSI
During the negotiation for the awarding of the plant,
2100 with an open table and closes at 40 on a screen,
the cycle proposed by ICM was analysed in its details
5/10 is sent to a stockpile that feeds a pair of Cedarapids
and when it went on to illustrate how the sand would
VSI 1800 with a closed rotor, which closes at 2 mm on
be produced, only the plant proposed by us made the
a screen.
necessary power available. , that is two horses per
ton, for the required production. The evidence of this
From the finishing screens there is the possibility to send
deficiency in the projects of the competitors has directed
the finished product to stock or to recycle it in sand, if the
the property to win the plant.
stocks are full.
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results. Before going to stock all the aggregates pass
through vertical axis crusher to obtain the required
flattening index guarantee.

40 MM
With a Cedarapids cone crusher Rollercone
RC 45 II that closes on a 40mm sieve.

Since, to be in fineness modulus, the 0-5 mm sand must
have about 80% passing 2 mm, the cycle foresees to
close with sand at 2 mm. The sand 0-2 thus produced,
is divided into two parts, about 30%, is sent to stock,
directly as required by the specifications; the remaining
portion is mixed, after weighing, with 20% of 2-5 mm
to produce the 0-5 mm sand in fineness modulus. The
2-5 mm surplus is reduced to 0-2 mm in Cedarapids VSI
1800 mills.

250 MM
With a jaw crusher supplied directly by
the customer that reduces the input size
(900mm) to -250mm.

60
TON/H

SAND
0.5 MM
CLASS 5/10

In the same plant a sludge press with 2-meter plates
was installed, the first in Italy, to dehydrate the clarifier
discharges.
CLASS 10/20
SAND
0.2 MM

PERFECT
FINENESS
MODULE

18

CLASS 20/40

INDICATION OF
FLATTENING
≥ 95%

SAND IN
FINENESS
MODULE

-40 MM
The 10/40 is sent to a Cedarapids VSI 2100 vertical Shaft
Impactor, 5/10 to a pair of Cedarapids VSI 1800 with closed
rotor.

2 HP/TON
The ICM proposal was the only one to
guarantee the power required for the
type of production required.
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SAND OPTIMIZATION
While we all know that concrete is a mixture of grit, sand,
cement and water, perhaps not everyone knows that
high-quality sand reduces the percentage of cement in
the mixture with the same strength of the concrete.
Normally two types of sand are used: the natural one
found in alluvial deposits and the one obtained from
crushing. Substantially the sand to be of quality must
have a granulometric distribution whose gradation is
within a zone recognized by the standards and which has
a fineness module between 2.3 and 3.1. (See box)
The fraction of inert material with a diameter between 5
mm and 0 is generally referred to as sand. Normally, what
happens in the quarry: it is processed at 5 mm and the
loop is indicated as sand, whether natural or broken, but
when it is they do the granulometric analysis we see that
the relative gradation does not remain within the normal
range, both because it is a single-grain sand, the natural
one, and because it is too rich in the 2-5 mm fraction,
the crushed one. The only way to bend these sands is
to correct them by adding the missing fractions to the
monogranular sand and eliminating the excess fractions
in the crushed sand.
The theory is very simple, but putting it into practice
requires the solution of very complex problems such as
screening at 2 mm and crushing the fraction 2-5 mm.
To screen at 2 mm a very high performances screen
is required since otherwise a lot of finished product is
rejected and increases recirculation exponentially.
The traditional machine for crushing the fraction 2-5 mm
is the bar mill that consumes a large amount of energy,
has a marked wear and a modest production.
ICM has been able to solve this problem thanks to two
machines with exceptional performance: the Cedarapids
horizontal screen and the vertical axis crusher. The
Cedarapids screen sorts very well at two millimetres and
20

the vertical axis crusher crushes 2-8 mm fractions with
reduced wear and energy consumption commensurate
with production.
The next step to optimize production of the sand was the
recovery of the crushed filler.
The standard requires that in concrete sand up to 5% of
crushed filler is present (the filler is said to pass the sieve
0.075 mm) but normally the sand is washed and this filler
is lost with the washing water.
ICM has developed a system that allows it to recover
important quantities of product that were previously lost
with the washing water and now enrich the sand in the
fine fraction.
The system is very simple: all the incoming material is
washed so as to eliminate all the silt, the natural sand is
cycloned and its filler content drops practically to zero.
The crushed sand is produced dry and is therefore rich
in fillers, but only the part, by re-joining the two sands,
is kept that allows to maintain the total filler in the
percentages of the standard.
To be clear, let us suppose that a plant produces 600 tons
/ h of sand, of which 50% natural and 50% crushed.
It is reasonable to expect that 10% filler is present in
the crushed sand, which means 30 tons / h of filler. If
I wash all the sand, natural and crushed, I will have a
final sand with 0% filler, the 30tons/h of filler end up in
the mud press and must be disposed of. On the contrary,
if we have washed all the incoming material and only
the natural sand, the crushed sand filler is a “clean” and
standard filler. By joining the two sands I will have a sand
recomposed with 5% filler, 30 tons / h over 600 tons / h
of product. They are 30 tons / h that bring a triple benefit:
they increase the production of sand by 5%, improve
the gradation and reduce the quantity of sludge to be
precipitated, pressed and disposed of.
This system with these numbers has been in operation
21
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since 2004 and you can see in the article Union Beton,
attached here, the sand curves taken in different months.
It is very easy to see the constancy over time and the
positioning in the center of the spindle whose value we
allow you to judge.
END OF FORM
The fineness module is an empirical coefficient obtained
by adding the percentages of withholding in a series of
predetermined sieves and dividing the sum thus obtained
by 100. For concrete sand it must be between 2.3 and
3.1.
The fineness module gives an indication of the size of the
inert surface and its workability in the mix. No more than
45% must be held between two consecutive sieves. The
sieves used in the ASTM C 33 are # 100 (149 microns), #
50 (297 microns), # 30 (596 microns), # 16 (1.19 mm), #
8 (2.38 mm), # 4 (4.76 mm), 3/8 ”and higher in the ratio
of 1 to 2.

