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Building for the future —
with concrete, of course!

Particularly since the merger of the United Arab Emirates in
1971, a global trade and tourism center of constantly grow-
ing importance has emerged in and around Dubai at an in-
credible speed. In 2006, Dubai alone was home to a quarter
of all the world’s construction cranes - a superlative that is
hard to believe, but true! Since early times, a major goal of
the countless building activities has been to achieve inde-
pendence from oil and to develop other sources of income.
A feasible goal, with which the United Emirates are on a very
good way.

Saudi Arabia, too, wants to create a different profile for itself
in addition to the income from the sale of oil, which will de-
crease in the long term. The USD 500-billion NEOM project,
a megacity that will be completely independent of oil and
powered exclusively by wind and solar energy, is particularly
prominent. Wherever possible, services and standard pro-
cesses are to be automated. Autonomous vehicles, air taxis,
its own factory for the production of green hydrogen as en-
ergy source and much more: NEOM is to serve as a model for
the whole world; how to build and live better, more sustaina-
bly and even completely energy self-sufficiently.

In both the United Arab Emirates and Saudi Arabia, one thing
was and is clear: concrete is the material of choice for con-
struction. Perhaps not always with the simple gray standard
concrete, but probably increasingly with high-performance
concretes that set ever new standards. But this is precisely
what unites the urge for the new with the simultaneous secu-
rity of the known: Building is done with concrete.

And anyone who builds with concrete must read CPI Con-
crete Plant International. In our journal you find everything
you need to work with concrete. Whether in the United
Arab Emirates, Saudi Arabia, or anywhere else in the world;
CPI Concrete Plant International is always the right choice!

www.cpi-worldwide.com
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Circular economy in practice

Sustainable and cost-effective
construction with recycled concrete
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Concrete, the universal building material of the industrial age, is facing new challenges: The rising global demand for pri-
mary mineral raw materials acts as a price driver. And environmental compatibility, climate protection and CO, emissions
have also become important market factors in the building sector. The universal building material of the future must be sus-
tainable. A highly innovative answer to this challenge is now presented by the precast concrete manufacturer Biischer from
Heek in Minsterland: High-quality precast concrete elements made from recycled concrete. Biischer is the only company

in Germany to date to have received general building authority approval (abZ) from the Deutsches Institut fiir Bautechnik
(DIBT Berlin, German Institute of Building Technology) in June 2021 for precast concrete elements made of recycled con-
crete with 100 percent natural stone substitute. In the precast elements of the "Biischer wall”, the raw materials gravel and
sand are completely replaced by mixed demolition material. The manufacturer is currently demonstrating how much more
future potential there is in the Blischer wall by building a three-family house.
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“According to a study by the Bundesverband Baustoffe -
Steine und Erden (Federal Association of Building Materials
- Stones and Soil), more than 250 million tonnes of demolition
material are produced in Germany every year,” says Manag-
ing Director Hans-Jiirgen Biischer, describing the challenge.
“Nevertheless, building rubble has so far mostly been used

www.cpi-worldwide.com

as filling material in road and underground construction, or it
often goes to landfill. Predominantly in the conurbations, but
also in northern Bavaria, cities hardly know what to do with
the increasing volumes.” So why not recycle building rubble
and use it not only in part, but 100 per cent as a substitute for
primary raw materials in concrete production?

Demolition of &

building: the com-
ponents are valua-

ble raw materials fon

the production of]
new components.
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In its sister company Containerdienst Blischer, the group of
companies deals with the disposal and processing of build-
ing rubble. The waste product building rubble is an econom-
ically attractive recyclable material for the Biischer group of
companies.

Due to its general building authority approval, Bischer is al-
lowed to use up to 100 percent recycled aggregate including
crushed stone sands similar to type 3 for its precast concrete
elements made of recycled concrete in exposure classes XC1
and X0 (dry). According to the standard applied to date, only
coarse recycled content of a maximum of 45 per cent for type
1 aggregate and up to 35 per cent of type 2 aggregate is
permitted for mixed demolition material.

According to an LCA study, the Blscher group of companies
in Heek achieves a 13 percent reduction in its CO, emissions
just by using only recycled material to replace the aggregate.
This means that the “Blscher wall” makes a significant contri-
bution to climate protection even during its production.

The possible applications for the “Blscher wall” made of re-
cycled concrete with 100 percent natural stone substitute are
manifold. The group of companies from Heek is allowed to
build load-bearing and non-load-bearing interior wall ele-
ments up to building class 4 from this material. Wall lengths
of up to 11 metres and wall heights of up to 3.70 metres are
possible.

1

We do not use classic raw materials
due to self-developed recipes

80% ¢
PRIMARY RAW
MATERIALS

Conventional recipe
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Building rubble becomes a sustainable
building material

The Buscher group of companies came into being from 1961
with the foundation of the concrete plant. There, the company
produces precast concrete elements of all kinds. In its sister
company Containerdienst Blscher, the group of companies
deals with the disposal and processing of building rubble.
Since the 1990s, the group of companies of the two manag-
ing directors Hans-Jirgen and Wolfgang Blscher and their
team of employees have been researching innovative tech-
nologies and building materials with a view to sustainable
value chains. The idea: upgrading the waste product building
rubble into an economically attractive recyclable material. Its
use in the production of prefabricated building components
can make concrete a sustainable building material of the 21+
century.

“This is unique and a big step in the circular economy,” says
Wolfgang Bischer. The group of companies also “lives” this
circular economy itself in accordance with its slogan “Blscher
- Back for the future”. The sister company of the precast con-
crete plant, Containerdienst Blischer, plays an important role
in this. He provides the means of transport for the delivery
of building rubble and takes over the professional process-
ing of the demolition material on the company premises. It is
sorted, screened, refined and thus recycled into a sustainable
raw material for the building industry. The special, certified
production process ensures a consistently high quality of the
recycled material. The Blischer concrete plantthen processes
these recycled raw materials in the production of high-quality
interior wall elements.

The implementation of this idea requires high standards both
in the processing of building rubble and in the production of
concrete components. In about eight years of research, the
Blscher group of companies has invested a lot of money to
develop these standards and to prove their practical suita-
bility in terms of quality and cost-effectiveness. Among other
things, the processability of the recycled material as well as

7, BETowwERK | BETORFERTIGTELE

crete plant pro-
cesses recycled
raw materials in
the production of
high-quality inte-
rior wall elements.
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“Back for the future” is the motto of the Blischer group of
companies.

the compressive strength and surface quality of the finished
product had to be proven. In addition to its own experts, the
medium-sized company from Minsterland also worked to-
gether with concrete technologists from various universities.
The Deutsche Bundesstiftung Umwelt (DBU - German Federal
Environmental Foundation) funded the project with 250,000
euros.

In the meantime, the medium-sized manufacturer of precast
concrete elements has received several awards for this re-
search activity, including the “Innovative through Research”
seal of quality from the Stifterverband fir die Deutsche Wis-
senschaft (Donors’ Association for the Promotion of Sciences

and Humanities in Germany) twice. In 2019, the Buscher Pres.treSSing Of
Group beat 5399 competitors in the competition for Germa- precaSt concrete

ny’'s most important business award. The Oskar Patzelt Foun-
dation rewarded the Heek-based company’s commitment to m
sustainable management with the “GroBer Preis des Mittel- ele ents
stands” (Great Award for Medium-Sized Businesses).
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Elementary building with recycled raw materials, that is the
“Blscher wall”. With their reference project, Hans-Jirgen and
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The two brothers and owners of the Blischer group of com-
panies, Hans-Jirgen (right) and Wolfgang Buscher (left).

Wolfgang Bischer now want to convince the construction in-
dustry in particular. The building industry tends to be conserv-
ative when it comes to new production processes and prod-
ucts. This makes it all the more important for the two brothers
to now make as many architects, municipalities, builders and
possible partners from the construction industry aware of the
advantages of the “Buscher wall”. All interested parties should
be able to see for themselves the possible applications and
advantages of the "Blscher wall” at the practical object. By
granting licences, the Blscher group of companies wants to
promote the supra-regional use of its precast technology. In-
terested companies can request further information at info@
zurueckfuerdiezukunft.de

According to Hans-Jirgen and Wolfgang Bischer, there are
enough convincing arguments for the “Bischer Wall”. Finally,
the recycled wall elements solve several problems at the
same time: it saves on the purchase and transport of scarce
and expensive raw materials such as sand and gravel. It offers
a genuine sustainable reuse of the demolition material that
is flooding the market in ever-increasing quantities. Blscher
calculates that around 200 tonnes of recycled building rub-
ble can be used to build a single-family house. Finally, the
use of prefabricated concrete elements digitally planned ac-
cording to customer specifications, produced rationally and
resource-efficiently in the factory and delivered ready to be
painted can shorten construction times quite considerably.

Economic substitute for primary raw materials

"Our goal is to return the construction and demolition waste
generated during the demolition of old buildings to the re-
cyclable material cycle and thus use it as a raw material in
the sense of urban mining in order to conserve natural re-
sources,” say the two managing directors. Through the com-
plex reprocessing and reuse in concrete production, the
demolition material becomes a sustainable and economic
substitute for primary raw materials. While Hans-Jirgen
Blscher was sometimes ridiculed for this vision in the past,
he now sees himself impressively confirmed by the results of
years of development work and the DIBt approval: “With our

m CPI - Concrete Plant International - 12023
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Assembly of the environmentally friendly concrete
components from the Blscher concrete plant.

process, precast concrete elements can be produced with
100 per cent natural stone substitutes”. All that needs to be
added is water, cement and the additives required for the re-
spective recipe. “The entire part then consists of 80 per cent
recycled materials. This high percentage is unique.” n

FURTHER INFORMATION

Biischer’

BETONWERK | BETONFERTIGTEILE

Betonwerk Biischer GmbH & Co. KG
Biilt 54, 48619 Heek, Germany
T+49 2568 388 007 77
info@zurueckfuerdiezukunft.de
www.buescher-betonfertigteile.de
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BRECON

smart vibration technology

*BRECON AuBenrUttler mit SL Charakteristik(Synchronlauf) erreichen exakt die von der Frequenzsteuerung vorgegebene Drehzahl, z.B. 6000rpm bei 100Hz elektrischer Frequenz. Die Angaben sind bezogen auf
AuBenrittler, die die gleichen Charakteristik aufweisen wie BRECON SL-RUttler. BRECON SL-RUttler sind in der Geschwindigkeit regelbar. Die SLIM2 Schnellspannhalterung ist auch for BRECON Hochfrequenz und BRECON
Normalfrequenz RUttler einsetzbar.
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Lintec & Linnhoff Holdings Pte Ltd, Singapore 638072

Lintec & Linnhoff launches new
manufacturing plant in Malaysia
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Lintec & Linnhoff 4s_i

Lintec & Linnhoff has kicked off production of its asphalt and concrete batching plants at its newest facility, a manufactur-
ing site in the state of Johor, Malaysia. New models for customers are already rolling off the production lines at the plant,
which began limited-scale operations in 2021 before ramping up in 2022. The manufacturing facility covers 88,888 sq. ft

of space, with two planned future expansions.
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Lintec & Linnhoff is manufacturing Linnhoff asphalt mixing
plants and Eurotec concrete batching plants at the factory,
which replaces the previous manufacturing site in northeast-
ern Johor. These plants are globally distributed, with most
going to customers in South-East Asia, the Middle East and
Africa.

Plans for the new Malaysia facility were launched in 2019 and
work was completed in 2021. After unavoidable interrup-
tions caused by the Covid pandemic, Lintec & Linnhoff is now
ready to showcase its newest facility and is extremely proud
of the latest addition to its global manufacturing portfolio.

