














DUO as wall, column and foundation formwork

Shuttering of foundations

The small-scale DUO components
are easy to handle and make the
process of shuttering foundations
particularly efficient. You can make
use of all types of DUO panels and
combine them flexibly with one
another.

When you are using DUO standard
panels to produce foundations, there
are two variants to choose from: You
can either use the DUO foundation tie
clamp or cam nuts.

When using horizontal elements, there
is the option of fitting the upper row of
ties above the formwork with the DUO
frame holder. This reduces the number
of tie holes through the foundations.

Shuttering of foundations with the DUO foundation tie clamp

If the bottom tie positions in the
strip and individual foundations
are missing, the DUO foundation
tie clamp with perforated foun-
dation tie are used.

In this case, the brace connector
serves as a mount for the founda-
tion tie clamp. In this way, you can
form the foundations in 5 cm incre-
ments up to a height of 90 cm in a
dimensionally accurate manner —
with negligible labour costs.
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The respective formwork elements
are clamped together easily and
then quickly released again prior to
striking. In this way, valuable time is
saved and the associated labour
costs are kept to a minimum.

The DUO foundation tie clamp with the DUO
brace connector.




DUOQO as wall, column and foundation formwork

Shuttering of foundations with cam nuts

Alternatively, you can use cam
nuts in the lower section when
shuttering foundations as the
wingnut counterplate cannot be
installed directly above the
ground. T-junctions and right an-
gles can be shuttered in the same
way as (higher) walls.

Using multi panels

When using multi panels, standard DW 15

wingnut counterplates are used. Cam nuts are - 0 0
used for foundations with standard panels as o [0 0
the wingnut counterplate cannot be installed 310 0
directly above the ground. § 0 0
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Using panels with a height of 60 cm

When using 60-cm-high panels to form the foun-
dations, the ties are positioned in the centre. At
the upper edge of the formwork, timber is used
to brace the formwork to prevent it from tilting
inwards.

Using frame holders

By using the frame holder on the upper edge
profile of the foundation formwork, the ties
can also be placed above the formwork. This
reduces the number of tie holes and saves on
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DUO as slab formwork

DUO as slab formwork
Standard applications for horizontal use

The following pages describe standard applications for the shuttering of slabs. The explanations show
important basic principles but do not claim to be comprehensive. The Instructions for Assembly and

Use describe all details as well as execution solutions. Furthermore, the corresponding Instructions for
Use must also be observed.
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DUO as slab formwork [
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DUO as slab formwork

Systematic shuttering from a safe and secure position
with a minimum of components

Shuttering the slab from the level below

With the DUO system, you are
able to safely shutter slabs from
below. The slab panels are
slipped into the head from a safe
position on the installation sur-
face below and pushed upwards
using the shuttering aid.

This reduces the amount of work
and level of effort required signifi-
cantly and ensures a high level of
safety and efficiency throughout the
forming process. Because the posi-
tion of the slab props is determined
by the panel size, it is not necessary
to go through time-consuming
measurement processes. The
straightforward systematics of the
forming process mean that even in-
experienced personnel can quickly
learn how to work with the system.

The DUO Fix Head

The standard DUO Fix Head fits
onto all PERI tubular steel slab
props with 120 mm x 120 mm
end plates and thicknesses from
5 mm to 8 mm.

The assembly and disassembly pro-
cesses are straightforward: Assem-
bly is carried out by slipping the fix
head onto the end plate of the re-
spective prop until the integrated
clip retention snaps into the locking

The DFH Fix Head can be securely placed in

8na : : : different positions in the panels: It is used any-
position. Dlsassembly is carried out where within a panel field, across the edges of

by lifting the clip retention and sim- : two adjacent panels as well as in the joint area
ply sliding the fix head down and off of four panels.

the end plate.
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DUQ as slab formwork

The DUO Carrier Rack

Using the DUO Carrier Rack Using the carrier rack reduces material ~ The assembly process is quick and
makes the slab forming process and assembly costs. For example, simple: Simply place the panels on
particularly cost-effective. It acts the number of props required can be the carrier rack, which is nailed or
as a connecting piece between reduced by up to 50 percent. What's screwed with the girder prior to
carriers and DUO panels and pre- more, the level of safety is increased: errecting. It can be used flexibly on
vents them from slipping. Working beneath the slab formwork is all wooden beams and all nailable

straightforward. beams with a belt width of 80 mm
and is available in the lengths
1,305 mm and 900 mm.
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DUQ as slab formwork

The DUO Wall Holder

The DUO Wall Holder allows for
horizontal anchoring of slab
formwork.