22

CONRTOL SPINDLE ASTM C33-710
Sieve
3/8’’
#4
#8
#16
#30
#50
#100

% Passing
100
95-100
80-100
50-85
25-60
10-30
2-10

CONSTATNT CURVE
As can be seen from
the three analyzes of
the sand carried out
on the Valico loop,
in three different
periods, the curve
that identifies the
fineness module
remains constant
over time.
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A VICTORY OF INNOVATION
AND ICM/CEDARAPIDS
TECHNOLOGY
ICM was chosen to supply the Union Beton crushing and
screening plant (www. Unionbeton.com) in Castions di
Strada (Udine) because, in a continuous and constructive
dialogue with the customer since 2004, he proposed a
plant with technologies and innovations that enhance
its profitability. In the Friulian plant there is a reduced
number of machines against an high production.

2004/2006

UNION BETON

24

fillers (<63 microns) is significantly reduced compared to
hammer crusher and / or bar mills, in addition this type
of mill can eliminate the fraction 2-8 mm, almost always
present as an excess in the crushing processes.

SAND ALWAYS CONSTANT IN FINENESS MODULUS
The plant produces over 350 tons / h of crushed sand 0-4,
which corrects the curve of
natural sand, and leads to
stocks of up to 450 tons / h
of sand with a modulus of
fineness between 2.3 and
A system that
3.1.
will be privileged

It is possible to obtain
multifaceted
finished
products,
constancy
of the granulometric
curve and recovery, as
a finished product, of a
by the demands
of
customers for
fraction of product that
The
granulometry
is
the
quality
of
the
is normally discarded.
reconstructed
before
products.
The high productivity of
sending it to stock to ensure
Cedarapids crushers and
that its granulometric curve
screens allows the plant to
is constant and within
produce from 500 to 650
the range of the fineness
tons / h of aggregates,
module. All this thanks to
with 80% sand, divided into 9 classes, using only three
the ability of Cedarapids horizontal screens to screen
crushers and six screens downstream of the main stock
impressive amounts of sand 0-2 mm and that of vertical
of tout-venant.
axis mills to crush the surplus of 2-4 mm. The sand is
recomposed adding to the 0-2 mm sand the fraction 2-4
POLYEDRIC PRODUCTS
mm necessary to remain in the sand range 0-4 mm.
The technology of vertical axis crushers guarantees the
versatility of the product with a flattening index less than
By operating in this way, the product remains constant
or equal to 95% and a crushed sand that competes in
over time even varying the supply gradation, data that
quality and smoothness with the natural one.
have been confirmed by the granulometric analysis of
March-April and May 2008.
With traditional technology the particle size of the
material in output depends on the wear of the hammers
RECOVERY OF THE CRUSHING FILLER
in the crusher, while for the vertical axis crusher depends
The ISO standard allows for concrete sand up to 10% filler
on the speed of rotation.
(<63 micron), while in washed sand only 2% remains.
The crusher produce up to 10/12% of filler, so about 8%
With vertical axis crushers as finishers the production of
of the crushed product ends up in slurry, when it could
25
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be sold as sand instead. In the Union Beton plant, located
in Castions di Strada, over 60% of the crushed sand is
produced dry, after having washed the stones to remove
the silts, so that the product with a size smaller than 63
microns is a clean crushed filler and, as such, can be
added to the final sand in correct percentages according
to the regulatory parameters.
Therefore the entire structure recovers and sends to
stock about 25/30 ton / h of sand that a traditional plant
would have eliminated, causing economic losses of lost
production.

2004/2006 - UNION BETON

PRODUCTION OF 650 TON/H
The high productivity of Cedarapids mills
and screens allows the plant to produce
from 500 to 650 tons / h of aggregates,
with 80% sand.
30 TON/H OF FILLER
The entire structure recovers and sends
25/30 ton / h of sand to a stock that a
traditional plant would normally have
eliminated.