Daniel Chan, Chairman at Lintec & Linnhoff Holdings, said the
new factory is a great demonstration of the Group's resilience
and focus: “Over the past two years, the whole world faced
the challenge of Covid and many projects were put on hold.
We faced our own roadblocks, but we were determined to
bring our vision to life for this new Malaysian factory. Our in-
vestment and hard work have now paid off and we can't wait

- LINTEC & LINNHOFF
3 roaman,

I JERAM BATY, $1560 GAERAN

Lintec & Linnhoff Johor Factory exterior and interior
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Daniel Chan, Chairman (Left), and Tan Suan Yap, Executive
Director (Right) inaugurate Lintec & Linnhoff Holdings'
newest manufacturing facility in Johor, Malaysia.

to welcome customers to see the new facility. Our first plants
have already been delivered and the future is very bright.”

www.cpi-worldwide.com
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Lintec & Linnhoff Holdings celebrating the launch of the new
factory

The factory employs a team of 50 and that number is ex-
pected to grow in the coming months. Being strategically lo-
cated in Johor, the plants can be shipped easily to customers
across Asia, the Middle East and Africa via the three ports in
close proximity. Some plants will be transported by land to
Singapore, before shipping via Jurong Port. Others will go via
two other nearby Malaysian ports in Johor. The new factory
is just 36 km from the Lintec & Linnhoff global headquarters
in Singapore.

The current facility is phase one of the planned develop-
ment for the whole site that covers 282,000 sg. ft. During the
launch of the manufacturing facility, Lintec & Linnhoff had a
ground-breaking ceremony to launch phase two of the de-
velopment that further expands the facility by 76,850 sq. ft.

This expansion is in line with Lintec & Linnhoff's plans to man-
ufacture Lintec containerised asphalt and concrete plants in
the facility. Along with this, there will be further investment in
additional equipment for the factory to increase production
capacity and efficiency.

Phase three of the development will further expand the open-
yard area for storage of stock plants and components, and
create more space to conduct rigorous testing and erection
of multiple plants before they are delivered.

The first plant to roll off the production line was a Eurotec
Eco60 concrete plant which was shipped to a customer in
Madagascar. The second order was for a Eurotec Ecotec
ECT60 concrete plant and a Linnhoff TSD1500 MobileMix as-
phalt plant which went to a customer in Papua New Guinea.

|

FURTHER INFORMATION

LINTEC &
LINNHOFF

Lintec & Linnhoff Holdings Pte Ltd

71 Tech Park Crescent, Singapore 638072
T+6568631111

F +65 6863 3811
info@lintec-linnhoff.com
www.lintec-linnhoff.com
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Innovative services.

We want to be not only a supplier but also
a partner for our customers. This includes

services that cover all stages of a mold's life.

In addition to specific measures to extend
the service life of a mold, we also work on
the further development of our technologies
as part of several projects with colleges,
universities and industrial associations.

Your employees will benefit from customized
workshops and training courses.

ST100.L
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Kobra Formen GmbH, 08485 Lengenfeld, Germany

Rieker Investment GmbH
acquires shares in Kobra

s agmil o 35l Rieker Investment GmbH 4s &

Kobra

Kobra Formen GmbH was founded by Rudolf Braungardt more than 30 years ago and has become one of the world's lead-
ing mould manufacturers. With approx. 500 employees worldwide - around 400 at the headquarters in Germany - and 6
subsidiaries in Europe and North America as well as sales partners in Canada, Europe and Asia, Kobra works in a techno-
logically ground-breaking way in the concrete product industry. The company is proud of its impressive development and
wishes to pay special thanks to its employees and customers, who made such success possible.
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Kobra is a medium-sized company, whose success is largely
based on healthy and sustainable development strategies.
This also includes setting up the company for the next gener-
ations. The process started a few years ago by strengthening
the management with Jan Streckenbach, Heike Giessmann
and Stefanie Schaarschmidt, who manage the company to-
gether with the managing partner, Holger Stichel.

Kobra is very glad to be able to continue shaping Kobra
Group expansion with a strong partner at shareholder level.
Rieker Investment GmbH, a firm which pursues long-term,
non-sector-specific investments in medium-sized companies,
has acquired shares in Kobra with effect from 1 September
2022. Rieker is a family business like Kobra with a long tra-
dition and a shared vision of corporate management. The
shared values - sustainability, healthy growth, innovation and
quality - are the basis for cooperation. As part of the Rieker
investment family, Kobra is geared up for the next decades
and can continue its corporate strategies in the same way for
the long term.

The operational business will continue - unchanged - to be
managed by Kobra's international team. This offers employ-
ees a secure job and numerous development opportunities
in a healthy company. All internal company structures will re-

oLl 138 Biad b | panles () LiSlae 5 Leailh sl (mla Sy o5

main in place in a similar way. Customers and business part-
ners will be supported as usual by all their known contact
persons.

Kobra looks forward to a continued successful future shaped
together with our team, customers and business partners. B

Kobra sponsored the free download
possibility of the pdf of this article for all
readers of CPI. Please check the website

www.cpi-worldwide.com/channels/kobra
or scan the QR code with your smart- .
phone to get direct access to this website. |

FURTHER INFORMATION
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Kobra Formen GmbH
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CONCRETE SOLUTIONS

Eurotec is a leading brand of concrete batching plants for both ready-mix and precast
concrete applications. It's recognised for providing customers with a solution, and not just the
sale of standard products.
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Upcycling End-of-Life (EoL) concrete

Quality control of recycled concrete
aggregates using Laser-Induced
Breakdown Spectroscopy
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B Francesco Di Maio, Cheng Chang, Ali Vahidi, Abraham T. Gebremariam and Peter Rem, Resource & Recycling, Department of Engineering Structures,
Faculty of Civil Engineering and Geosciences, Delft University of Technology, The Netherlands

The replacement of natural aggregates with recycled aggregates is hampered by the industry’s perception that recycled
aggregates are highly variable in quality and that the cost and time-lag to ensure the quality of recycled aggregates for
high-end applications is prohibitive. There is a need to cost-effectively measure the quality of recycled aggregates and
make this information available online to ensure that it meets the industry’s requirements. Therefore, innovative recycling
technologies that can efficiently identify different contaminant materials play a vital role in upcycling End-of-Life (EoL)
concrete and implementing a circular economy.
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| Dr. Francesco Di Maio is the research director of the Resources
&Recycling lab of the Delft University of Technology. He is in-
volved in projects to develop effective and economically feasible
technologies (and methodologies) that produce high-quality raw
materials from EoL products. F.DiMaio@tudelft.nl

m Cheng Chang is a Ph.D. student in the Section of Resources

& Recycling at the Delft University of Technology. His research
involves quality and monitoring assessment of recycled concrete
' using Laser Induced Breakdown Spectroscopy (LIBS) and Ra-
dio-frequency identification (RFID) tags.  C.Chang-1@tudelft.nl

| Ali Vahidi is a PhD Student at the Delft University of Technol-

ogy. His main research interest is concrete recycling and RFID-

based material passports for construction materials and products.
AVahidi@tudelft.nl

B Dr. Abraham Gebremariam is an Assistant professor at the
Delft University of Technology, Resources and Recycling section.
His main research interests are recycling construction materials,
sustainable materials, the circularity of engineering materials
and structures, cementitious materials/systems, and carbonation
technologies. AT.Gebremariam@tudelft.nl

| Prof. Dr. Peter Rem chairs the Section Resources & Recycling of
the Delft University of Technology. P.C.Rem@tudelft.nl

This article presents the Laser-Induced Breakdown Spectros-
copy (LIBS)-based quality system’s concept and implementa-
tion along with the C2CA concrete recycling facility (Fig. 1).
C2CA s a set of technologies that enable the recovery of high
quality recycled coarse aggregates (CRA), recycled fine ag-
gregates (FRA) and recycled cement paste-rich powder (CRP)
from EoL concrete. One of the advanced technologies C2CA
embraces is the LIBS-based quality system which is used to
characterize and identify the quality of coarse and fine re-
cycled aggregates through the value chain. This is done by
integrating the conveyed information from the LIBS into ra-
dio-frequency identification (RFID) tags, where the informa-
tion about the quality of the recycled aggregate is tracked
and accessed securely when needed by all actors involved
in the value chain and the stakeholders. Doing so addresses
some of the existing barriers to recycling concrete and im-
proves adverse client perceptions of recycled products. By
openly displaying the quality of recycled products, it is pos-
sible to build trust and accountability throughout the value
chain. This is something missing from recycling industries,
and here the C2CA approach tries to address some quali-
ty-related barriers.

Directly after Advanced Dry Recovery (ADR) and Heating Air
classification System (HAS)[1, 2], the 0~4 mm and 4~12 mm
recycled aggregates are inspected by the LIBS setup to as-
sess their composition in terms of contaminants and particle
size distribution of aggregates. This data will be available for
clients by scanning RFIDs in the aggregate products. A sketch
of the entire process of recycling is shown in Figure 1.
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Experimental setup

The LIBS system consists of a conveyor belt, a compact op-
tical module, and an Nd:YAG nanosecond pulse laser. A
typical delay time of 1.5 ps after the laser pulse is employed
to acquire the spectra to avoid interference from continu-
ous laser-induced plasma radiation. The spectrometer was
triggered with a digital delay pulse generator (Quantum
Composers). Samples are moved at speeds of 20-100 cm/s
(Fig. 2).

In this study, a total of eight potential contaminants are con-
sidered as target contaminant material inflows of coarse and
fine aggregates resulting from the upcycling of EolL concrete.
Such contaminants are bricks, cement paste, foam, glass,
gypsum, mineral fibers, plastics, and wood. These contami-
nants degrade the quality of the aggregates even at low con-
centrations, so it is essential to identify their presence and
measure their concentrations along with the main products

Mineral Fibers

Fig. 3: Representative samples of different waste streams
from construction and demolition wastes.

m CPI - Concrete Plant International - 12023

of recycling which are recycled coarse aggregates (RCA) and
recycled fine aggregates (RFA).

Chemometric methods

For LIBS quality assessment methods to provide precise out-
comes, there are basically two options. Firstly, to take into ac-
count that the conditions at which LIBS acquires data change
continuously while monitoring raw material/solid waste and
correct for these changes. For example, changes may occur
in the condition of the surface hit by the laser beam, the angle
of incidence, the moisture content, the dust, the distance
from the laser focal point, etc. Secondly, to keep the condi-
tions always the same. When LIBS is used to detect produc-
tion errors in a flow of identical products, the products, and
so the conditions, should always be the same: if they are not,
a problem/defect has been detected.

When inspecting raw materials, the conditions are continu-
ously changing because each particle has a different shape
and orientation. Therefore, LIBS will respond differently, even
if the material is the same. Two ways to deal with such changes
are, firstly, to carefully measure all those conditions and apply
proper corrections to interpret the spectra’s information. Sec-
ondly, to adapt the acquisition of individual spectra to the
development of the laser-induced plasma: e.g., do not start
the acquisition of the spectrum after a fixed delay time with
respect to the laser pulse but choose the exact right time to
start acquiring the spectra based on the plasma condition.

An efficient method is proposed to identify and classify EolL
concrete waste along with RCA and RFA in motion on con-
veyor belts via laser-induced breakdown spectroscopy (LIBS)
coupled with a cluster-based identification algorithm. The
algorithm [3] combines principal component analysis (PCA)
and chi-square distribution to generate its database for each
material from the spectra resulting from the LIBS. Data from

www.cpi-worldwide.com
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the LIBS single-shot spectra (Fig. 4) of EoL samples are ap-
plied to train and validate the classification model.

