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Morton

PRECAST CONCRETE ELEMENTS

~orm liner handling system for the production of
architecturally sophisticated sandwich wall elements

The Morton company has built a new precast factory under the company name OOO “DSK Grad” in Kotovo, in the Narofominsk area of the
Moscow region. The plant consists of several production areas with a prestressed hollow-core slab production, stationary production plants
and three pallet circulation plants for the production of sandwich walls, solid walls and solid slabs. The plant has a total production capac-
ity to manufacture precast concrete elements for the annual construction of 525,000 m2 living space, which is divided into 450,000 m?
residential buildings and 75,000 m2 social buildings. The overall design of the factory and the production systems, as well as the site plan,
traffic and logistics concepts and infrastructure were handled by Prilhofer Consulting GmbH & Co. KG.

m Dipl-Ing (FH) Markus Obinger,
Prilhofer Consulting GmbH & Co. KG, Germany m

For residential buildings in particular,
Morton has set itself the goal of offering the
market modern architecture and sophisticat-
ed, attractive facade designs.

In addition to the colour design, which con-
sists of a permanently resistant and low-
maintenance implementation of the
through-dyed outer shells of the sandwich
elements in coloured concrete, various sur-
face structures were also used for the
design of the buildings.

The sandwich elements are produced on a
pallet circulation plant from Sommer
Anlagentechnik. The pallet circulation plant
is designed for an output of 3 pallets per
hour and can thus produce up to 100 m?
finished exterior wall elements per hour.
These are concreted with dyed concrete for
the colouring of the outer shells. A dedicat-
ed mixer with mixing turbine is provided for
this in the mixing plant from Teka (see
report in CPl 06-2014), which supplies
coloured concrete in a constantly high con-
sistency to the concrete distributor for the
exterior shells via a bucket conveyor espe-
cially intended for coloured concrete. The
structured surfaces of the exterior shells are
shaped by form liners from Reckli.

The major challenge in this project was to
use form liners for the first time on a large
industrial scale and in automated fashion
on a pallet circulation plant. The plant is
designed in such a way that 100% of the
elements to be produced can be manufac-
tured with a form liner without negatively
affecting the performance of the plant.
There are about 150 different elements with
structured surfaces in a building project.
The client, DSK Grad, had demanded that
up to four building projects must run in par-
allel on the pallet circulation plant. This
means that up to 600 form liners must be
directly accessible to the circulation plant
and must be managed.
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Example of the architecture of the buildings erected using precast concrete elements from
Morton.

Example of the concrete surface design
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PRECAST CONCRETE ELEMENTS

Form liner on the “power and free” Active form liner store (power and free)
transport unit
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In order to achieve this goal, Prilhofer Con-
sulting decided to provide for a so-called
“power and free” system, which serves as a
storage, supply and removal system after
removal of the form liners from the circulat-
ing pallet. On top of that, the power and
free system acts as a so-called sorting store.
Following detailed planning of the layout
for the power and free system together with
the specialists from the CSF company, and
after analysis of the building projects, the
decision was taken to specify 3.68 m as the
maximum length of the form liner. Elements
with a greater length are manufactured
using two form liner parts. The maximum
wall height was specified as 3.65 m.
Around 150 form liners circulate on the pal-
lets of the circulation plant, in some cases
assembled from two individual form liners.
The power and free system (active store)
can accept up to 220 form liners. 250 to
300 form liners can be taken up by a
crane-served, manually managed passive
store, which is connected directly to the
power and free system by a lifting/lowering
station.

The form liners are attached to a frame con-
struction with plywood for the handling of
the form liners in the storage systems and
for installation in or removal from the circu-
lating pallets. For identification purposes,
each form liner is equipped with an RFID
chip on which information such as the arti-
cle number (form liner name), the current
storage location, the nominal expected
number of production cycles (form liner
service life) and the actual value of the
usage cycles are stored.

Production sequence

The management of the form liners in the
power and free system is handled by the
master computer from CSF. The system is
connected to the pallet circulation plant by
the master computer from SAA. In order to
enable this management it is necessary for
the form liners to be modelled correspond-
ingly in the CAD system and for the associ-
ated form liner information to be transmitted
to the Uni interface.

The master computer of the circulation plant
always knows the current status of the stor-
age system and which form liners are avail-
able for production. New pallet popula-
tions are initiated at the shuttering robot
only after a check of form liner availability.
Otherwise a pallet is pushed back in the
production queue until the respective form
liners are available.

Once all conditions are satisfied, the master
computer of the circulation plant releases
the production at the shuttering robot and
calls off the respective form liners from the
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Installation station for the form liners

Form liner installation and refinishing stations

power and free system. The sorting and
supply process starts there immediately so
that all the form liners required for a pallet
are supplied in good time at the installation
station in the circulation plant.

At the installation station the form liners are
removed from the power and free system by
means of a lowering station and set down
on a roller conveyor, which takes the liners
to the crane-served area of the pallet. From
there the operator picks up the form liner
with the crane and sets it down at the pre-
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specified position on the circulating pallet.
At the installation station there is a master
computer terminal on which a form liner
diagram for the current pallet can be dis-
played or printed.

In order to permit the placing of the form lin-
ers in the shuttering, the shuttering robot ini-
tially places the shuttering at the head end
away from the element. After the form liners
have been placed on the pallet, the shutters
are placed in the intended positions with
laser assistance at the downstream stations
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Element transport in the finishing area

and other refinishing work is carried out.