DESCRIPTION OF THE PLANT
The natural mix of cava (tout-venant), a calcareous alluvial
0-200 mm, coming from the dredger in operation in the
quarry or from other excavations, before being stored in
an intermediate stockpile of 20 thousand cubic meters, is
treated, if necessary, in a primary station equipped with
a drum scrubber, a cyclone for the first sand washing and
two screens to separate the classes over 160 mm and
80-160 mm.

On the two TSH 8.20.3 central screens, dry sand 0-2 mm
is selected to enrich the natural sand. A second mill VSI
2000 treats the washed products and sends the crushed
26

CONSTANT GRANULOMETRIC CURVE
The sand is reassembled before being sent to stock,
to ensure that its granulometric curve is constant.

COSTANT FINENESS MODULE
350 ton / h of crushed sand 0-4, corrects the curve
and brings up to 450 ton / h of sand with a fineness
module ≤ a 3.

REDUCED FILLER PRODUCTION
With vertical axis mills as finishers the
production of fillers is steadily reduced (<63
micron).

By storing the tout-venant in two stations (medium and
coarse grain size) it is possible to tap the material, so as
to dose the feed to the plant keeping it as constant as
possible.
Schematically speaking, the plant can be divided into
three parts: screening of the natural, dry crushing for the
production of sand 0-2 mm, crushing with screening and
washing for the production of the crushed stones.
The drawn material is sent on two screens in cascade,
with washing, which separate the natural in the classes
0-2 mm, 2-4 mm, 4-7mm, 7-10 mm, 10-20 mm and 2030 mm. The material over 30 mm and 2-4 are sent to the
crushing line: +30 to the HSI 5048 mill and 2-4 to the VSI
2000 mill.

80%
SAND

REDUCED NUMBER OF STAFF
The high automation of the plant requires the
presence of only one person at the control
panel.

NIGHT PRODUCTION AND REDUCED RATES
Working at night time,
electricity costs are drastically reduced.

27
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grits to two screens which produce the crushed classes
4-8mm, 8-12 mm and 12-20mm.
The sand is recomposed using three conveyors, which
carry dry sand, washed sand and recomposed sand, with
two scales and an electromechanical flap that doses the
amount of dry sand to be added to the washed sand to
obtain sand recomposed with the requested percentage
of filler and in the range of the fineness module.

28
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The water for washing the aggregates is supplied by a
clarification plant of the company Sotres of Romagnat
(France) which treats 1000 mc / h and a filter press of
the company Filmac di Fusignano (Ravenna).
The electrical, control and supervision system was
supplied by the company Cear of Carugate (Milan).
ELIMINATION OF THE WHEEL LOADER IN POWER
SUPPLY
Two ways of feeding the plant were studied, both without

the use of a wheel loader or excavator, the first directly
from the dredger, the second from a 70 cubic meter
hopper fed directly by the trucks that transport material
from other excavations.
The material entering the plant is stored in an intermediate
stockpile of 20 thousand cubic meters after having been
eventually removed. From here it is drawn with vibrating
feeders that unload on the tunnel belt under the stockpile
and send to the plant.

NUMBER OF REDUCED MACHINES
The high productivity of Cedarapids crushers and screens
allows the plant to produce from 500 to 650 tons / h of
aggregates, with 80% of sand, divided into 9 classes,
using only three mills and six screens downstream of the
stock main of tout-venant.
In detail: a model HSI 5048 mill and two crushers model
VSI 2000, a screen model TSH 6.20.3 and five screens
model TSH 8.20.3.

29
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feed to have the maximum production efficiency without
having any overflow or under-feeding surprises.
Only one person would be sufficient to guarantee the
operation of the plant, but for security reasons, two
people are required in service.
Working at night time, electricity costs are drastically
reduced by taking advantage of reduced rates. Using
the plant for production from 8.00 pm to 4.00 am the
following day, there is another great advantage: all
maintenance and repair operations can be carried out
throughout the day, without production losses.
After two years of operation Union Beton has found a
unique plant for the polyhedricity and screening of inert
products: it constantly guarantees the production of sand
0-4 mm in fineness modulus, requires little staff for the
exercise and recovers in the sand about 30 ton / h of filler,
which would otherwise end up in the washing water.
REDUCTION OF OPERATIONAL STAFF
The high level of automation of the system requires the
presence of only one person to run the plant as all the
controls are connected to the supervision computer and
any operating anomalies are reported. Checks on the
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belts (anti-slip and rotation detector) and on the screens
(vibration detector allow to stop the upstream part of
the system before a serious trouble occurs in case of
anomaly. The level control on the intermediate feeding
hoppers to the mills allows to automatically regulate the

A plant that will be privileged by customer requests for
product quality and, for operating economies, will recover
the investment much faster than traditional plants,
proving to be a winner also in economic and financial
terms.
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WE HAVE BUILT
THE BEST VERTICAL MILL
IN THE WORLD!
The vertical axis mill ICM T-MAV-21 allows you to have
all the benefits of impact crushing, with a wide range
of materials, from limestones to diorites, which we

you can work material up to 75 mm. The semi-finished
products fall in the centre of the rotor, they are accelerated
against the anvils where they break due to impact. This

synthesize in polyhedrical products, high reduction ratio,
low investment cost , without the penalization of the high
wear of hammer crushers.

type of crushing breaks the rock along the natural lines
of fracture and the weaker planes.