RFID tags as material passport

Radio Frequency Identification (RFID) technology is a com-
mon technology for asset tracking and supply chain man-
agement application that can be used in recycled concrete
supply chains [4]. The minimum components of an RFID com-
munication system consist of at least one reader, one tag, and
antennas to enable energy transmission in voltages on wires
and waves in the air [5]. The primary factors to be considered
when choosing the right tag for this communication system
are the operating frequency, reading range, memory capac-
ity, cost, surface types, and external pressures over the time
that tags must withstand. Passive RFID tags are a cost-effec-
tive and environmentally friendly tool that could be used as
a material passport that can perform adequately over a long
time and against external forces (Fig. 5).

After the LIBS analysis, the processed data are linked to the
RFID tag with the unique code that is automatically placed
into the recycled aggregate flow. This way, any authorized
actor or stakeholders of the recycled aggregates value chain
can read the RFID codes, access the report to choose the
application of the material, and ensure the recycled aggre-
gates in terms of the environment and quality. This way, the
recycled aggregates will be monitored and sorted by their
properties and further linked to an external database as a
material bank.

Conclusions

The proposed approach is a reliable identification technique
based on the LIBS spectral emissions for secondary materials

Unique
Code

Report:
- Level of Contaminants

- Particle Size Distribution
- Date of Production

- Recycler

- ete.
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produced from EoL concrete in motion. The model’s overall
accuracy reached 0.97, according to the results of the valida-
tion set classification. This research suggests LIBS may be well
suited for fast and in-line analysis of recycled concrete aggre-
gates in industrial applications. This approach presents an in-
novative approach for the quality characterization of second-
ary materials produced from EoL concrete being transported
on conveyor belts and, therefore, can be of great value for
the processing and high-end utilization of EoL concrete. The
possibility of linking the data with RFID tags enables transpar-
ent communication about the quality of recycled aggregates
with stakeholders or clients. Incorporating RFIDs along with
the material/product can be used to trace and track all useful
information about the product, including its lifespan. Conse-
quently, the transition toward achieving a circular economy is
foreseeable. [
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New ice and hot water plant
tempers fresh concrete energy-efficiently
even under changing conditions
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Climate protection and the increasing scarcity of resources are just two challenges that the construction industry will face
in the future. This makes it all the more important to produce concrete, a CO,-intensive building material, as durable

and long-lasting as possible. Only careful curing can achieve the quality required for this. Otherwise, cracks can still form
months later, causing massive damage to the structure and necessitating costly repairs. However, particularly high or low
ambient temperatures, which are becoming increasingly frequent and prolonged even in more temperate climes in Europe
and North America, make temperature-controlled concrete production more difficult. The results are very high energy costs
for concrete cooling and heating as well as rising emission levels. The new CombiWater from KTI-Plersch Kaltetechnik
GmbH, specially developed for concrete production, now provides a remedy. The flexible and energy-efficient heat pump
produces iced water in summer and hot water in winter. The recirculation principle keeps the water, once at the right tem-
perature, efficiently cold or warm even during idle times in the insulated tank.
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"Massive concrete components are needed for the construc-
tion of infrastructure projects such as airports, but also for
dams, tunnels and bridges,” knows Michael Walleter, Sales
Manager at KTI-Plersch Kéltetechnik GmbH. “These struc-
tural elements require a fairly long time to cure thoroughly.”
However, fluctuating, very high or low ambient temperatures
during this period make controlled, high-quality concrete
production impossible. Temperature differences within the
component, for example, cause the individual areas to cure
at different rates. Cracks develop as a result, which need to be
filled afterwards or, in the worst case, lead to a tear off in the
concrete element. Excessively cold temperatures also cause
the still moist concrete to freeze, which greatly impairs the
stability and durability of the finished component.

o I

A conventional concrete cooling system, such as those used

in desert regions, usually uses flake ice as a cold water sub- The new CombiWater from KTI-Plersch Kéltetechnik GmbH,
stitute. This means that very low concrete temperatures can  specially developed for concrete production, produces ice
be achieved, but these are not needed at all for less com- water in summer and hot water in winter.
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“With CombiWater, you literally|
kill two birds with one stone and
save the purchase and main-
tenance costs for two separate

systems for cooling and heat-
ing,” explains Michael Walleter,
sales manager at KTl-Plersch

Kaltetechnik GmbH

B

Like many plants from KTI-Plersch, the CombiWater is
installed in a sea container and is delivered turnkey.

plex applications at more temperate latitudes. Especially for  trolled water is currently required, the system effectively
small and medium-sized businesses in these areas, it can be  keeps the cooled or heated water at the desired tempera-
worthwhile to resort to a much more energy-efficient cool-  ture in recirculation mode. “This function is particularly useful
ing system with ice water. The demand for alternative and ~ when there is no concrete production,” explains Walleter. “For
low-emission fuels is also increasing in the area of concrete  example, the water does not need to be cooled or heated
heating for cold ambient temperatures. “Climate protection  from scratch after a night’s rest, which reduces overall energy
and corresponding guidelines are playing an increasingly im- ~ consumption.”

portant role in the construction industry,” confirms Walleter.

"Furthermore, there are fluctuating climatic conditions, which High concrete quality even in remote

are becoming increasingly common in Central Europe with or confined locations

record summers and winters. Both are an increasing problem

for the local concrete production.” Like many plants from KTI-Plersch, the CombiWater is in-
stalled in a sea container and is delivered turnkey. It is there-
High-quality concrete production 365 days a year fore very mobile and can be transported quickly and easily
to new, even more remote locations. Thanks to the plug-and-
The new CombiWater from KTI-Plersch operates on the prin- play solution, installation time is kept to a minimum, saving
ciple of a heat pump that can run in both heating and cool-  manpower and resources on site. Only the water and elec-

ing mode as required. In summer, the system produces the  tricity supplies need to be connected; there is no need for a
ice water (< 1 °C) required for cooling the concrete. As soon chimney installation. “Due to the compact container design,
as the ambient temperatures drop, the system can be easily  the ice and hot water plant is also suitable for high-quality
switched to hot water heating. “With the CombiWater you lit- concrete production on inner-city construction sites, where
erally kill two birds with one stone and save the purchase and  space is often at a premium,” adds Walleter. u
maintenance costs for two separate systems for cooling and
heating,” explains Walleter. “This makes it particularly suitable
for use in more temperate latitudes, where cold winters alter-

. " FURTHER INFORMATION
nate with hot summers.

The CombiWater can switch between two operating modes

for both ice and hot water production: In open-loop opera- N

tion, it cools with an output of 61 kW and heats with 92 kW.

At a temperature difference of 21 °C to < 1 °C, this corre- KTl Plersch Kaltetechnik GmbH

sponds to about 2.5 m3/h of water in the cooling case and Carl-Otto-Weg 14/2, 88481 Balzheim, Germany
about 1.8 m3/h of water from 10 °C to 55 °C in the heating T+49 7347 95720, F +49 7347 957222
case. If the insulated tank is full and no temperature-con- info@kti-plersch.com, www.kti-plersch.com
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I CONCRETE PRODUCTS & CAST STONE

Developing sustainable products on an industrial scale

New Experimental Block-Making Machine
Basaad) Ay il G ghll il disla

= Dipl-Eng.Thomas Roske, IAB - Weimar Institute of Applied Construction Research gGmbH, Germany
Dipl.-Eng. Peter Ortmann, Knauer Engineering GmbH Industrieanlagen & Co. KG, Germany

This report outlines the path from a vision to its implementation. The completed project constitutes a follow-up by the IAB
Competence Centre for Sustainability and Resource Efficiency in the Construction Industry and was implemented with
major support from the state of Thuringia as part of investments in research-related equipment infrastructure (Reg.-No.
2021 WIN 0006). The existing block-making machine at the IAB, with its outdated technology, poor adjustment possibili-
ties and lack of filling carriage units, could no longer meet the demands of future developments. In addition, the ever-in-
creasing maintenance work made a suitable replacement necessary.
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Board Core . Facing
Production i
storage concrete X concrete filling
unit filling unit unit unit
After successful completion of the tendering procedure, the
P gp ' /_ / / Production board

choice for the purchase of the mould and compaction system Latch Switch
fell to Knauer Engineering GmbH Industrieanlagen & Co.KG. _ / copveyor  cabinet
An existing Type KS250 small board machine served as a tem-

plate for the special design of the new experimental block

making machine with a conventional impact vibration system.

Special solutions had to be incorporated into this machine,

which was adapted to the requirements for machine utilisa-  Fig. 1: Diagram of the main components of the mould
tion at the IAB. These included: and compaction system

Fig. 2: Finished CAD model

of the mould and compac-
tion system
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= Dipl.-Eng. Thomas Roske; 2007 until 2013 Master studies in
mechanical engineering specialising in construction machinery
technology at Technische Universitat Dresden; Extra-curriculum
activities at the Institute of Materials Science and at the Institute
for Mobile Machinery; Since March 2013 research associate at
the IAB - Weimar Institute of Applied Construction Research
gGmbH in the mechanical engineering faculty (main focus of activities: machine
design and FEM calculations); Since August 2020 Head of the IAB Faculty of Me-
chanical Engineering t.roske@iab-weimar.de

e Easier access to the machine, plus production of prod-
ucts up to 300 mm height through the possibility of ad-
justing and swivelling the silo and filling carriage unit

e Initial delivery of 2 mould sets (mould + tamper head
with heating possibility) for manufacturing paving blocks
and hollow blocks as standard products

e Possibility of manually increasing the superimposed load
mass with additional weights

e Possibility of modifying the mould clamping unit for
using impact or harmonic compaction systems with im-
pacts of up to 20 g at 60 Hz

¢ Possibility of adjusting the height and variation of the
impact bars to investigate the effects on compaction and
the mould

Fig 3: Component production at the contractor

CPI - Concrete Plant International - 12023

e Switch cabinet with external control panel for operating
the machine with possibility of direct process monitoring
Mobile recording unit with up to 8 sensors for measuring
the incidence of accelerations on the machine

e Latch conveyor through the machine for producing
blocks fully automatically from batches up to 2 x 250 |
using previously refillable storage silos

Design work progress was checked at regular intervals and
implementation details were discussed. This meant that re-
quests for changes could be incorporated immediately,
which were always implemented by Knauer in a prompt,
uncomplicated manner. It was possible to manufacture the
system components in a timely manner through releasing the
design piece by piece.

Parallel to this, preparations for the new experimental block
making machine were made at the IAB by dismantling the
old machine and carrying out foundation simulations. The
existing machine foundation on steel springs for decoupling
vibrations was tested for its suitability with the new loads. Key
points here were the computation of the eigenfrequencies
and their forms as well as foundation vibration amplitudes
during machine operation.

www.cpi-worldwide.com
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This was followed by the machine’s pre-assembly and its first
functional tests at Knauer before delivery to the IAB including
final assembly and commissioning.

