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Introduction

General information

Stremaform is a special formwork element for construction joints in floor slabs,
ceiling slabs and walls. Supporting construction is a special steel mesh with A
5.5 mm (longitudinal) and A& 7 mm (horizontal) wires. During production an
expanded metal mesh 16/6/1/1 mm is welded in between. Because of the
strength of this material in most cases no additional support is needed but if,
girders are welded on the formworking elements in the factory.

After the first pour against the formwork you get a rough surface in the joint
which guarantees a good bond to the next poured section. According to the
tests (Refs. 1 and 3) made at the Technical University of Brunswick the
loadable lateral force is as good as in a monolithic unit.

If it is used for a construction joint between block and foundation the ready
construction is resistant to deflection which, according to another test, results
in very high values regarding the shear strength of the bond joints. In average
the results will be 37 % higher than those done with alternative building
materials (Ref. 2).

Benefits
0 Because Stremaform is a permanent formwork there’s no need to

remove it.

o There’s no need for scabbling, because after pouring the first cast a
rough surface will be formed. This generates a good transmission of
sheer stress to the subsequent concrete.

o If it is necessary to have starter bars going through the formworking
element, the expanded metal can easily be cut.

o For every joint a special element is made with the relevant measures.
This provides high quality and saves a lot of time at site.

o There’s no need to cure the joint.

o If a curing, i.e. by spraying to remove slurry is claimed, no faulty spots
are to be expected in the joint after the second pour (Ref. 3).

0 Because it is an open mesh product it is known that the pore water
pressure can be significantly reduced (Ref. 7).

o If a water stop is required in the joint a joint sheet or a rubber water bar

cage is welded in the formworking element.



o With the Stremaform spacers the lower reinforcement layer can be

formed perfectly.
o Otherwise a projection of the expanded metal can be used to form the

reinforcement layers

Material porberties

Stremaform is manufactured from construction steel BSt500S (Grade 500) to
DIN 488 (Ref. 6).

Table 1: Material probertieis of Stremaform sheet m  aterial

Property Stremaform 3000 Stremaform 4000
*S¥F9Hg*
Weight per area [kg/m 6.47 925
Sheet length [mm] 2400 2400
Available width [mm] 900, 1200, 1500 T




Construction joints to slabs

Stremaform Spacer — a formwork for the lower concre  te cover
and reinforcement layer

By using a conventional spacer bar there is always the problem to form the
space in-between the reinforcing layer. If expanded metal is used for the joint
there is the possibility to use a projection to form this area. A simpler
alternative is the use of Stremaform spacers. It's a concrete spacer bar
(square or triangular) tipped with parts of expanded metal. This has only to be
put on the subbase and then the reinforcement can be laid in the specifically
made grid of expanded metal strips. There has to be an overlap of about 30
mm of the expanded metal and the formwork element of the joint.

A triangular spacer bar to form the upper reinforcement layers is also
available (see Figure 2).

distances depends on the reinforcements plans 30 mm overlap

ZL[/totau height of the
.~ . .
reinforcing

layers

partly installed reinforcement

Figure 1: Detail of Stremaform spacer (square)



Figure 2: Stremaform spacer with triangular spacer bar

Formworking element for stop-ends

In a slab construction joint the Stremaform element is usually placed with the
7 mm wires horizontally pointing to the second pouring section. The concrete
pressure rises with the height of the joint. Even if the pressure by using an
open formwork, such as expanded metal, is less then using a closed i.e.
wooden formwork elements (Ref. 8), the Stremaform element has to be fixed
well. Therefore different methods of fixing the formworking element have been
developed. When Stremaform elements are used to form a stop end in a slab
it is separated into three different heights: up to 300 mm, between 300 and
500 mm, over 500 mm.

Up to 300 mm overall height of the slab it is enough to tie the Stremaform
3000 sheet material at the top and the bottom to the reinforcement at every
intersection, usually with approx. 150 mm centres (see Figure 3). There’s no
need for an additional supporting material because of the self strength of the
Stremaform material.

£ 300 mm

timber strip

Stremaform
formworking element

Stremaform spacer /

tie at every intersection
clear distance approx. 150 mm
(at the bottom and at the top)

Figure 3: Detail of a Stremaform joint up to 300 mm

The next range refers slabs between 300 mm and 500 mm. In this case also
Stremaform 3000 sheet material is used, but an additional support, i.e. by



stirrups, has to be installed. The clear distance of the stirrups has to be less or
equal than 500 mm. The stirrups have to be connected adequately to the
reinforcement bars, i.e. by wire.

300 - 500 mm

timber strip _—

Stremaform _—
formworking element
clear distance

Stremaform spacer —— 500 mm
stirrdps

Figure 4: Detail of a Stremaform joint between 300  and 500 mm

For slabs greater than 500 mm the supperednaterial-Stremaform 46606-3000
*stronrg* has to be usedsupported, e.g. with girders welded on the Stremaform
every 300mm. Girders are welded on the sheet material in the factory to
stiffen it.