The wall holder is installed in both

directions on every third panel and
anchored to the wall.

The DUO Prop Adapter

The handy DUO Prop Adapter
allows for the use of props

with end plates larger than

120 x 120 mm and also the

PERI UP Head Spindle. It is par-
ticularly suitable for applications
that involve the PERI MULTIPROP.

The geometry of the adapter allows it
to be affixed to slabs with different
thicknesses, dimensions, hole posi-
tions and hole diameters. At the same
time, the prop adapter serves as a
support for tubes with a diameter of
48.3 mm. Due to the fact that the prop
adapter can be combined flexibly with
DUO heads, the adapter extends the
scope of application of your existing
material.

Using the BeamHead in conjunction with the DUO system

The lightweight and self-explan-
atory BeamHead can be used for
a variety of purposes. You can
use it in connection with the
DUO system as well as with
girder slab formwork in order

to install slab beams in a cost-
efficient manner. This reduces
the number of slab props that
are required and the work time
involved.
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The Beam Head makes the process
with the DUO system more efficient.
Thereby, the proven functionality of the
DUO universal clip is used. In addition
to reducing the amount of time re-
quired for the assembly and disassem-
bly processes, it also reduces the
requirement for props. With its width
being 150 mm, you do not need any
additional girders.

In addition, beams with a width of up to 450
mm or a depth of up to 850 mm can be formed
cost-effectively using the BeamHead.



DUQ as slab formwork

Shuttering and early striking using backpropping

Shuttering and early striking using backpropping

Shuttering with the Backprop-
ping Head and filler panels with a
width of 15 cm minimises the
shuttering time and paves the
way for swift early striking. The
filler panels in combination with
the props provide direct support
for the load transfer until the
concrete has finally hardened.

To backprop the slab, place a
filler panel between two panels.
The wider DBH Backpropping
Head is fixed to the adjacent
panels.

The Backpropping Head is always
installed perpendicular to the main
direction of the panel. You can place
it anywhere, as is the case with the
standard head.

Position standard slab props in
the centre of the filler panels to
carry out early striking. This will
allow you to remove the connec-
tors and the props together with
the backpropping head ahead of
time.

The filler panels are not connected so
that additional slab props and filler
panels can be removed as the concrete
strength increases. You can use the
components for the next cycle which
will enable you to make a saving in
terms of time and material costs.
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DUQ as slab formwork

Geometrical adaptations in front of walls and columns

under construction

Wall compensations

Additional components such as

the DUO Filler Support and suita-
ble plywood allow you to close

filler areas quickly and easily.

The slab areas are shuttered to the
greatest possible extent using
standard panels. To minimise
residual gaps, you can also install
the panels laterally. The filler sup-
port is mounted on the last panel. In

front of the wall under construction,
a formwork girder on a slab prop You can attach the DUO Filler Support to the long

- side of the panel with two DUO couplers before
serves as support for the filler plate. pushing the panel upwards.

Shuttering of slabs around columns

In front of the wall, a VT 20 or GT 24 formwork
girder is used as a support for the filler plate.
You can nail the formwork panel firmly into
place.

Using filler supports and cut-to-
size plywood will enable you to
safely close residual gaps even

on columns under construction.

Two DUO Filler Supports on the ad- [
jacent panels and laterally positioned
timber provide support for the filler
plates. You can cut these to suit
your project-specific geometry.

-ru| [ rvEEe—| (.| sl —x
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DUO as slab formwork

Execution of cantilevers as well as guardrails on slab edges

Cantilevers and guardrails on slab edges

If cantilevers are to be used, the

panels must be secured to pre-

vent them from toppling. The _

horizontal loads are transferred —
at the same time. The brace con- :

nector is used to connect up the

corresponding chain. - Jy

For cantilevers, only 1.35-m-long ‘\f'_""_""

panels are to be used. 60 cm is the

largest cantilever that can be imple- ( it E B

mented. Every panel must be Vg / = \.@J

braced. Bracing must be installed . L (al=4= = J,‘“ A

before the panel is pushed upwards. e =] # ; 3 ———
L

Slab guardrail holders and guardrail
posts can also be mounted before
the panel is pushed upwards in order
to save time and effort. After assem-
bly, the guardrails are fitted with back
guardrail boards. The guardrail posts
are then installed on the panels one
after the other at 1.80 m spacings. U
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Project examples