Fig. 4: IAB foundation simulation for appropriate vibration
decoupling from the surrounding area

www.cpi-worldwide.com CPI - Concrete Plant International - 1] 2023

'KBH
>> MASCHINENBAU

CURLING SYSTEM

“nice haptics” Special abrasives
brush - value enhancing

- Cleans, smoothens the product surface and creates a shiny finish
- Accommodates variation of product heights - either way front
to back, left to right or even diagonally over the product layer
- Integration to the KBH Dancing Weights System possible —
alternatively Stand Alone System
- Modular design allows accommodation of many different
layer sizes and different product layer travel speeds — we design
to plant specifications

When installed at the KBH Dancing Weights System
3 modes of operation are possible:

- Distressing and Curling

- Distressing only — curling brush raised

- Curling only — dancing weights raised

Baustoffwerke

Gebhart & Sohne GmbH & Co.KG

>»> KBH Maschinenbau

Einoede 2, 87760 Lachen, Germany
Phone +49(0)8331-9503-0

Fax +49(0)8331-9503-40
maschinen@k-b-h.de
www.k-b-h.de
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The new machine features the following main machine pa-
rameters:

e Vibration table with 4 unbalance exciters with a maxi-
mum centrifugal force of 20 kN each and unbalance or
exciter force adjustment by means of a 4 shaft drive

e Maximum acceleration amplitude 20 g at 60 Hz

e Exciter frequency range 35 - 70 Hz

® 3 Manually adjustable and removable impact bars

e 2 tamper vibrators with maximum centrifugal force of
6.5 kN each

¢ Adjustable superimposed load pressure in the range of
0.2-7.5kN

¢ Increase of the superimposed load mass by up to 150 kg

¢ Swivelling and height-adjustable core and facing con-
crete silos

® Freely programmable filling carriage movements

e Siemens SPS S7-1200 control unit

e Manual and fully automatic operations

® Recipe management for storing function and movement
sequences in relation to quantity

Initial commissioning trials for an influence analysis and
fine-tuning of adjustable machine parameters have already
been carried out. The limits of different operating systems
were determined in this way in order to be able to react opti-
mally to product requirements in future project work. Larger
applications in ongoing projects with industrial partners of
the IAB are already planned, e.g. producing a lightweight
concrete hollow chamber block with a new type of honey-
comb geometry. This will have significantly improved sound
and thermal insulation and will be employed in constructing
a complete test wall, which will then be used for sound and
thermal insulation measurements at the |AB.

CPI - Concrete Plant International - 12023

There are already plans to equip the machine in future with a

circulation system, so that a small-scale demonstration con-
crete production facility can be created that can be utilised
wholly in line with the aims of the Competence Centre for
Sustainability and Resource Efficiency in the Construction In-
dustry and for developing solutions in advancing digitalisa-
tion in concrete factories. The circulation system is to include,
among other things, the HiCon (block height measurement)
and QuCon (block surface monitoring) quality control sys-
tems developed by the IAB, a drying rack and a sorting robot
in order to create the relevant stations in a concrete block fac-
tory. In addition, the purchase of further moulds with tamper
heads should make it possible to manufacture more typical
concrete products from high-quality secondary raw materials
and light granulates from previously non-recyclable construc-
tion waste. Thus, a block making machine will be available at
the IAB for the practical development and testing of new and
innovative concrete products. No ongoing production has to
be stopped for this purpose and interested parties can draw
on the comprehensive expertise of the Weimar construction
materials experts and process engineers.

=~ |AB

Institut fir Angewandte
Bauforschung Weimar

IAB - Institut fiir Angewandte Bauforschung Weimar gGmbH
Uber der Nonnenwiese 1,99428 Weimar, Germany
T+49 364386840, F +49 3643 8684113
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Besser Company, Alpena, Michigan 49707, USA

New Patented Vibration System
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For many generations, there has been a debate between selecting a machine with mold or table (impact) vibration. With
the Servopac® Infinity, producers no longer need to decide between types of vibration. The Servopac Infinity redefines pro-
duction with a game-changing, patented vibration system. Depending which product is being produced, the producer can
set up the machine to run either mold vibration or table vibration.
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Generally, mold vibration is used for taller products to pro-
vide precise height control and dense product, while table
vibration provides better density in shorter products. With
both vibration modes, the operator has full control over the
frequency and amplitude independently. This allows fine tun-
ing of the vibration to create the perfect vibration needed for
the product.

|

With the Servopac Infinity, producers no longer need to
decide between types of vibration.

www.cpi-worldwide.com

Beyond offering two types of vibration the Infinity offers the
hallmark features of the Servopac Family. The Infinity provides
maximum machine productivity with:
¢ No pit needed for the foundation
e Optional side mounted core puller
¢ Increased mold life through precise Servo vibration
* Mold and height changes in less than 15 minutes
e Besser and competitive mold capability
e Touch screen operation for machine controls
e Streamlined design for easier maintenance
e Capability of product height between
1-12"(25-300 mm)

First introduced in 2008, the Servopac Family of Machines,
now four models strong, has steadily revolutionized concrete
products production for producers around the globe. These
machines offer the responsiveness, reliability, and versatility
to produce the ever-growing variety of concrete products de-
manded by today’s marketplace.

o

SESSER

Trusted Since 1904

)

Besser Company

801 Johnson Street

Alpena, Michigan 49707, USA
T+1989 3544111

F+1989 3543120
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Topwerk Group, 57299 Burbach-Wahlbach, Germany

Launch of a rubber matrices
production in the Middle East
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Topwerk Middle East, a member of Topwerk Group, announces the start of the rubber matrices production in its regional
office in Dubai as of 1*t May 2022. The new business line adds up to the existing service package for concrete industry pro-
jects in the Middle East.
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wTopwerk Middle East was established in 2005 to serve customers in the Middle East with
spare parts, technical consulting, and services. Over the years, the Topwerk Middle East has
established an extensive customer base & network in the region. It has been designated as a
reliable partner for supply, assembly, and After Sales support for the concrete industry in the
Middle East and Gulf region.

The After Sales and spare parts business has always been significant for the team of Topwerk
Middle East. Since 2005, the warehouse of a total area of 560 sg. m. covers the demand for
spare parts for all machinery of Topwerk Group. Engineers of Topwerk Middle East maintain
constant contact with its customers, regularly visit the concrete plants in the region - even when ~ Mohammed Tayseer Qasem,
there are no requests - and provide technical support and advice. “We strive for excellent ser- the Managing Director of
vice support, constantly researching the market, understanding the customer needs, and will- Topwerk Middle East

The office of Topwerk Middle East in Dubaij is a
central location for sales, service, spare parts, and,
lately, rubber matrices production workshop to meet
the needs of the concrete industry in the region.

m CPI - Concrete Plant International - 12023 www.cpi-worldwide.com
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Rubber matrice production for customized concrete slabs in
the Topwerk Middle East office in Dubai

ing to support the customer in all aspects of their business,”
states Mohammed Tayseer Qasem, the managing director of
Topwerk Middle East.

The next step toward improving the service for customer ben-
efits is launching the production of vulcanization molds (ma-
trices) based on customer requirements and suggestions. SR
Schindleris a technology partner in the value-adding industry
that can offer a genuinely local presence with technical spe-
cialists, a local spare parts warehouse, and a local production
of matrices.

After a careful analysis of the customer demands & latest
trends, such as increasing individualization in After Sales,
Mohammed Tayseer and his team decided to take all meas-
ures to ensure customer satisfaction and sustainable devel-

www.cpi-worldwide.com CPI - Concrete Plant International - 1] 2023
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Production of highly sophisticated concrete products resembling the ceramic finish is possible with rubber matrice molds

opment of the After Sales business. “We have noticed a sig-
nificant gap in the market for decent quality rubber matrices;
many machines with outdated technology require a long
time to replace the matrices, which costs money and reduces
efficiency,” states Bassem Dabbas, the technical director of
Topwerk Middle East.

The required production technology was chosen in cooper-
ation with the surface treatment engineering manufacturer
SR Schindler. Since SR Schindler is one of the world's larg-
est suppliers of rubber matrices for hermetic presses, the
experts provided their colleagues in the Middle East with
professional training and testing of the equipment to match
the highest quality. There are no constraints on the design or
surface required for the finished product; over 1.500 different
finishes and sizes are available for sophisticated patio, gar-
den, landscape design, ecological road, and path construc-
tion. The highly qualified staff offers the full range of support:
from consulting regarding machinery and technology to the
training of customers’ employees and supply of high-quality
spare parts, locally available from the warehouse in Dubai.
The team of Topwerk Middle East is there to meet the de-
mands for diverse shapes and sophisticated surface designs.
Recently, Topwerk Middle East has received large orders from
clients to manufacture face matrices. L

TOPWERK sponsored the free download
possibility of the pdf of this article for all
readers of CPI. Please check the website

www.cpi-worldwide.com/channels/topwerk
or scan the QR code with your smartphone
to get direct access to this website.
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FURTHER INFORMATION

TOPVWERK

GROUP

Topwerk Group

Freier-Grund-Str. 123

57299 Burbach-Wahlbach, Germany
T+49 2736 49760
info@topwerk.com
www.topwerk.com

/// SR SCHINDLER

SR Schindler

Hofer StraBe 24

93057 Regensburg, Germany
T+ 49 941 696820
info@sr-schindler.com
www.sr-schindler.com

TOPVWERK

MIDDLE EAST

Top Werk Middle East FZE

P.0 Box 61487, Warehouse FZS1 BA06
Jebel Ali Free Zone, Dubai, U.A.E
T+9714 8862030, M +971 50 4585011
m.tayseer@topwerk.com
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International online platform for information and product comparison

Easy digital identitication
of suitable production pallets
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The digitization process is progressing in all industries and business models are changing at increasing pace. For compa-
nies in the concrete industry, this process holds many interesting potentials that need to be exploited. As a start-up, Produc-
tion Boards uses its digital platform to connect suppliers and buyers of production pallets simply, quickly, and effectively.
On the platform, interested parties can receive non-binding offers from all over the world.
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After decades of limiting the production pallet market for
concrete block production to wood and steel panels, inter-
esting and innovative panel types were added over the years
- each with its own special characteristics. At the same time,
the pool of potential customers and suppliers expanded to
ever larger regions. This was the basis for the idea to com-
bine information on the various types of production pallets,
which are fundamentally similar but, in many ways, also very
different, on one single international platform. The platform
allows easy identification of relevant providers and suppliers,

PRODUCTICIN-

facilitates uncomplicated addressing of technical inquiries,
and provides a comparison of various offers.

The concepts and the business plan for such a platform were
developed through a series of workshops. A business devel-
oper was commissioned, who implemented the new trading
platform with the help of two agencies for web design and
web portal programming: production-boards.com.

Special attention was paid to user-friendliness and concentra-
tion on the essentials.
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Whether made of wood, wood with coating, steel or plastic -
all common types of production pallets can be selected.

Following registration on the platform, the interested party
can request offers from different manufacturers of produc-
tion pallets. Entering all the information for the requests takes
only a few minutes and is divided into three steps:

1. Entering information about the desired product
2. Entering delivery information
3. Entering the currency and Incoterm

Optionally, characteristic data can be added for each plant. In
the process of using the platform, the user is simply guided
through the corresponding pages. This allows even more
precise offers from the manufacturers to be created.

After a maximum waiting time of five working days, the user
receives comparable offers with prices and technical data
from different suppliers and for different pallet types - without
the need for market research and countless inquiry letters.
And the whole service is completely free of charge for the
user. In the inquiry process, the user remains anonymous and
can contact the manufacturer once the offers have been re-
ceived.

PRODUCTICIN-
BCJARDS.CCOM

Production-Boards.com
T+49 160 99525745

Milestone to your success.

Digitalization in concrete block production.

My milestone enables you
to reliably forecast your
production planning.”

WwWw.masa-group.com

At Masa, we think of nothing but concrete - and how to shape it for
the building materials industry. The machines we design and build
are used for the production of concrete blocks, pavers, landscape

products, as well as sand-lime bricks, aerated concrete blocks and

panels. In other words, we are real concrete heads with a passion
for reliable, high-performance machines.