For fixing the element a rebar is stuck horizontally through the girders with a
vertical clear distance of 800 mm. The lowest rebar has not to be more than
300 mm above the lower edge of the slab. Other rebars, which are fixed on
one end to the horizontal once (with an angle of 90 degrees), have to be
connected to an adequate restraint in the first poured section on the other
end. The clear horizontal distance of them is again 800 mm (see Figure 5).

Stremaform
spacer (triangular)

Stremaform
formworking
element \
clear distance
800 mm

Stremaform
spacer (square)



clear distance
800 mm

clear distance
800 mm

connect bars to adequate restraint ]
clear distance

300 mm

Figure 5: Detail of a deep construction joint

Table 2: Clear horizontal distances between support s at slap joints

Overall depth of Stremaform 3000
slab joints
[mm] [mm]
up to 300 150
(tie with wire)
300 — 500 500
over 500 -800

Figure 6: Poured deep Stremaform joint (approx. 200 0 mm)



Construction joints to walls

As it is shown in slabs spacers can be used in the same way to form the
concrete cover and the region between the reinforcing layers (see page 5).
Also the walls can be classified to different groups. First: Walls with a
thickness of 300 mm or less, and second: Walls with a thickness of more than
300 mm.

By using Stremaform in walls thinner than 300 mm it is enough to fix the
formworking element, the standard sheet material Stremaform 3000, with a
vertical clear distance of 300 mm. An easy solution is the use of s-hooks.
They have just to be put between the reinforcement in front of the element so
that they are pressed against the vertical rebars because of the concrete
pressure (see Figure 7).

300 mm
clear-distanee
—300-mm
has to be.sﬁpported every 300mm
Figure 7: Detail of a Stremaform construction joint in a thin wall



In thick walls (> 300 mm) the supperted—sheet material; Stremaform 4666
3000 *streng*; has to be usedsupported, e.g with welded on girders every
300mm. The fixing is similar to that in deep slabs. Again a rebar is stuck
horizontally through the girders but this time with a clear horizontal distance of
at most 600 mm (see Figure 8). Additional rebars, which are fixed on one end
to the horizontal once (with an angle of 90 degrees), have to be connected to
an adequate restraint in the first poured section on the other end.

clear distance
600 mm

clear distance
600 mm

47
clear distance
600 mm

Figure 8: Detail of Stremaform in use on a stop end to a thick wall
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Quality of the bond of joints formed with Stremafor m

Several tests (Refs. 1 to 4) have been carried out by the Institute for building
material, massive type of construction and fire safety, at the Technical
University of Brunswick, to confirm the quality of construction joints formed
with Stremaform formworking elements.

Condition of the joint

Usually the surface of the first pour needn’t to be cured. But if it is claimed, it
would not change the finishing result of the joint. Therefore different kinds of
trials have been concreted; both without any cure after the first pour and with
a well sprayed surface (see Figure 9).

Figure 9: Concrete surface without (left), during ( middle) and with (right) curing

This treatment was definitely more unfavourable than it occurs in practical
application. Due to the spraying, faulty spots of less than 5 mm are usual.
After pouring the second section the trials were sawed into slices. Even if the
blocks had been cured no faulty spots could be recognized (see Figure 10).
The holes, coming into existence by spraying were completely filled by the
second section of concreting with cement paste.

Stremaform formworking element

T

Figure 10: Sawed trials without (left) and with (ri  ght) curing the surface
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Bonding tests

Bonding tests have been made with both kinds of the trials. The measures of
the test beams were 300 x 150 x 700 mm. The setup and the position of the
Stremaform formwork element can be seen in Figure 11 (Ref. 3).

‘

. 45 ‘ 25
28 ‘
= STREMAFORM
2 576 25 h (&)
© Lamelle
b=30 cm a é
5

5 60
Figure 11: Setup of the bonding test o

Because there’s no reinforcement in the beams at all a steel lamella is glued
at the lower side of them to take the tensile forces.

Some of the test beams broke on the side were the Stremaform element was
installed but most of them on the other side. So as the result of the tests it can
be said, that the use of Stremaform doesn’t affect the bonding power of the
beams (see Table 3).

Table 3: Result of the breaking loads

Reference beam Series GV* Series GVW?

Medium breaking 308 kN 290 kN 293 kN
load (top, center,
bottom)

Medium breaking 308 kN 304 kN 305 kN
load

Good bonding range
(center and bottom)

Maximum breaking 332 kN 329 kN 339 kN
load

* well compacted, without curing, 2 well compacted, with curing

Shear strength test

To test the shear strength of Stremaform formworking elements (Ref. 2) joints
between block and foundation have been prepared out of it (see Figure 12).
Also blocks with a conventional profiling with trapezoidal battens have been
made to compare the different processes. The trails after the first pour can be
seen in Figure 13 and the setup of the test in Figure 14.
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Figure 12: Different types of formwork before the p  our (left: Conventional formwork;
right: Stremaform)

Figure 13: Trials after the first pour (left: Conve  ntional formwork; right: Stremaform)

The performed tests have shown that the shear strength of a joint formed with
Stremaform is 37 % higher than if the conventional formwork is used.

Figure 14: Test setup (left: Sketch; right: Triali  n testing machine)
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