2006/2007

T-MAV-21

The TMAV-21 is normally used, in the production cycle,
as a tertiary mill, a quaternary mill and in some cases
as a secondary mill: with the closed rotor it is possible
to crush pieces from 1 to 30 mm, with the rotor open
32

The T-MAV-21, with the new six-door ICM rotor which
has increased the production of fines and drastically
reduced the wear, allows to crush part of the 2-4 mm
fraction that is normally found in excess in the sand 0-4
mm. This is why it is the ideal crusher in the process of
33
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producing sand in a constant fineness form. The T-MAV 21 is very versatile:
it is possible to use fine, dry or wet feeding materials, there are different
configurations of the crushing chamber, depending on the variation of the
rotor rotation speed (from 120 up to 400 kW of power). The wear and
manpower costs of this machine are reduced, not only thanks to the
limited number of pieces that make up the rotor and their simplicity of
replacement, but also thanks to the removable anvil ring for quick change
of the same.

This mill can vary its production capacity from
50 ton / h to 300 ton / h simply by increasing the
motorization.

The vibrations are controlled through a vibroswitch, it is possible to
control the lubrication of the bearings with a flow switch , the lid opens
hydraulically.
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Mf 2.6

%
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80.0
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This
graph
shows
the
granulometric curve of aggregates
processed with a T-MAV-21. The
perfect curve of the material is
clearly seen.
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Reducing the number of crushing stages
and the number of machines means
reducing the number of conveyor belts, the
number of support structures.

Given that each vacuum mill consumes
approximately 50 kW, it is clear that, with
the same installed power, using a mill
instead of three, the plant saves.
34
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THE INNOVATIVE, MODULAR,
PERFORMING AND ECONOMIC
CONVEYOR BELT
INFINITY is a conveyor belt with modular structures,
available both in 12-meter modules and in a mounting
kit, for reduced transport costs. All the parameters used
in the ordinary design of conveyor belts have been
questioned: construction technique, type of components,
belt speed, backhoe inclination.

2006/2007

INFINITY

2 degrees of inclination in the longitudinal direction, to
facilitate the alignment of the belt, the rollers form a basin
at 35 degrees (against the 20/30 degrees of the belts on
the market), thus increasing the useful transport section
and making the containment skirts practically useless.

The belt speed has been increased from 1-1.5 m / s to
The modular structures
2-3 m / s, reducing the
are fixed with self-locking
thickness of the material
bolts, assembled with
on the belt with the same
unified components and
flow rate, with consequent
mass-produced
with
less stress on the structure
The
conveyor
is
industrial processes. The
and moving parts. Having
available for belts
resistant section of the
optimized the carpentry
in widths of
lattice has been increased
production costs, the
650, 800, 1000 and
without increasing costs
savings thus obtained
1200 mm.
and in compliance with
were invested in the
CNR-UNI
10011/88
components (gearmotors,
standards for wind, snow,
bearings, supports, etc.),
accidental causes and
all of high quality, supplied
seismic risks.
by leading national and
international companies. The surface treatment of the
The insertion of the roller supports inside the truss allows
individual components, hot dip galvanizing or powder
the use of the space between the profiles, reducing the
coating, guarantees safe and long-lasting protection
total encumbrance of the belt. With this solution, the
against corrosion.
double purpose was obtained of reducing the height of the
conveyor belt by 30% (900 mm against the 1300/1500
mm of the belts on the market) and increasing the height
of the resistant section (900 mm against the 500/700
mm of the other belts).
The conveyor is available for belts in widths of 650, 800,
1000 and 1200 mm. The supports can vary from 12 to
20 meters. The rectangular section of the truss, without
protruding parts, has simplified the application of both
safety guards and dust covers and other accessories.
The roller supports are of the self-centring type, with
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TRUSS
The strength of the truss has been improved without
increasing costs and in compliance with current
regulations. INFINITY is in fact structured in accordance
with CNR regulations.

The belt speed has been increased
from 1-1.5 m / s to 2-3 m / s, reducing
the thickness of the material present
on the belt with the same capacity,
with consequent lower stress on the
structure.

SPEED
2-3 M/S

SPEED
1-1.5 M/S
SUPPORT
12M

600MM

800MM

1000MM

1200MM

SUPPORT
20M

The conveyor belt is available for belt
in widths of 650, 800, 1000 and 1200
mm. The supports can vary from 12
to 20 m.

The insertion of the idler insiede the
lattice allows the use of the space
between the profiles, reducing the
total size of the belt.
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WHY IS ICM FASTER THAN ITS
COMPETITORS TO PROVIDE
CRUSHING AND SCREENING
PLANTS?

2006/2007

CARPENTRY
AND INNOVATION

To get to the commissioning of a crushing and screening
plant to produce aggregates there are some mandatory
steps and their duration determines the delivery times of
the plant itself.
These steps are: project engineering, construction of
structures and conveyor
belts, transport on site,
assembly and supply of
machines.
PROJECT ENGINEERING
It may seem ridiculous, but
it is practically impossible
to have two identical
aggregates
production
plants.