DUO in use

LuLu Mall, Lucknow, India

LSRR -

India’s largest shopping centre was
built in Lucknow, in the north of the
country. The LuLu Mall, built by LuLu
Group International and covering an
area of almost 186,000 m?, houses
more than 200 domestic and inter-
national retail stores as well as
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20 restaurants and a food court with
more than 2,500 seats.

The construction company, KEF India,
used around 200 m? of DUO formwork
over the course of the project. DUO
standard and multi panels with varying

widths were combined in a flexible
manner in order to form a 50-m-long
retaining wall with a thickness of

300 mm. The universal applicability of
the formwork solution was an impor-
tant criterion during the formwork
selection process. The customer was



Project examples

On the following pages, you
will find details of reference
projects that have been suc-
cessfully completed. These will
provide you with an insight
into the diverse range of appli-
cations that the DUO universal
formwork can be used for.

Since the new, lightweight form-
work was first introduced, DUO
has proved its worth and versatility
in a wide range of markets.

The DUQ system can be adapted
flexibly to your specific project
requirements. Depending on the
focal point of your project, by opt-
ing to use the DUO system, you
will benefit from the various ad-
vantages that the system has to
offer.

won over by the fact that the light- meaning they will make a significant
weight DUO formwork could be used cost saving.

flexibly for a wide range of applica-

tions, namely the formation of slabs,

walls, foundations and columns. The

construction company will be using the

formwork again in future projects,
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Project examples

DUO in use

No additional tools were required for the installa-
tion process thanks to the easily operable DUO
coupler.

The DUO system was the ideal choice for implementing a wide range of
applications.

Volkstheater,
Munich, Germany

During the construction of the new Volkstheater in Munich,
Germany, the DUO formwork system was used whenever a
crane was not available or only available to a limited extent:
In addition to the strip foundations, beams and the lift shaft,
the internal side of the reinforced concrete external wall,
which is over three metres high, were formed by hand using
lightweight DUO panels.

The outcome of this was a complex covering around

26,000 m2 on the former premises of the Munich Stockyard.
The refurbishment of the adjacent listed building was also
included in the construction project.
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The lightweight DUO formwork elements were
perfectly suited to building redevelopment.

The site manager of the project made the conscious deci-
sion to work with the DUO system: "Considering the fact
that we work on a wide range of different projects, there is
a growing need for us to have suitable formwork for refur-
bishing old buildings. That's why we opted for DUO as a
lightweight hand-set formwork system for applications
inside the buildings themselves."



Project examples

Using the DUO system resulted in a considerable increase in efficiency on
the construction site.

Applications in infrastructure construction,
Pilbara Region, Australia

The Monford Group used the DUO system for a wide range
of tasks as part of a large-scale infrastructure project. In
Western Australia, the contractor constructed, among other
things, numerous shaft walls, sewers and bottom slabs
using the lightweight formwork. A big advantage of the
system for these applications was its low weight, which
made both crane and scaffolding unnecessary.

Due to the simple assembly logic of the system, even less
experienced users were quickly able to carry out forming
operations with DUO. As such, the trained formwork crafts-
men of the Monford Group were able to focus on those
areas where more complex forms had to be carpentered by
hand. This resulted in additional cost savings for the
construction project.

According to the managing director of the contractor, the
advantages of the universal formwork were obvious: the
low weight reduced crane costs and the risk of injury to the

users while the simple assembly process led to increased effi-

ciency thus ensuring better results throughout construction.

The DUO panels were ideal for forming small-scale concrete components
with low surface requirements.

Choa Chu Kang Grove,
Singapore

A new residential quarter with several multi-storey buildings
was built in the western area of Singapore. In total, contrac-
tor TiongSeng erected 13 apartment buildings with luxurious
owner-occupied apartments featuring 20 to 25 storeys per
building.