Masa Middle East FZCO
P.0. Box 16867 | Jebel Ali Free Zone | Dubai | United Arab Emirates
+971 4 8833-476

Gina Weber, Product Manager Digitalization, R&D Department, Masa Andernach

Masa GmbH (concrete block)
Masa-Str. 2 | 56626 Andernach | Germany
+49 2632 9292-0

One of our smart concrete heads, Gina Weber, has co-developed a
solution that clearly visualizes the available digital machine data

across all sites in one dashboard. As a result her work enables con-
crete block manufacturers to draw faster conclusions about the pro-
ductivity of their plants and makes it easier for them to uncover

valuable insights to optimize their operation.

Masa GmbH (sand-lime + AAC)
Osterkamp 2 | 32457 Porta Westfalica | Germany
+49 5731 680-0
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I CONCRETE PIPES AND MANHOLES

Afinitas Equipment & Automation Division, Mediapolis, lowa 52637, USA

The Power of Post-Production Automation
ZUY) ey Le 4] 3 g

A growing number of concrete pipe producers are turning to robotics to improve efficiencies and meet demand. Oldcastle
Infrastructure, a CRH company, found the Afinitas Roco post-production automation system to be a great fit to increase effi-
ciency at its pipe plant in Ogden, Utah, USA.

«Oldcastle Infrastructure 4 & cias s 38 callall 4k 5 8Ll ] g g 5 3eal alaainl ) &la Al il adie (e 2l Jie dac 435
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Efficiency is an important priority for Oldcastle Infrastruc-
ture, a CRH company, and that means optimizing the current
workforce and finding ways to meet increasing production
demands. The company has found a solution on the post-pro-
duction side of its pipe plant in Ogden, UT, working with
Afinitas to automate manual production processes. Afinitas
supplied the solution with Roco, its robotic post-production
pipe handling system.

“By eliminating the movement of people and equipment on
the production floor, Roco has created a safer, cleaner envi-
ronment in the plant, and those are important benefits,” said
Troy Banks, engineering manager for the three Oldcastle In-

Afinitas Roco system layout at the Oldcastle Infrastructure
pipe plant in Ogden, UT.

CPI - Concrete Plant International - 12023
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frastructure facilities in Ogden, UT. “Another justification for
increasing the level of automation in the post-production
process is to reduce the level of dependency on labor, given
current constraints in the market.” With Roco on board, the
Oldcastle Infrastructure pipe plant needs just one technician
to oversee the Roco robotic system, freeing up the produc-
tion team to work in other areas.

Fully Automated Post-Production
Once the pipe is produced, the Roco handling equipment re-

moves the pallets and headers from the fresh pipe, stacks the
joint rings and places the product on a conveyer for further

Pipe begins the Roco automated finishing process. Roco
handling equipment automates the removal of the pallet
and header from the finished product, stacks the joint rings,
and places the product on a conveyor for further processing
or transport outdoors.

www.cpi-worldwide.com
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processing or transport outdoors. Additional modules can be
added for automated deburring, marking, vacuum testing,
joint ring cleaning, storage and retrieval. The system deploys
all those modules to achieve a fully automated post-produc-
tion process.

The beauty of the Roco system is that it can be added to
whatever pipe production equipment is already in service at
a plant, according to Chris Fitzpatrick, senior operations man-
ager for Oldcastle Infrastructure.

At the Ogden facility, the production side was already fully
automated with a variety of equipment from other manufac-
turers, including a packerhead system at the core, producing
pipe from 12" (300mm) to 48" (1200mm). There was some
automation on the post-production side, but most of the fin-
ishing required manual labor.

“On the front end, we always had automation surrounding the
packerhead,” Fitzpatrick said. “The problem was that the back
end was not automated, so on the front end, we had headers
being loaded, pallets being loaded, pipe being made, taken
off the machine and sent to the kiln,” he added.

“But then, when we process the pipe to get it ready for our
customers, we have to manually knock off the pallets, knock
off the headers, and manually stack them back to the load-
ers,” he said. "We need employees there with hammers,
knocking off pallets and headers, and then manually deburr-
ing and stenciling - all the work that goes into making this a
finished product for our customers.”

An additional benefit is the speed and fluidity of post-pro-
duction, Fitzpatrick said. “I like the efficiency enabled by the

www.cpi-worldwide.com

The removed pallets
are cleaned by a ded-
icated pallet cleaner.

The cleaned pallets are|
picked and stacked on|
trays in a storage and
retrieval area.

design of the machine - using the shuttle to create independ-
ent stations. It makes for a much faster process, as each sta-
tion is only 60 seconds or so to complete. So, a stick of pipe
is processed every 60 seconds.”

Meeting Demand

A growing number of concrete pipe producers are turning to
robotics to improve efficiencies and meet demand, according
to Derek Von Cannon, Afinitas vice president of sales. Afinitas
is focused on helping plants reach that higher level of auto-
mation and showing them how the investment can pay off.

“"We're definitely focused on post-production automation,”
Von Cannon said. “For me, it's one of our biggest efforts. Roco
has been one of the machines we've been pushing for that
reason. In a labor-constrained market increasing automation
enables producers to keep up with demand.”

In addition, “the ergonomic and safety advantages of auto-
mation are obvious,” Von Cannon said. “With less physical
strain, experienced workers may be more inclined to stay on
longer because they're not exposed to the repetitive move-
ments that take place at a plant.”

Fantastic Engineering Support

Every pipe plant is a little different in terms of equipment,
available space and workforce. So Afinitas works extensively
with plant personnel to design a system that meets each
plant’s specific situation. For the Oldcastle Infrastructure
Ogden facility, that meant blending with pipe production
equipment of various ages and from a few different equip-
ment manufacturers and filling in the gaps.

CPI - Concrete Plant International - 1] 2023
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Pipes coming out of the vacuum tester.

"It wasn't like plug-and-play equipment,” Banks said. “There
had to be a lot of onsite visits, verification, and a lot of back
and forth to make sure everything could sync up well. We had
to work with the existing building, double-checking and tri-
ple-checking to make sure everything fit and still had maneu-
verability.”

The Afinitas team stayed with the project from the early con-
cept phase, through installation, commissioning, training of
operators, and adjustments needed after the new production
line started with Roco on board.

“The engineering support was fantastic,” Banks said. "Not
everything was directly off the shelf. There were aspects spe-
cifically tailored for our needs. I'm grateful for that.”

Fitzpatrick agrees. “They were also great in terms of the
pre-construction as we were doing our site work and nearing
the installation date,” he said. “They were great in helping
us coordinate and plan. It wasn't just the Roco that we were
installing. We were making changes to the front end of the
dry-cast operation, so we really had to synchronize those two
builds together to make sure that we delivered and came
back online with production.”

Even with full automation, pipe production is an intricate pro-
cess involving many movements that need to be coordinated.
Because of that, “the front end is always going to be the hur-
dle in terms of speed and operational efficiency,” Fitzpatrick
said.

"We made some upgrades to speed up the throughput on
the front end, but the Roco post-production equipment is still
the fastest part of the process,” Fitzpatrick added. “Roco will
process any size of pipe in about a minute. There's not a lot
of equipment out there that can keep up in terms of how fast
it will actually make the pipe, so Roco can process the pipe
faster than we can make it."

CPI - Concrete Plant International - 12023

The bell and spigot end of the pipe are automatically
deburred. Rotating cones debur both the inner and outer
edges of the pipe. The deburrers automatically adjust

to the pipe diameter entering the system.

Increasing the speed on the front end is a future goal, Banks
said. “But the number one priority is keeping up with our pro-
duction and this new automation enables us to do that and to
continue to deliver for our customers.” n

FURTHER INFORMATION

J Oldcastle Infrastructure”

A CRH COMPANY

Oldcastle Infrastructure
801 W 12% Street, Ogden, UT 84404, USA
www.oldcastleinfrastructure.com

AFINITAS

Afinitas Equipment & Automation Division
506 S. Wapello St., Mediapolis, lowa 52637, USA
T+1319 3943197, F +1319 3943977

Saltumvej 25

9700 Brgnderslev, Denmark

T+45 9645 4000
Dr-Georg-Spohn-StraBe 31

89143 Blaubeuren, Germany

T+49 734496030, F +49 7344 4710

info@afinitas.com, www.afinitas.com

www.cpi-worldwide.com
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HawkeyePedershaab and BFS
Box Culvert Production

One Modular Mold Set. All Box Culvert Sizes.

System Benefits:

The molds can be used in different plant configurations - either

in a machine or egg-lay solution with many advantages over
traditional wetcast production:

® Make all box sizes with higher productivity and less labor.

® Pegged and machined mold components facilitate precise
assembly.

® Strong design withstands vibration and stripping forces
and dead-weight stresses without flexing or sagging.

afinitas.com

Intelligent Afinitas is a global, comprehensive and customer-oriented infrastructure
Infrastructure equipment and services platform that brings together the expertise of
g Solutions HawkeyePedershaab, BFS, New Hampton Metal Fabrication, Spillman
INSINIR = and CAM Products.

North America - +1 (319) 394-3197 | Denmark - +45 9645 4000 | Germany - +49 7344 96030
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B.T.innovation GmbH, 39116 Magdeburg, Germany

The precast plant of the future
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The production of precast concrete elements with battery moulds ensures that the elements have formwork-smooth main
visible sides. Thanks to various developments by the Magdeburg-based company BT. innovation GmbH over the past few
years, especially regarding the Butterfly Formwork® and the optimisation of battery moulds, the production technology
around battery moulds has developed into a highly productive and precise production system, which delivers dimension-
ally accurate precast elements and meets the highest demands.
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In a classic battery mould, formworks are mounted upright
between two bulkheads or tensioning walls, creating a con-
creting chamber on the vertical formwork surfaces of the
bulkheads. The inserted concreting chambers are concreted
for the production of a finished part, after the battery mould
has been braced. By using butterfly formwork, the work on a
battery mould can be accelerated enormously and the quality
of the precast elements can be improved. Butterfly formwork
is a special type of bulkhead for battery moulds. They consist
of two formwork panels that are connected to each other via
a massive swivel joint.

Innovation in Waldméssingen
In a completed project by BT innovation at Beton-Fer-

tigteil-Union GmbH & Co. KG (BFU) in Waldmdssingen,
Baden-Wirttemberg, a battery mould with butterfly formwork

oblhiall e f 5 sl 4880 5 38l Dl A

was put into operation. The battery mould has suspended
butterfly formworks. These are unfolded outside the battery
mould at predefined workstations and prepared there for
concreting in a horizontal position. By preparing the form-
work in this way, the formwork surfaces can be walked on
or accessed from the outside at any point, which means that
the butterfly formwork can be set up quickly and precisely.
The butterfly formwork prepared outside the battery mould is
hooked into the battery mould from above with the help of a
crane. As a butterfly formwork has two sides on which precast
elements are produced, the capacity of a battery mould is
thus doubled, as concreting chambers are created between
each bulkhead on both sides of a butterfly formwork.

After bracing the battery mould, it is concreted. Once the
concrete is stable, the precast concrete elements can be re-
moved from the battery mould together with the butterfly

Butterfly mould before concreting
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Battery and butterfly formwork at BFU
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Butterfly Formwork when folded up
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BT

for faster construction innovation

-

Butterfly
Formwork®

Combine the advantages of horizontal
preparation and vertical production

 Concreting up to 4 times per day

+ Reduction of production
costs by up to 40%

+ Production of excellent smooth
concrete elements

17™- 22™ April in Munich
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Production of room cells for modular construction

formwork, even before lifting strength has been reached, so
that the battery mould is immediately available for another
cycle. In this way, several cycles can be achieved per day,
which, in addition to increasing the capacity by doubling the
number of concreting chambers, also increases the produc-
tivity of the plant.