This design system allows ICM to start plant production
within one month from
receiving the order.

Given the simplicity
of the construction,
skilled labor is not
required.

Due to the type of rock,
the layout, the classes of
aggregates to be produced,
etc. there is always the need to modify previous projects,
which involves long design times. ICM has reduced this
time to the essential because it has developed over the
years an important library of drawings of the structures
of its machines.
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cutting and drilling operations with automatic machines,
which do not require specialized manpower. Welds are
reduced to the bare minimum.

CONSTRUCTION
The carpentry partner /
supplier is a consolidated
group with a “steel service
centre” and a production
capacity of over 600,000
tons / year of profiles and
steel plates.

This supplier, with a single
step, from the receipt of
the design, arrives at the
loading in container of the machined and galvanized
components.

The structures are designed in 3D CAD on parametric and
modular designs; this allows the structures to be adapted
to the new layout and new requirements very quickly.

The use of 3D CAD and CAM for the automatic lines
virtually eliminates every construction error of the
finished parts, with significant savings in assembly time.
This production system allows the carpentry of the plant
to be ready for shipment (on the order of a thousand tons
on average) in a few weeks.

Once the drawings are updated, the final files are sent
via the internet, directly to the manufacturer to be loaded
into the production machines. The projects include bolted
carpentry structures, for which the individual components
are built starting from sheets and profiles, with simple

The same type of bolted carpentry is used for the
construction of the conveyor belt pylons and, apart from
the details of the heads and the tails, their production
can begin immediately after the order confirmation.
Furthermore, the transport of profiles and sheets, rather
41
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than welded structures, reduces many “empty” spaces
during loading, with consequent savings of up to 50% on
transport costs.
RAPID
ASSEMBLY

ASSEMBLY
Before proceeding with on-site erection, the preassembly on the ground of the groups is required. Given
the simplicity of the construction, skilled manpower is not
required and the times depend on the number of teams
that are available. The assembly proceeds expeditiously
during the assembly of the machine structures, the
conveyor belts, etc.
As soon as they are assembled on the ground, the
various components are transported and mounted on
the foundations. Only the wiring of the electrical system
is done on site, the panels arrive pre-assembled in
containers.

RAPID
PRODUCTION
CUSTOMIZATION
DESIGN
MODULATE
DESIGN
CAD 3D
CONSTRUCTION
All projects are based on modular
elements that can be assembled with
bolts. Welding operations are reduced
to a minimum.

DESIGN
The modular design, the 3D CAD
design and the extensive library of
drawings available, allow us to design
any structure in extremely short times.
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ASSEMBLY
The presence of specialized personnel
is not required. The elements are preassembled on the ground and mounted
on the foundations.
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CONSTRUCTION’S STEPS
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THE DOUBLING
OF THE PANAMA CANAL
In 2009 ICM made the big leap in quality, entering the
tender for one of the most important major works of
the last decades: the doubling of the Panama Canal, the
connecting passage for ships between the Pacific Ocean
and the Indian Ocean.

2009/2010

PANAMA
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equipment for sand and Sotres water treatment, electric
Cear systems and Manni carpentry Sipre (Manni Group).
The expansion of the Panama Canal will allow the
passage of the so-called “post-panamax” ships capable
of transporting up to 12 thousand containers, against
the 4 thousand 400 currently allowed by the “panamax”
ships.

On December 15, 2009, the “Grupo Unido por el Canal”
consortium, assignee of the work to expand the Panama
Canal docks, contracted ICM for the complete supply of
The work, which began in 2007, through a series of major
the two plants (Chiusa di
works, will end in 2014.
Miraflores-Pacifico and
The total cost of the project
Chiusa di Gatun-Atlantico)
is 5.25 billion dollars.
of crushing and screening
for the production of the
SITE
TECHNICAL
aggregates necessary to
Seven ICM people
DESCRIPTION
coordinated all the
realize the concrete and
On the Pacific there
management
the filters of the contract.
is a primary station, a
of
work.
An order worth 37 million
secondary station and a
dollars.
tertiary station. Primary
and secondary produce
The two plants required
about 3 thousand 300 tons
the processing of 2,400t
per hour of material, the
of steel and have a
tertiary sector settles at
remarkable hourly production of aggregates: Miraflores
1,800. The other 1,500 tons processed by the primary
3,300 tons / hour, Gatun 1,500 tons / hour. To ensure
and secondary are transferred to the Atlantic, where
compliance with the very tight deadlines (from December
there is only a tertiary station with 1,500 tons / hour of
2009 to September 2010, ten months against the 16/18
aggregates for concrete, in the fraction between zero
budgeted by the competitors), ICM has developed a first
and three inches (76 mm), the measure of aggregates
layout and then chose the equipment and therefore the
for concrete. The plants are extremely energy-intensive,
most suitable suppliers for the site.
so on the Atlantic there is a 14-megawatt cogeneration
station, on the Pacific a 20-megawatt one.
There is a good deal of “madness” in ICM’s Panama
business: in November, before being sure about the
TIMES, ADDED VALUE
choices of the Grupo consortium Unido por el Canal
In December 2009 ICM obtained the contract and in
was already 80% ready for the design work and all
August 2010 all the materials were on site. The lighting
purchase orders were already prepared. The qualifying
of the plant had to take place by December 31, 2010. In
aspect was the capacity of coordination and planning
mid-October, the primary station was put into operation,
of the construction site: ICM put together crushing and
then secondary and tertiary at Christmas 2010 the first
screening machines of Terex-Cedarapids, Vimec feeders,
sand was in production.
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was able to give all the answers needed for the preassembly phase.
Also in Italy a staff member handled the shipment of
materials from beginning to end, knowing exactly what
was in each container, when he had to leave and in which
area of the yard in Panama the load should have been
placed.