After that the elements with form liners pass
through the normal sequence for the pro-
duction of a core-insulated sandwich wall.
The hardened elements are automatically
removed from the hardening chamber.
Before lifting off on the tilting station, the
shuttering parts are removed on the so-

called pre-demoulding stations and are

either fed to the automatic system via con-

veyor and cleaning belts or cleaned and
transported to the shuttering store for the
shuttering parts to be manually added.

The sandwich walls are lifted off on the filt-

ing station; the form liners remain on the

pallet. These are lifted off by a crane at the
next station in the reverse order to the instal-
lation of the pallet and fed via a roller con-
veyor to the lifting station of the power and
free system. On being taken up by the
power and free system, the RFID chip of the
form liner is read and the form liner infor-
mation is transmitted to the system.
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Cleaning position and quality control

Delivery to the finishing area

Finishing area
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The form liners pass through a cleaning sta-
tion on the return circuit to the active store.
Here, the form liner is freed from possible
contaminants and checked for possible
damage and wear. A terminal at the clean-
ing station shows the worker whether the
form liner has already reached the foreseen
number of production cycles. The employee
decides whether the form liner is OK, even
if the foreseen number of production cycles
has been exceeded, or whether it must be
taken out of the system and repaired or
replaced. To this end the operator either
releases the form liner for the active store or
sends it to the maintenance or removal sta-
tion.

The maintenance station is also equipped
with a lifting/lowering station of the power
and free system. At this station new form lin-
ers can be brought into the system and the
form liner information can be written to their
RFID chips. Form liners can be removed
here into the passive store or fed from the
passive store back info the active store. This
process is possible without having to inter-
vene in the normal sequence of form liner
supply at the circulation stations. The corre-
sponding calls or requests are made by the
master computer of the pallet circulation
unit.

At the end of the production process the
elements are brought by means of a trans-
port system into the finishing area for the
sandwich elements, where any cosmetic
repairs as well as the installation of win-
dows and doors take place before the ele-
ments are compiled into finished transport
units on inloader frames.

The detailed considerations and relation-
ships arising from the production require-
ments with regard to quantity and flexibility,
form liner management, call-off, supply and
checking, as well as quality assurance, can
only be described here very superficially.
The approximately one-year development
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project between Prilhofer Consulting, SAA
and CSF has put DSK Grad in a position,
with the form liner handling and storage
system installed, to be able to react highly
flexibly and efficiently to the requirements
of the most diverse architectural building
designs and to supply the market with the
corresponding precast elements. ]
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MOPTOH
Group , Morton”
Preobrazhenskaya Platz 8
107023 Moscow, Russia
www.morfon.ru

70 rPAL

000 ,DSK Grad”
Naro-Fominsk, Kalinina Str. 4
143300, Moscow region, Russia
www.dskgrad.ru

Prilhofer Consulting GmbH & Co. KG
Miinchener Str. 1

83395 Freilassing, Germany

T+49 8654 69080, F +49 8654 690840
mail@prilhofer.com, www.prilhofer.com

CSF

CSF Forderanlagen GmbH
(SF Férderanlagen GmbH
Daimlerstrafle 27
72644 Oberboihingen, Germany
T+49 7022 96720, F +49 7022 967232
sf@csf-gmbh.com, www.csf-gmbh.com
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SAA Software Engineering GmbH
Gudrunstr. 184/1/10

1100 Wien, Austria

T+43 1 641 42470

F+43 1 641 424771
office@saa.at

www.saa.at

Reckli GmbH
GewerkenstraBe 9a
44628 Herne, Germany
T+49 2323 17060

F +49 2323 170650
info@reckli.de
www.reckli.de
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SUCCESS PROFILE
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REDI-ROCK WALLS:

Join 130 manufacturers making money every day

f you want to diversify your

product mix and make more

money, consider partnering with
Redi-Rock and its network of manu-
facturers. Redi-Rock is the leader in
the large block retaining wall industry,
and over one hundred concrete
producers are making money with
the system every day. Redi-Rock is
currently looking for quality wet-cast
concrete producers to partner with.

Quality forming systems

HOW TO BECOME AN INDUSTRY LEADER

1. Choose a product that will make
you money: Becoming a Redi-Rock
manufacturer is an opportunity to
diversify and increase your revenue
stream with a high margin wet-cast
product. This system will make you
money if you put in the effort.

2. Offer a complete product line:
With Redi-Rock, you can offer your
customers tall gravity wall solutions,
using massive 1066 kilogram (2350
pound) blocks to build gravity walls
that require no reinforcement in
many applications. In addition, even
taller walls are possible with the
Redi-Rock Positive Connection (PC)
System for reinforced walls which
provides a superior connection.

3. Precast a product that looks like
natural stone: Redi-Rock blocks
have all the benefits of an engi-
neered block PLUS natural stone
textures that customers love.

4, Utilize a SIMPLE forming system:
Redi-Rock manufacturers use a
high-quality, proven steel forming
system to make manufacturing easy
and stress free.

What Manufacturers Say:
“Redi-Rock is always changing and inno-
vating. As our business has grown, the
profit margins have grown as well.”

-Scott Stevens, Manufacturer,
Nova Scotia, Canada

What End Users Say:
“These walls are attractive, durable, and
low maintenance. If | had it my way, I'd
put them up all over town.”

-Jim Eister, City Councilman,
Pennsylvania, United States

BECOME AN INDUSTRY LEADER TODAY

e manufacture.redi-rock.com