From the region for the region

This technology’s advantages are constantly being devel-
oped further and there are already plans for new projects.
In the northern part of Saxony-Anhalt, a battery mould with
butterfly formwork is to be erected in a circulation system.

At the core of the circulation system is a battery mould with
suspended bulkhead walls. What is new is that the butterfly
formwork is prepared successively in a circulation around the
battery mould, at specialised stations. This technique allows
the flow of goods through the production facility to be kept
streamlined and the butterfly formwork to be prepared in
short cycle times. Common robot technology can support the
production. The butterfly formwork, prepared in a horizontal
position, is automatically guided through the production fa-
cility and automatically hooked into the battery mould. This
can be done from “above” as well as from “below”. With this
technique, butterfly formwork is prepared quickly and pre-
cisely, and the battery mould is loaded immediately. As a re-
sult, the productivity of the battery mould is further increased.
Inserting the butterfly formwork from below offers the advan-
tage that such systems can also be operated in halls with low
crane hook heights.

If an additional bypass station is created, decoupled from
the circulation system, in which prepared butterfly formwork
can be partially concreted and temporarily stored until the
concrete is stable, the accessibility of sandwich walls in the
battery mould is also possible without any problems.

CPI - Concrete Plant International - 12023

Construction of a modular building

B.T. innovation GmbH

The name BT innovation stands for the future of product de-
velopments in the construction and precast concrete indus-
try. The extensive portfolio comprising the areas of sealing,
formwork magnets and systems, connection technology
and consulting is further complemented by the high-quality
machinery and production facilities of the partner company
MAX-truder GmbH. With its patented solutions, B.T. innova-
tion GmbH has been making an essential contribution to the
successful implementation of construction projects all over
the world for over 30 years. u

Videos on the

efficient production of precast
concrete elements with the
Butterfly Formwork®

FURTHER INFORMATION

BT

innovation

B.T.innovation GmbH
Sudenburger Wuhne 60
39116 Magdeburg, Germany
T+49 39173520
info@bt-innovation.de
www.bt-innovation.de
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Moldtech S.L., 41500 Alcald de Guadaira (Sevilla), Spain
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Modular construction and 3D
Prefabricated Bathrooms Units (PBU)
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Construction with 3D Prefabricated Bathrooms Units (PBU) can allow great advantages in efficiency, productivity, quality,
and execution times compared to traditional systems. It could be considered as part of the so-called Construction with Pre-
fabricated Pre-finished Volumetric elements (PPVC). This is a booming construction system, through which prefabricated
three-dimensional concrete modules are used, which are pre-finished in a factory, prior to their installation on site.
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The advantages are numerous, it allows advancing with the
production of these 3D modules in parallel to other initial
phases of the construction project, considerably reduces the
installation times, the necessary personnel and their qualifica-
tion, and it allows achieving great efficiency, productivity and
quality control, by carrying out most of the processes in the
controlled environment of an industrial factory.

In the case of 3D PBU, even more efficiency can be achieved,
with the finishing percentage reaching up to 90%, including
waterproofing, tile installation, plumbing, electricity, finishes
and accessories. So, these 3D bathrooms units are also used
in combination other construction methods such as cast-in-
situ or traditional precast construction with 2D elements.

Hydraulic PBU mould

www.cpi-worldwide.com

Moldtech has recently installed 10 hydraulic moulds for the
production of different types of 3D PBU for residential pro-
jects in Singapore. The client is one of the largest building
contractors in the country, with extensive experience in the
production of this type of elements and its own highly auto-
mated precast plant to ensure high efficiency and quality in
the supply of precast elements.

The installed moulds allow a multitude of adjustments for dif-
ferent parts, such as wall thicknesses, unit heights, protruding
reinforcements or the position of windows and doors, and
ensure a very efficient manufacturing due to its completely
hydraulic demoulding system. This allows an improvement

¥
Testing of the mould by the Moldtech field service
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Demoulding of a casted element

in quality and productivity, being able to produce up to two
pieces per day.

The exteriors are opened by means of hydraulic cylinders
allowing the automatic extraction of door and window form-
works. The hydraulic shrinking cores, allow demoulding of
monolithic 3D PBU with straight walls in record time.

At Moldtech they are highly specialized in the design and
manufacture of flexible moulds for 3D Modules (PPVC) and
Prefabricated Bathrooms Units (PBU). The modular molds
allow to adjust measurements in width and length of pieces
within the same project and for future projects with low addi-
tional investment. As an option, the moulds can also feature
an efficient heating system for accelerated concrete curing.

In addition to the moulds, Moldtech can install accessory
equipment for complete PBU and PPVC plants. Their adjust-
able hydraulic turners allow parts of different sizes to be ro-
tated 1800 to place them in their final installation position.
They also design and install automated lines for the complete

Finishing line

CPI - Concrete Plant International - 12023

Casted element

finishing of parts in the factory, through a circulation system
that allows great efficiency and flexibility.

Moldtech has wide experience installing this type of precast
plants, with clients in countries such as Singapore, the United
States, Malaysia, France, Saudi Arabia, Sri Lanka, or Hong
Kong. u

""" Moldtech

EQUIPMENT FOR PRECAST CONCRETE PLANTS

Moldtech S.L.

C. Polysol Uno 40, P.I. Piedra Hincada
41500 Alcald de Guadaira (Sevilla), Spain
T+34 955444190

info@moldtechsl.es, www.moldtechsl.es
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Bianchi Casseforme s.r.I., 43045 Fornovo di Taro (PR), Italy

New complete precast plant in Macedonia
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Fabrikakarpos is a leading precast construction company in Macedonia. Bianchi Casseforme s.r.| supplied all the equip-

ment for their new precast concrete production factory.
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The company was founded in 1948, under the Government
of the Republic of Macedonia, the Minister of Industry and
Mines, to accelerate the reconstruction of the country de-
stroyed by World War Il, adopted a directive n. 1334, to re-
construct the country.

The development of Fabrikakarpos from its foundation till
today has always been of growth, guided by three fundamen-
tal principles: Specialized products, constant modernization,
adoption of new technologies and research.

Like many successful companies, Fabrikakarpos bases its fu-
ture development in finding and adapting new trends in ar-
chitecture and construction, trying to satisfy its investors with
the fastest, cheapest and the highest quality.

Fabrikakarpos produces concrete and reinforced concrete
elements with a well-developed range of products. The fac-
tory's activity extends from the production of reinforced con-
crete elements for the construction of industrial buildings,
substations, transmission lines, bridges, to the production
and installation of urban products.

In the spring of 2021, Fabrikakarpos decided to expand its
business with the construction of a new production plant for
precast elements. Their chosen partner for this new facility
was Bianchi Casseforme s.r.l., an ltalian family-owned com-
pany, active worldwide since 1964 with a complete range of

Mould sides for double slope beams

CPI - Concrete Plant International - 12023
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services and products for the precast industry and industrial
building precast sectors.

Equipment

e The prestressed elements production line includes:
universal casting bed 100 m long and with a maximum
useful width of 120 cm. The side moulds are placed on
to this bed and locked by a special clamping device.
Strands anchoring structures placed into pits in the floor
for a prestressed force of a maximum of 1000 Ton ca-
pacity. Bianchi also supplied all hydraulic equipment for
pre-stressing and relaxation strands: this included one
hydraulic pump unit for the operate of simple effect re-
laxation cylinders, one prestressing hydraulic pump unit
capable of operating alternatively two separate strand
pre-stressing jacks, one 25 ton x 400 mm stroke individ-
ual strand pre-stressing jack and finally a strand pulling
machine, to be placed between the strand reels and
the stressing head, able to uncoil the strand and push it
along the bed, with the help of a worker.

Several types of side mould were supplied for producing pre-

stressed beams:

e T/L/R Beams: a pair of moulds length 31,5 m to produce
concrete elements with rectangular, “L" or inverted “T"
profile with linear section with variable base widths, and
a height max. of 1400 mm. Curing of the prefabricated

Mould sides for | beams
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Double mould for columns

elements after casting is by high pressure steam that run
through finned pipes placed inside these moulds.
Double slope beams: a pair of moulds to produce pre-
cast concrete roof elements with a double slope of 12%,
variable in length from 12 to 33 meters. Curing of the
prefabricated elements after casting is by high pressure
steam that run through finned pipes placed inside these
moulds.

Mould sides for | beams: a pair of moulds with a maxi-
mum length of 25 m to produce | beams with base width
of 42 cm, height 120/140/160 cm. The side were divided

PRECAST CONCRETE ELEMENTS [

Strands anchoring structure

into two parts and changes to the height were achieved
by inserting intermediate pieces 200 mm high. Curing of
the prefabricated elements after casting is by high pres-
sure steam that run through finned pipes placed inside
these moulds.

Mould sides for T beams: a pair moulds with a maximum
length of 19 m to produce T beams with base width of
either 15cm or 20 cm, and adjustable in height from 60
cm to 120 cm. The side were divided into two parts and
change of height is achieved by inserting an intermedi-
ate pieces of 100/200/300 mm.

BUILDING THE PRESENT,
LOOKING TO THE FUTURE

BIANCHI CASSEFORME. WITH OVER THAN 50 YEARS
OF EXPERIENCE SERVING THE PRECAST INDUSTRY.

BRANCHES
ITALY | SPAIN | FRANCE | INDIA | BRASIL

lo| BIANCHI

TECHNOLOGY FOR PRECAST
i=—— ]

www.bianchicasseforme.it

www.cpi-worldwide.com

CPI - Concrete Plant International - 1] 2023 m


http://w.bianchicassefrme.it
http://www.cpi-worldwide.com
http://06-Precast_38-57_me.indd

PRECAST CONCRETE ELEMENTS

Mould sides for T-beams

All the moulds were manufactured out of sheet plate 6 mm
thick, stiffened by a frame composed of other folded sheet
plates and structural profiles.

Double mould for columns: Battery mould 36,00 m long of
two parallel lines to produce columns rectangular in cross
section, variable in size from 40cmx50cm to 100cmx100 cm,
with the possibility of creating corbels on three sides in pre-
defined sections of the mould. The mould was designed with
a base frame and two separate soffits adjustable in height
from 40 to 100 cm in steps of 10 cm, all mounted on top of
vibration adsorbing pads. The moulds surfaces were all man-
ufactured using 5 mm thick steel plate, stiffened by a frame
composed of other folded sheet plates and structural pro-
files. Two external sliding sides with one steel plates 100 cm
high. One double faced internal fixed side 100 cm high. The
initial order included One number soffit 70 cm wide and one
number soffit 50 cm wide. Hydraulic plant for to open/close
the laterals side; it is complete with hydraulic pump unit,
cylinders, and pipes. Finally, the mould was equipped with
pneumatic vibrators plant.

Self-reacting mould for T beams/purlines: One mould 18,00
meters long divided into 4 parallel casting channels each
able to produce pre-stressed beam beams 100mm wide at
their base and 350mm at their widest and a maximum 650
mm high, shorter elements 110mm wide at their base and
350mm wide at their widest and 450 mm high can also be
produced. The mould was entirely made of steel and fea-
tured prestressing strand heads at both ends to support a
maximum self-stressing load of 450 tons also include was the
pneumatic vibrators plant. The strands are cut under tension,
as no relaxation was required.