The biggest problems for the construction of the plant
were linked to the design and production of 2 thousand
400 tons of steel in such a short time. For this reason,
the number of designs has been reduced to a minimum,
reducing the components so that they can be produced
more quickly in series. The choice of having the same
machines and screens and not using ducts, but hoppers
for the recycling of aggregates has allowed us to reduce
the number of drawings to be made. On the operational
level, modularity was chosen to facilitate operations by
Assembly.
290 containers with the necessary materials, five for
bolts only, left Italy. The steel parts, unloaded on the
Pacific construction site, occupied an area of 30 thousand
square meters (almost 5 football fields). Even the 5 km
of INFINITY Klibelt belts were modular, modifying a few
pieces can be enlarged or shortened. Heads and tails
have been shipped already assembled from Italy.
Modularity has made it possible to halve the shipping
costs (the containers started with loads between 20 and
22 tons, while with welded carpentry only 4-5 tons of
material could have been loaded). Clients will also be
able to re-use the systems even at the end of the site,
because they can be dismantled and dismembered.
CONSTRUCTION SITE
Seven ICM people have coordinated all the work
management. The assembly area (30 thousand square
meters) was constantly monitored by an operator, who
48

Suppliers were also asked for a considerable
organizational effort: the pieces had to be delivered within
a certain time and in a certain order, with an established
packaging.

12/23/2010 - PLANT IN PRODUCTION
The set times have been respected and the systems have
been completed and tested

09/30/2010 - START PRIMARY STATION
All conveyor belts have been completed within the
scheduled time.

07/30/2010 - END OF MATERIAL DELIVERY
In total 290 containers, 5 of bolts only. The unloaded
material occupies an area of 30 thousand square meters.

06/10/2010 - MOUNTING START
Modularity allows fast assembly without specialized
manpower

03/15/2010 - DELIVERIES START
2400 tons of steel, the parts making up the pylons
weigh so much. They are supplied disassembled to
assemble.

03/01/2010 - ENTRY INTO FORCE OF THE ORDER
The use of 3D CAD, the standardization of components and
their rapid production, allow to proceed quickly to production.

12/14/2009 - RECEIPT
ICM’s offer far outstrips competition, both in terms of costs
and delivery times.
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10 MONTHS

2400 TONS OF STEEL

800 TONS OF
MACHINES

5000 METERS OF
CONVEYOR BELT

20 MEGAWATTS
INSTALLED
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PACIFIC PLANT
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ALWAYS FAR AWAY,
ALWAYS FASTER!
After having created and produced the conveyor belts,
a vertical axis crusher and the carpentry of the plants;
an opportunity was presented to propose a new niche
product used mainly in construction sites for dam
construction: concrete and RCC conveyor belts (rolled
and compacted concrete).

2011

CONCRETE
BELTS

Until recently this product was the monopoly of a couple
of American companies.
The design of this type of
conveyors required more
than a year of work, during
which a team studied the
The frst supply of
existing ones on the market
these conveyors has
and confronted users on
successfully
many construction sites
poured 8,000,000
abroad, to eliminate the
cubic meters of RCC
drawbacks encountered
for the project
during the exercise of this
GERD in Ethiopia.
type of product.
At a superficial examination
this type of conveyor belts
do not seem to be different from the “canonical” belts,
but in reality there are many differences that distinguish
them from their similar, especially in terms of operational
problems.
The first big difference is the material to be treated,
which is a mixture of water, aggregates and cement,
which must not be segregated. The second difference
is that the hourly flow rates of these belts are always
very high, of the order of 1,000 / 2,000 tons / hour. The
third difference is that both the RCC and the concrete are
materials that are “hardening” in a relatively short time
and therefore the conveyors must have safety devices
that ALWAYS FAR AWAY, ALWAYS FASTER! allow it to
be emptied quickly, should there be a problem with the
pouring and / or the transport system. The fourth and
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fundamental difference is that the interaxis between
the supports must be the maximum possible to reduce
to a minimum the foundations of the supports. In fact
these belts are moved to new positions, as the work
takes shape and, at each movement, new foundations
are needed. Last but not least, these conveyor belts must
be able to function both uphill and downhill. In the case
of control of the motor with softstarter or inverter, when
the belt is positioned downhill, the currents generated by
the motor itself can cause
problems to the electrical
network, in particular to
the transformers.
To overcome this danger,
our belts start direct with
a hydraulic joint between
the motor and the gearbox,
so that the braking current
generated, not passing
through the inverter,
remains the same as
the drive current and is
received by the mains line without problems.
To overcome the problems of segregation, a particular
study has been reserved for discharge hoppers that are
designed with an involute profile, so that whatever the
inclination of the belt, the fall of the material always
takes place vertically. In addition, the backing boards of
the belt are inclined at 45 ° to better contain the concrete
and prevent the water from escaping. For the required
capacities high power is required, therefore motors and
reducers of the order of 200 Kw will be used.
Among the safety devices, rear discharge is used
where possible, exploiting the reversibility of the belt.
Alternatively it is necessary to provide diverters on the
discharge hoppers.
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Our design has then reached the right compromise
between the maximum wheelbase and the weight of the
conveyor, which many times must be moved in uneven
and steep terrain, which makes it difficult to position the
cranes for handling.