DUO was used for the pier heads of the substructure and
for the walls of the rising structures. The lightweight panels
were ideally suited for small-sized concrete elements with
low surface requirements. The panels could be moved
easily by hand and also cleaned very quickly before each
subsequent application.
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Project examples

DUO in use

Successful first use of the lightweight universal formwork for the construc-
tion of shear walls.

Aspen Residence,
George Town, Penang, Malaysia

The Aspen Residence residential and commercial building,
featuring a total of 26 storeys, was built in Penang. While
the construction team worked conventionally with timber
and boards on the first 13 storeys, the DUO universal form-
work was used for the shear walls of the upper storeys.
With horizontally and vertically arranged DUO panel exten-
sions, up to 3.25-m-high wall formwork units were mounted
and used 4 to 5 times per storey.

Due to the simple formwork logic, the construction team
were able to work very quickly with the new system and
after only a brief induction period. Due to the low weight, no
crane was required for assembly operations and moving the
formwork. As a result, no time was lost waiting for the
crane, which expedited the construction work. Last but not
least, the minimal cleaning work resulted in a time saving:
Because very little of the concrete sticks to the panels, the
formlining can be cleaned quickly and easily after every use.

The project manager summed up the fact that compared to
the use of conventional timber formwork, around 50 percent
working time was saved - and this with minimal training
requirements.
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Easy to mount and move manually.

Los Ramones Il Pipeline,
San Luis Potosi, Mexico

The reinforced concrete frame columns of this control sta-
tion for a gas pipeline were formed using the DUO universal
formwork. 45 quadratic columns, each of them four metres
high with edge lengths of 40 cm and 50 cm were construct-
ed. The construction team mounted a total of five sets of
formwork, each of which featuring four DUO DMP 75 multi
panels - connected by means of DUO corner connectors.

A circumferential PERI UP working scaffold with ladder
access ensured safe working conditions.

This was just the latest construction site to benefit from the
easily comprehensible DUO assembly system. Due to the
system’s simplicity, the cost of having the site personnel
trained by a PERI supervisor was reduced significantly —
training consisted merely of a short briefing on formwork,
cleaning, storage and safe working habits. As such, it was
possible to achieve a very high level of efficiency on the
construction site from the outset. “Above all else, the low
weight of the panels is hugely beneficial on the construction
site as work carried out by hand cuts down on crane time
and speeds up the progress of the construction work”, pro-
ject manager Ismael Gomez explained after the work had
been completed.



Project examples

Low weight, small-format formwork elements - DUO showed off these
advantages to the full with these basement walls.

Tonson Park View,
Bangkok, Thailand

The so-called Tonson Park View was constructed as part of
an important housing project with a total of four towers.
Upon completion, the building will offer luxurious apart-
ments on a total of 17 floors. In addition, the high-rise
structure includes two basement storeys. As is customary
in Bangkok, the excavation pit was enclosed with sheet pil-
ing. During the formwork planning phase for the walls and
columns in the basement, the contractor was confronted
with a very restricted working area due to the shear wall. In
addition, the use of a crane was difficult, in particular due to
the steel struts used for bracing the sheet piling. DUO was
therefore the optimal solution to meet these challenges — in
particular due to the low weight and modularity of the form-
work system. Subsequently, the construction site team
decided to use the new universal formwork for the upper
floors as well, where shear walls with heights of up to four
metres were also to be constructed.

The contractor, Thai Obayashi, provided an extremely
positive assessment of the quality of the concrete surfaces
achieved with DUQ. This was not the focal point of the
construction project — but in this case it was a positive
outcome.

Modifications and extensions without the use of a crane - best solved with
DUO.

Reconstruction Villa Thuja,
Boppelsen, Switzerland

The listed Villa Thuja building in Boppelsen, situated to the
north-west of Zurich, recently underwent a structural altera-
tion; in addition, an extension was added to this historically
important structure. One of the essential requirements the
contractor had to accommodate was to carry out all work
without a crane — both outside and inside the building. PERI
developed a solution based on the lightweight DUO univer-
sal formwork, which was used for forming both the walls
and slabs.

Due to the small-scale formats and low weights, the panels
were very easy to handle which offered great advantages
especially with regard to the work required inside the villa.
One further benefit that the contractor pointed out was that
the formwork system only included a limited number of
small components which further simplified logistics and
handling procedures. In some areas, single-sided concreting
operations had to be carried out. To this end, PERI's Swiss
engineers developed a suitable horizontal support solution.
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