Self-reacting mould for TT slabs: one mould to produce
16,00 meters of pre-stressing TT slab elements with a maxi-
mum slab width of 249 cm, variable in height with a maximum
depth of 70 cm, vertical ribs base of 140 mm and constant
in thick. The mould is entirely made of steel and features: a

m CPI - Concrete Plant International - 12023

Self-reacting mould for TT slabs

base frame which supports of all the parts of mould includ-
ing the sliding laterals parts of the mould, all mounted on
vibration absorbers. Two hydraulic opening lateral side slid-
ing on the base frame to maintain thickness of the vertical
ribs. Two upper side shutters 50 mm which create the slab
section of the beams. Two 14cm wide base soffits 16m long
interchangeable if required including steel chamfer and rub-
ber gaskets. One fixed central core made with bended steel
plate 6 mm thick. The mould was entirely made of steel and
featured prestressing strand heads at both ends to support
a maximum self-stressing load of 300 tons, strand relaxation
cylinders with collars were also supplied along with pneu-
matic vibrators. L]

FURTHER INFORMATION
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Construx by, 8531 Hulste, Belgium

Belgian 3D mould manufacturer supplies
2 fully adjustable and automated substation
moulds and a 180° turning station
ddasal (B 3955 alag®) A Qf g8 Al dataal) 4S Ll
424 180 il Ay Jalslly Jyaxill AL g Aidiiga 4 b
As one of Europe’s leading mould manufacturers, Construx conceived over the years a full range of state-of-the-art substa-
tion moulds. Either fixed, adjustable, or fully automated; substation moulds are among the most complex 3D-moulds due

to the special design and technical specifications of these electrical transformer housings. Being ‘Top of Mind’ in electrical
substation moulds, Construx became a leading supplier for most of the major European precast substation manufacturers.
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Recently, Construx supplied 2 fully adjustable and automated
substation moulds and a 180° turning station to 2 different
German customers. Both moulds have many possible combi-
nations in length and width and are PLC-controlled. For one
of the customers, Construx also supplied a 65T capacity 180°
turning station.

Electrically and hydraulically operated
and PLC-controlled fully adjustable moulds

The automation on these moulds is far above existing stand-
ards. The moulds are centrally operated with a PLC, which

Substation mould 3D design

www.cpi-worldwide.com
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means that all movements are fully controlled. The substa-
tions are poured upside-down and turned 180° on a 65T ca-
pacity turning station before they are transported by an over-
head crane to the finishing bay. These fully adjustable, and
electrically and hydraulically operated substation moulds are
conceived to manufacture substation with a great variety of
lengths, widths and heights. The use of interchangeable lon-
gitudinal and transverse inserts, bases and height adjusters
ensure a full adjustability.

The outside moulds have 3 hydraulically movable panels, the
fourth panel can be opened electrically over a distance of

Fully adjustable substation mould in one of the Construx
production facilities
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PLC controlled fully hydraulically and electrically adjustable
mould

3000mm. The inside moulds have a fixed part and a movable
part with modular intermediate parts. These interchangeable
inserts can be fit in individually or together. The width of each
module and of the complete inside mould can be adjusted
with one single movement by means of electric spindles. The
interchangeable inserts can be prepared on beforehand in
order to speed up the adjustment of the mould.

When demoulding, first the inside corners are pulled down
hydraulically after which the wall panels are also pulled down
hydraulically, this leaves an 8mm opening on all sides. All hy-
draulic rams and electric spindles are controlled by means of
a PLC with touchpad which also shows the workflow graphics.
This way of controlling all movements makes the demoulding
a fool-proof procedure. Vibrating the elements is done with
high frequency vibrators.

Control panel

with PLC

CPI - Concrete Plant International - 12023

Substation mould n°1:
24 possible combinations of length and width

Fully adjustable mould with 8 different lengths and 3 different

widths:

¢ Inside length adjustable from 2180mm to 6380mm,
with 600mm increments

e Inside width adjustable: 2300mm, 2500mm
and 3780mm

¢ Inside height from 2500mm to 3600mm, steplessly
adjustable

e Wall thickness adjustable from 100mm to 200mm,
with 20mm increments

e Floor thickness from 120mm to 300mm, steplessly
adjustable

Substation mould n°2:
33 possible combinations of length and width

Fully adjustable mould with 11 different lengths and 3 differ-

ent widths:

¢ Inside length adjustable from 38000mm to 8880mm,
with 500mm increments

¢ Inside width adjustable: 2300mm, 2800mm and
3300mm

¢ Inside height from 900mm to 3700mm, steplessly
adjustable

Interchangeable insert

www.cpi-worldwide.com


http://www.cpi-worldwide.com
http://06-Precast_38-57_me.indd

PRECAST CONCRETE ELEMENTS

T

Precast Moulds
& On-Site Formwork

Fully automated 180° turning station with 65T capacity @ Q O I I ST r u X

constfrux.eu

e Wall thickness adjustable from 100mm to 220mm,
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adjustable
| of Concrete

+32 56 72 47 93 - info@construx.eu

180° turning station

For manipulating the substations, Construx conceived a 180°
turning station with a 65T capacity. This device consists of a
set of 2 combined 90° tilting stations with a ém transport sys- Hulste (B)
tem in between, so the customer can either tilt the elements Genk (B)
90° or turn them 180°. It also has a 14m long transverse move-

. ) - Roeselare (B)
ment for transporting the substations to the finishing bay.

Boortmeerbeek (B)
Maarsbergen (NL)
Bucharest (RO) P

Shaping the Future of Concrete

Construx meets the requirements of every customer, in order
to obtain the most appropriate solution to manufacture
their precast electrical substations. Construx is an engineer-
ing-driven manufacturing company relying on the commit-
ment, creativity and experience of its employees. Their aim
is to establish a partnership, rather than to be a supplier, in
providing turnkey solutions for precast and on-site formwork
issues. [ |

FURTHER INFORMATION

©oconstrux

Construx b.v.

Hazebeekstraat 11, 8531 Hulste, Belgium
T+3256724793

info@construx.eu, www.construx.eu
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Ratec GmbH, 68766 Hockenheim, Germany

Another Successful Implementation
of the Flexible 3D Mould System

Aa ) AN ¢ pal) Al AR AT mall 34

Sanitary or bathroom pods, as prefabricated, pre-finished elements, are a common application of volumetric precast con-
crete elements often used in residential or hotel building projects. In Asia, the term PBU (Prefabricated Bathroom Unit), is
commonly used to describe such elements. One of the main advantages of this system is the completion of architectural
fit-out and MEP works in a controlled environment, resulting in better productivity and consistent quality. This results in an
increase of complexity in the coordination and preparation of element drawings - making the level of detailing very crucial.
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With the flexible 3D mould kit, Ratec was able to provide an
economical solution for the production of such elements
of the highest quality. Ratec Asia, the company’s Asia office
based in Singapore, was directly involved in the planning and
realization of a modern PBU production factory in the Phil-
ippines. The project involved the development of the PBU
system, the planning and design of the production factory,
and the supply of moulds and other equipment for their cus-
tomers, Makati Development Corporation (MDC) and its sub-
sidiary company MDC ConQrete, Inc. (MCI).

MDC is a leading Engineering, Procurement, Construction,
and Construction Management company in the Philippines.
The company is a wholly-owned subsidiary of top Philippine
real estate developer Ayala Land, Inc. MCl, on the other hand,
manages MDC's ready-mix concrete and precast production
facilities and is the Philippines’ leading supplier of high-qual-
ity concrete and precast concrete elements. These products
are manufactured in various precast plants, allowing the com-
pany to serve hundreds of MDC projects across the country.

Four moulds of the flexible 3D mould kit were installed for the production of PBU (Prefabricated Bathroom Units).

CPI - Concrete Plant International - 12023
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Finishing work and interior fittings are carried out entirely in
the factory.

www.cpi-worldwide.com CPI - Concrete Plant International - 1] 2023

= ¢ | e

THE

PRODUCT
CATALOGUE.

1

—

ORIGINALS ARE IDEAS
THAT SET INDUSTRY
STANDARDS.

RATEC GOES 3D - follow us into a new dimension

We have significantly expanded our formwork portfolio for the
production of volumetric precast concrete elements. With the new
flexible modular mould kit for complex requirements production
of 3D elements can be economically feasible even with smaller
series. The combination of different basic components, which can
be flexibly combined, allows the mould to be adapted to other
element sizes. Furthermore, our 3D mould portfolio includes solu-
tions for transformer stations, lift shafts or sanitary cells.

Benefit from our experience, flexibility and creativity —
MEET THE BETTER IDEAS!

Phone +49 6205 9407 29
info@ratec.org | www.ratec.org
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A turning unit was part of the scope of supply.

MDC has been a customer of Ratec and Ratec Asia for a long
time - working together to innovate solutions in the field of
magnetic formwork systems and pumping technology for
MDC's precast plants.

The project with MDC began in the third quarter of 2019
when the company invested in PBU production. With exten-
sive experience in PBU and modular construction in Singa-
pore, Ratec Asia was engaged as a suitable partner for an
end-to-end solution. Several flexible 3D mould kits from
Ratec Asia have also been used in Singapore since 2019, al-
lowing MDC an opportunity to get a close-up, hands-on ex-
perience with the formwork technology offered.

As part of the end-to-end solution provided to MDC, Ratec
Asia was involved as a consultant in the development of the
construction system, pushing for the adaption of the Design
for Manufacturing and Assembly (DfMA) philosophy and
methodology. DfMA is one of the important pillars defined
by the Singapore Building and Construction Authority as

CPI- Concrete Plant International - 1] 2023

part of its industry transformation roadmap. The strong level
of adaptation of Prefabricated Prefinished Volumetric Con-
struction (PPVC) and PBU, among other DfMA technologies
in Singapore, provided the Asia Team ample opportunities
to gain hands-on in-depth experience and knowledge in de-
sign and detailing, planning, production, and management
of such construction systems. Through the experience gained
in the application of DfMA throughout numerous projects,
the Ratec Asia team has been able to provide MDC with ho-
listic support in adapting the modular principle, preparing
element drawings, and planning the plant, always with cost
efficiency, productivity, and quality in mind.

The plant in San Felix, Batangas near Manila has a produc-
tion floor of 30 Metres in width and 120 Metres in length.
Together with MDC, Ratec Asia created the design concept
for the bathroom modules and developed the requirement
profile for mould development based on the various produc-
tion parameters.

A total of four moulds were installed to produce two variants
of the PBU system with a floor area of 4,12 Square Metres.
For other variants, the formwork can be converted when nec-
essary. For this purpose, the inner core and the outer panels
are made up of standardized sections that can be adapted to
other geometries by replacing or removing them. This way,
the mould can be varied 450 Millimetres lengthwise and 300
Millimetres in width, and cover wall thicknesses between
75-125 Millimetres. Even the height of the modules can be
changed from 2.00-2.90 Metres by adjusting the floor shut-
tering. Based on the customers’ requirements and parame-
ters provided, the moulds can be reconfigured to up to 63
different marking or module types - again demonstrating its
flexibility.

Since the conversion of the mould takes up to a few days,
the successive continuous production of each variant over a
longer period optimally exploits the advantages of the 3D
mould kit. Besides flexibility, this mould system is also char-
acterized by a patented shrinking mechanism in which the
inner core is shrunk, and the element is raised in the same
operation - allowing a soft demoulding process - resulting
in better productivity and quality of the end product. A turn-
ing station was also included in the scope of delivery. Further
formwork components for recesses such as shrinkable doors
and window frames were also provided.

The plant was designed to achieve MDC's target of produc-
ing up to 2000 PBUs per year. The experience of the German
and Asian teams in modular construction and mould devel-
opment enabled Ratec to adequately support MDC in the
development of the PBU system, the planning of the factory,
and the equipment with formwork and machine technology.
In addition to the formwork planning and optimization, the
overall processes in production were optimized as part of
the installation planning, minimizing handling and processes
to optimize output. Special considerations in the alignment
of formwork, crane planning, and equipment placement are
taken to ensure this.
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The project was an interna-
tional collaboration of teams
from the Philippines, Singa-
pore and Germany.