2011 - CONCRETE BELTS

Aggregate Conveyor belt: Laos plant

The careful study and comparison with the experiences of
the operators, have allowed us to develop a very efficient
belt scraping system, with tungsten carbide ends; and to
design, moreover, a compact hydraulic-driven tensioning
unit, to be used on the a single span, where traditional
systems are not recommended for overall dimensions
and tension on the carpet.
The first supply of these conveyors has successfully
poured 8,000,000 cubic meters of RCC for the project
GERD in Ethiopia.
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Aggregate Conveyor belt: Laos plant

RCC Conveyor belt: Laos plant
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ETIOPIA, A PLANT OF
8 MILLION CUBIC METERS
As already happened with the doubling of the Panama
Canal, ICM overcame international competition, winning
the supply of the plant for the production of the eight
million cubic meters of aggregates necessary for the
construction of the rolled and compacted concrete dam.

2011

ETHIOPIA

gradation as per technical specification.

The methodology and technology proposed by ICM for
the construction of the crushing and screening plants
has proved once again to be the most effective, because
a careful process study that takes into account the
The project presented was once again the most
characteristics of the material, reaches the required
competitive, both technically and economically. The
product specifications, both in quantity and quality, so
dam construction technology is relatively recent and
constant and economical, it reduces the construction
economical: although it
time and investment costs,
uses a mixture of water,
thanks to the original
cement and aggregates
construction techniques
(concrete),
it
does
adopted, daughters of
not require the use of
a targeted and ad hoc
After the successes
reinforcement bars and
of Panama and
design.
Ethiopia, the
has a very simple and
approach
to the ICM
rapid paving system.
After the successes of
brand is starting to
Panama and Ethiopia, the
set trends.
The type of construction
approach to the ICM brand
is a cross between a
begins to set trends, the
reinforced
concrete
competition is becoming
construction and an
extremely fierce and,
earth construction. The
also due to the heavy
containment of the lake is not due, therefore, to the
crisis in progress, has reduced prices considerably, but
resistance of the dam, as in the case of reinforced
still cannot compete. with respect to the delivery and
concrete dams, but from the mass of rolled and
installation times of the plant.
compacted concrete, a mountain of eight million cubic
meters, which counteracts the pressure exerted by water.
And this is a very important “surplus value” in the drafting
of construction programs. Following this supply, ICM
The requested plant must produce aggregates materials
then competed and won the tender for the supply of the
for 2000 tons per hour for the next eight years, starting
RCC concrete conveyor belts from the concrete mixing
from the shot rock of granite, with maximum size of one
plant to the dam. These are over a thousand meters of
cubic meter, coming from the excavations and from the
conveyor belts that carry 1,500 tons / h of concrete to be
open quarry to serve the dam.
laid in the dam.
The two thousand tons / hour produced are divided into
the three classes of inert material used for the production
of RCC (acronym of “rolled compacted concrete”): 25 /
50mm, 5/25 mm, and sand 0 / 5 mm in proportions and
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MAXIMUM AGGREGATE
SIZE: 1MC

RCC PRODUCTION
Three classes of aggregates for the production
of RCC: 25 / 50mm, 5 / 25mm and 0 / 5mm
sand in proportions and grain sizes as per
technical specification.

2000 TON/H

REALIZATION
A specific and ad hoc
technical planning
reduces the time of
realization and the
costs of investment,
thanks to the
original construction
techniques adopted.
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8 MILLION MC
OF AGGREGATES

8 YEARS OF
OPERATION
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DIRECT MANAGEMENT
OF PLANTS
Until the seventies, it was customary for large Italian
construction companies to train their staff in-house and
hire young technicians to be trained, in order to have,
over the course of a few years, the frameworks needed
for plant management and of construction sites.

2012

PLANT
MANAGEMENT
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The management of complex plants requires a specific
professionalism, with knowledge that embraces industrial
electronics, mechanics and above all the knowledge of
the behaviour of the plants, the regulation of aggregate
flows on conveyor belts, the consequences of a wrong
regulation of a crusher and the evaluation of production
capacities.