With the team having ample experience and hands-on knowl-
edge of actual production, Ratec can provide initial produc-
tion management support to their customers, shortening
their learning curve.

Results

Compared to conventional project-related installed moulds,
the use of the 3D mould kit can achieve up to a 77% increase
in efficiency, measured by man-hours, and a 64% increase in
speed, measured in the total time for the completion of a
PBU. “This project was challenging in many ways,” says Ray-
mond Chan, Director of Ratec Asia. "An international collab-
oration of teams from the Philippines, Singapore, and Ger-
many, as well as the aligning of different expectations and
requirements - was made even more difficult when the pan-
demic struck. But MDC'’s determination remained strong and
their confidence and trust in us never wavered in the light
of the many challenges. We are glad that we never let them
down. When we visited the plant for the first time, one word
immediately came into mind: impressive! Kudos to all in-
volved. Great job.”

Milbert C. Payumo, MCI Precast General Manager at MDC,
was very satisfied with the outcome: “Ratec has been a great
partner in providing solutions and products to our company.
Ratec catered to our requirements by efficiently producing
quality precast products using their high-precision moulds
and forms, and in turn, effectively cutting our costs for defects
and reworks. As our catered products continue to grow, we
are excited and confident to work with Ratec who will accom-
pany us in championing our future expansions.” u

www.cpi-worldwide.com
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Video about the flexible
3D mould kit in PBU production

in the Philippines

FURTHER INFORMATION

MDC Group

Headquarters

Radian Street, Arca South Estate

Western Bicutan, Taguig City 1630, Philippines
T+63277590800

www.mdc.com.ph
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RATEC Asia Pte Ltd

1 Pemimpin Drive #08-10, 576151 Singapore
T+65 69808317

asia@ratec.org

MEET THE BETTER IDEAS

RATEC GmbH

Karlsruher Str. 32, 68766 Hockenheim, Germany
T+49 6205 940729, F +49 6205 940730
info@ratec.org, www.ratec.org
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Prensoland S.A., 08592 Sant Marti de Centelles, Barcelona, Spain

Variables in the execution of floors with mod-
ern pre-stressed concrete hollow core slabs
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Handling multiple variables at once in engineering often requires successive iterations before concluding cause effect re-
lations. In this article they will be named and treated separately, with a short description and eventually in the best case, an
order of magnitude of the benefit that adopting each of the options considered suitable supposes in modern precast.
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Obviously, the starting point when dealing with the produc-
tion of hollow core slabs is the concrete used. The machines
of mechanical casting work with a zero-cone concrete, while
the in the flow casting it is sought to obtain a degree of plas-
ticity on the concrete using advances in the plasticizers and
water reducers available in concrete industry.

Geometry

It is surprising to see how the “Gosudartsvenny Standards”
still read hollow core spans in fix increment steps of 600 mm,
or in Uzbekistan most of the slabs used at the sites are of
thicknesses 220 mm. and 300 mm. and yet the users are still
having to deal with and accept certain limitations referred to
the geometry of the pre-stressed concrete elements.

Width of the slabs

At the final stage in the production of hollow core slabs, they
are cut to specific span lengths. The most frequently used
width is 1.2 m although in certain Eastern Europe countries
the 1.5 m. width is used as well. For thicknesses of up to 300
mm. itis also possible to produce them 2.4 m. wide would the

EURRESRI

elevation means and the safety working conditions allow it.
However, the floors might not be sized as a multiple of 1.2 m.
in which case a small shuttering is provided to finalize with
in-situ concrete, or a longitudinal cut is made on a standard
slab to fill the gap.

The production of 1.2 m. wide slabs to cut them on their full
length to obtain a smaller width, means a loss of material with
added value, since the slab is already finished. Therefore, the
cost of the fabrication waste is not only associated to the loss
of materials but also to the labor, and the crushing and steel
separation tasks.

When the plastic concrete flows through a static mold, the
fractional width is obtained reducing the number of cores or
modifying the thickness of the removable mold sides for a
fine adjustment. This method avoids the production waste.

Thickness of the hollow core slab
In the same way that any length or width of hollow core slab

can be obtained, it is also possible to cast them in any thick-
ness.

Hollow core slabs with a width of 1.2 m or fraction thereof without production losses.
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Nowadays, when the thickness of the necessary slab is not
available on the pre-caster’s catalogue, the next superior
thickness must be often used, which results in additional
weight of the structure with the related increase of its inertia.

In projects involving a big carpet area, a dedicated mold of
specific thickness is justified, and its cost easily balanced by
the materials saving.

Number and shape of the cores

Both the flow formers and the mechanical casting machines
have a restricted width due to the size of the production beds.

However, in the second case, the mechanisms necessary to
the production with a given number of cores are confined

Different shapes of the cores

PRECAST CONCRETE ELEMENTS [

within a limited available space. The higher the number of
cores, the more transmission elements and driving units are
required.

A flow of plastic concrete can be shaped with the number
of cores of the customer’s preferences and according to the
codes, from 80 mm to 600 mm.

Less circular cores as big as possible doesn’t necessarily
mean less weight per square meter of hollow core slab.

0000000081

Different number of cores for the same slab thickness.
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The number of cores is influential in the shear capacity of the
slabs, the strand patterns, and their assembly mode

Strand pattern

The number and shape of the cores result in the available
space to place the pre-stressed strands or wires. The higher
the number of cores, more theoretical positions to place the
steel, while the concrete cover distances are respected.

In the following figure, in the slab with é cores it is possible to
place 3 additional strands compared with the 4 cores design
and with a more uniform distribution across the section.
Consequently, a bigger number of strands results in a higher
bending moment capacity for the same slab thickness.

Such strand distribution is favorable when the slabs are cut
at the end of the production process because it avoids the
pre-stressing concentration in certain spots which could
cause the shearing of the slab; this is called the ‘spalling’ ef-
fect.

Another way of avoiding this inconvenient with heavily rein-
forced pre-stressed slabs, is the production of the slabs with
a track of exposed wires at both ends. See ‘Building Method".

Building system

The pre-stressed concrete hollow core slabs can participate
in different ways in the building method, provided they are
produced with certain characteristics.

Exposed wires

Instead of cutting the concrete slabs according to preset
spans, they are produced with the strands protruding a fix
distance from both ends.

During the fabrication, the concrete is held upstream the
mold while the casting machine keeps on moving forward. A
track of exposed wires without concrete is then obtained with
a length and position set by the machine automation.

In this production modality, with the ‘exposed wires’ opera-
tion mode enabled, the concrete cutting machine is no longer

required. The slabs are cut easily at the exposed wires so that
half of the track belong to each of the two consecutive slabs.

The behaviour of the slabs produced with tracks of exposed
wires with regard the rest of the building structure and to the
supporting beams is as follows:

a) The slabs may be designed with additional pre-stressed
steel across the section without being affected by the
spalling effect the cut happens at the track without
concrete.

b) The track of exposed wires protruding at the end of the
slabs work in dowel action with the grout pored at the
joint and the loops of the supporting beams.

c) The exposed wires then work avoiding the tension
across the longitudinal joint between adjacent slabs, this
is collaborating in the membrane function of the hollow
core slabs on a floor.

Furthermore, the lines of exposed wires help to a partial re-
straining of the slab, which avoids the torsion with respect to
the slab’s central longitudinal axis. Therefore, the stresses and
vibrations are not transmitted, favoring the integrity of the
joint during the life of the building.

The production of slabs with exposed wires has an advantage
when comparing with the use of reinforced concrete filigree
slabs, since they do not require reinforcement bars or a grid
band across the joint, which is an intensive labor task.

Side indenting

Both the mechanical molding and the concrete flow casting
machines produce the hollow core slabs with smooth sur-
faces, according to the terminology of the Eurocode 2. At the
factories, the slabs’ top surface is scratched so that the con-
crete topping attaches well and it is really working in compos-
ite action with the slabs in the presence of a utilization load.

However, the slabs may increase the capacity to generate ad-
ditional friction between them and the concrete added at the
longitudinal joint, this is between concretes cast at different
times, provided the surface interface gathers certain charac-

#19 cables distributed in 7 positions, or #16 cables
distributed in 5.
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Hollow core slab with exposed wires at both ends
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teristics. Most of the international codes deal with the friction
at the concrete surfaces.

The American ACI318 distinguishes between smooth sur-
faces and intentionally roughened, provided there is 1/4"
from peak to valley. In this case, there is a mechanism for the
transmission of additional shear.

The Eurocode 2 about concrete structures is not using the
term roughness but the indenting and it defines its geometry
in the pragraph 6.2.5.

Another chapter of the same code, 10.9.3 (12) indicates that if
the slab concrete surface is smooth the friction between slabs
and concrete at the joint must be limited to 0,15 N/mm?2 ..
Note: as order of magnitude, an indented surface even with-
out compression forces across the joint, develops an average
friction of up to around three times this value.

(See for example: ‘Precast Concrete Structures, 2" Edition
published by IPHA).

The European Norm EN1168 about the design of the con-
crete elements mentions specifically the side indenting in the
Annexes when states that in seismic zones the hollow core
slabs must have a side indenting or in its absence a concrete
topping of at least 40 mm. with steel grid must be laid on
the top.

Else, the Joint Research Center also mentions the side indent-
ing on the slabs to increase the friction at the joint; see the
EUR JRC37588 document

Some countries have decided building the floors with hollow
core slabs without topping. The friction generated by a top-
ping of a certain thickness is given by the general equation

Ve =bw*d*fv

Provided the side indenting creates an additional friction at
the longitudinal joint equal or bigger than the friction de-

www.cpi-worldwide.com

PRECAST CONCRETE ELEMENTS [

Comparison of hollow core slab|
with topping and without topping.

W/////W////

veloped by the concrete topping, and the live loads are uni-
formly distributed, the topping may be removed.

Top marking of the hollow core slabs

The definition of indented surface is not applying to the sides
of the slabs only, but to the top surface as well.

Connection of hollow core slabs in continuity

Regarding their assembly, the hollow core slabs can be
placed simply supported or with the ends restrained.

The Bulletin 6 of the Federation International of Concrete (fib
- Lausanne, Switzerland) treats the connections for continuity
and the negative bending moments. In the conclusions, they
find the hollow core slabs with higher number of cores have
higher bending moment and shear capacities.

Conclusion

The decision on the utilization of plastic or zero cone concrete
in the production of hollow core slabs and other pre-stressed
concrete elements, must be made taking in consideration all
the variables affecting the production cost in comparable
value units. [
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ICCX INTERNATIDNALEDMERHEEDNFERENEEKEXHIBHIDN

NORTH
AFRICA 2023

September 14-15, 2023
Casablanca, Morocco

The globally recognised event series ICCX launched a
new spot and thus opens up promising opportunities
for the local concrete industry and suppliers from all
over the world.

The first ICCX North Africa was a complete success with
40 exhibiting companies and almost 300 attendees.

Due to the high demand, satisfied exhibitors and visi-
tors, there will be another edition of ICCX North Africa
on 14 and 15 September 2023.

ICCX - INTERNATIONAL CONCRETE CONFERENCE & EXHIBITION

Organisation In cooperation with Supporters
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e Straightening & Cutting Machines
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e Continuous Spiral Forming Machines

¢ Mesh Welding Lines for Standard and Customized Mesh
e Lattice Girder Welding Machines

e Welding Lines for Spacers and Special Products

e Precision Wire Straightening and Bending Machines
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