Unfortunately, in the last thirty years, large construction
companies have no longer followed this sound company
policy and, to cut costs, have abandoned the training of
In this framework, ICM has collected under its banner
their own personnel. They
the latest technical experts
preferred to “steal” each
currently available in
other, to the sound of
Italy who, despite having
salary increases, already
already reached retirement
trained
professionals,
age, still want to pass
After the successes
rather than investing to
of Panama and
on their experiences to
Ethiopia, the
train and grow technicians
the new generations
approach
to
the
ICM
at home. The result is
and therefore propose
brand
is
starting
to
that, since no company
to manage the plants
set trends.
has invested in the
and to guide tomorrow’s
training of young people,
technicians.
we now find ourselves
with a generation gap
We do not have much time,
and the absolute lack
but in any case forming
of specialized frameworks for the management of
appropriate teams of “old”, supported by young people
installations in general.
willing, we can get, within a few years, to train new good
technicians and recover the existing gap.
This shortcoming is particularly serious for crushing
plants. The absence of these skills means that cadres
What must be achieved is the ability to evaluate the
without experience and without adequate knowledge
necessary maintenance interventions, which cannot be
are placed to manage plants worth several million euros.
written in any manual, because they are the result of
Their inexperienced management has the consequence:
direct experience and essentially depend on the type of
a reduced production, because they do not know how
material, the operating conditions and vary from site to
to make the most of the plant; inadequate maintenance,
site.
because they do not know how to prevent the problems
deriving from the various processed materials, with
But a good training to recognize the necessary
consequent continuous breakages, often stopped
interventions allows to prepare the necessary materials
plants and missing production, unjustified spare parts
in time and to minimize the stops caused by breakages.
consumption, great commitment of manpower and skyIn this field, ICM intends to apply in the near future and
high operating costs.
sees as a final development a revolution in the sector,
65

THE FACTORY OF IDEAS

2012 - PLANT MANAGEMENT

already underway in other countries, for which the
construction company does not buy from us only the
design and construction of the plant for the production of
aggregates, but can also rely on the service offered by our
highly qualified personnel, for the optimal management
of the plant itself.
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ETIOPIA, CONCRETE CONVEYORS
INFINITY!
The first supply of RCC conveyors for the project GERD in
Ethiopia has completed the pouring of 8,000,000 cubic
meter of RCC in the main dam.
In this specific order, it was a question of installing a
1.500 ton / h RCC conveyor belt system, from the two
concrete mixing plants, for a total of over 8,000,000
cubic meters.

2013

ETHIOPIA
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of 4.5 m / s, which feeds the first of 8 transportable belts
each 60m long, 800 mm wide, with a speed of 4.5 m /
s and which will be positioned differently, as the dam
grows.
While the number of supports supporting fixed conveyors
is negligible, the number of supports for movable
conveyors must be as small as possible to reduce both
the construction of temporary foundations and the set-up
times of the new configuration.

The RCC is laid out simultaneously from the right bank
and from the left bank, with
two groups of independent
As usual, the choices
conveyors, fed by the two
made tend to the best
batching plants placed on
compromise, in fact we
the respective banks.
must take into account,
A feature of these plants is
in addition to the number
ICM belts weigh less
that each one is made up
of foundations, also the
than 40 tons and are
of two distinct groups of
transportability of mobile
calibrated for heavy
conveyor belts:
tapes.
crane loads.
• A fixed belt that starts
from the concrete mixing
Weights
cannot
be
plant, arrives near the
exceeded
that
are
dam and will remain in
easily maneuvered by
the same position for
construction site cranes.
the entire duration of the
ICM belts weigh less than
casting;
40 tons and are calibrated for the capacity of cranes on
• A group of single-span belts of 54m, which will be
site.
moved according to the progress of the casting.
On the right bank we have a 32m long fixed belt that
A greater span, even if technically possible, would have
starts from under the concrete mixing plant mixers. It is
increased the weight of the belt and, consequently,
1,200mm wide, has a speed of 3.5m / s and feeds a
the movement would have been more complex. The
second 464m long fixed belt, 800mm wide with a speed
motorization of these transportable conveyors is
of 4.5m / s, which in turn feeds the first of 5 transportable
mounted in the tail, for a number of reasons: to reduce
belts each long 60m, 800mm wide, with a speed of 4.5m
the load on the highest support towers; leave the balcony
/ s, which will be positioned differently as the dam grows.
free for operations; moreover, due to the presence of the
On the left bank we also have a 32m long fixed belt that
hydraulic coupling, the group must remain horizontal
starts from under the mixers of the concrete mixing plant,
when the belt inclination varies and by connecting the
is 1,200mm wide, with a speed of 3,5 m / s and feeds a
group to the tail washer, the installation remains much
second fixed belt 464m long, 800 mm wide, with speed
simpler and more functional.
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Finally, the length of the electrical power cables is
optimized. Consequence of motorization in the rear, the
tensioning unit moves to the head. In this case we opted
for a hydraulic system with two jacks and a hand pump
for positioning, and a mechanical block for maintaining
the position.
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