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The invention relates to an armeuring element for con-
crete, more particularly prestressed concrete.

When manufacturing prestressed concrete usually ar-
mouring elements are used with a round cross-section.
Such elements can only be used in a creepfree manner
without additional anchoring means up to a diameter of
4 mm. at which size the cross-sectional area is equal to
the external surface 'm,a per unit of length. One of the
most simple and effective additional anchoring means is
to provide the armouring element or wire with a screw
thread. This, however, gives a considerable reduction of
the effective cross-section area and in addition sacrifices
much material which becomes especially of interest when
so called high grade steel is used, because the costs of
high grade steel are by far greater than normal armouring
steel.

The invention now aims at meeting these drawbacks to
a high degree in a simple manner.

According to the invention the armouring element pos-
sesses a square or rectangular cross-section and is pro-
vided, at Ieast at the ends, with transverse grooves in the
corners or in the narrow side faces. It has been proved,
that such a relatively deep local roughening of the outer
surface of the armouring element in most cases can give a
sufficient guarantee against creeping of the armouring,
even if high prestresses are applied, while the loss of effec-
tive cross-sectional area is only small.

Preferably the transverse grooves are made in such a
manner that they form parts of a screw: thread. In this
manner the stressing can be carried out in the same simple
manner with the aid of nuis—of course of adequate
length—as with round threaded armouring elements.

For facilitating and enabling a considerable speeding
up of the anchoring and arrangement of intermediate
anchoring members appropriately for the anchoring at
the ends or at intermediate places a sleeve-shaped mem-
ber is used having an internal toothing corresponding with
the transverse grooves and which is interrupted through-
out a certain angle at least at two diametrically opposite
places. In this way the anchoring members can be slid

along the armouring element in a definite angular position ¢

in which the armouring element lies in the part without
toothing, and at the desired place it can be locked by turn-
ing it a quarter of a revolution. It is not necessary that
the toothing of the sleeve-shaped member and of the
armouring element forms a screw thread, though it is pre-
ferred.

For armouring elements with a rectangular cross-sec-
tion the sleeve-shaped member can be provided with
filling ple\,es with adequate external toothing, which
filling pieces enclose the armouring element, so that it
cannot be bent in transverse direction while the filling
pieces also serve to enlarge the end faces when used with
intermediate anchorings.

With armouring elements having transverse grooves
forming parts of a screw thread the sleeve-shaped member
is appropriately executed as a nut in which the screw
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thread is-interrupted at least at two diametrically opposite
places.

The invention comprises at the same time the anchoring
means to be used with an armouring element as described
above, which anchoring means, according to the inven-
tion, are formed by a sleeve-shaped member; eventually
formed as a nut, with a toothing or screw thread cor-
responding with the transverse grooves of the armouring
element.

The invention at the same time comprises the process of
manufacturing reinforced concrete, more particularly pre-
stressed concrete, in which according to the invention
armouring elements are used having a square or rectangu-
lar cross-section and which are provided, at least at the
ends with transverse grooves in the corners or in the
narrow side faces, which grooves preferably form parts
of a screw thread.

Further the invention comprises the concrete articles
or constructions provided with- the above described ar-
mouring elements or manufactured according to the
method described above, with the anchoring members
belonging to it, more particularly a prestressed pile with
removable armouring, in which the armouring elements
are passed through channels that are wide enough so that
the channel walls are spaced from the element, and are
anchored at the end with an anchoring member as de-
scribed above, which is turned in such a manner by means
of a spring when the armouring element is released, that
upon release of the stress applied the armouring element
becomes loose in the anchoring member and can be. pulled
out from above. -

It may be observed that armouring elements with a
square or rectangular cross-section, more particularly a
flat rectangular cross-section, are known in itself. With
square wire, in addition, it is known to ameliorate the
anchoring by twisting the wire in the longitudinal direc-
tion, which however, is. insufficient for high stresses, as
then it cannot prevent creeping, Furthermore the smooth
band steel used up till now is also only creepfree as long
as the outer surface area per unit of length is equal or
appropriately somewhat larger than the (effective) cross-
sectional area.

The invention will now be further elucidated with ref-
erence to the drawing, in which:

Fig. 1 shows for comparison. a known armouring ele-
ment with round cross-section, which is threaded, in side
elevation and cross-section,

Fig. 2 shows a band-shaped armouring element accord-
ing to the invention with rectangular cross-section in side
elevation and cross-section,

Fig. 3 shows an armouring element according to the
invention with square cross-section in side elevation and
in cross-section,

Fig. 4 shows a stretching and guiding device for flat
band-shaped armouring elements according to the inven-
tion,

Fig 5 shows an end view of the guide member,

Fig. 6 shows a cross-section according to the line VI—
VIin Fig. 4 of the guide member,

Fig. 7 shows an application of the invention and,

Fig. 8 another application thereof,

Fig. 9 shows an end anchoring according to. the inven-
tion,

Fig. 10 shows the stretching of an armouring element
with the aid of the anchoring members;

Fig. 11 shows an anchoring member in top elevation.on
enlarged scale,

Fig. 12 shows a prestressed pile-with removable armour-
ing according to the invention,

Fig. 13 shows the under ring used with the pxIe accord-
ing to Fig. 12 on enlarged scale, and
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‘Fig. 14 is a large scale sectional view taken on line
14—14 of Fig. 13.

In the Figures 1-3 armouring elements 1, 2 and 3 re-
spectively are shown with the same cross-sectional areas,
e. g 100 mm.?2 which are provided with transverse
grooves 4, 5 and 6 respectively of a depth of 1 - mm. in
the form of screw thread. The screw thread grooves
have in cross-section the shape of an equilateral triangle.
In Figure 1 which shows an embodiment of the prior
art, the screw thread 4 is necessarily arranged all around
the rod 1. In Figure 2 the screw thread 5 is only ar-
ranged in the narrow side faces of the beand-shaped
‘armouring element 2 and in Figure 3 the screw thread
6 is only cut inthe corners of the square wire 3. With
a cross-sectional area of 100 mm.? the round wire 1
possesses a diameter of 11.3 mm. The cross-sectional
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dimensions of the band 2 are 50 x 2 mm. and thosec

of the rod:3 are 10 x 10 mm. By cutting off the grooves
a loss of effective cross-section arises, so that in Figure
1 a reduction of the diameter from 11.3 to 9.3 arises,
whereby the effective cross-sectional .area sinks from
100 mm.2 to. 68 mm.2, so that a loss arises of 32%.
With the band according to Figure 2 the loss amounts:
2X2X1==4 mm.2 and with a rod according to Fig. 3:

4X1X§=4 mm:?

therefore in both cases only 4%. The amount of iron,
more particularly high grade steel, which is lost during
cutting of the. screws amounts with the wire according
to Figure 1, to 168 mm.3 per cm. wire length. With
the band- according to Figure 2 the loss of material is
19 mm.3 per cm. band length. = With the rod according
to Figure 3 the loss of material amocunts to 19 mmJ3
per cm. rod length. It will be evident that the armour-
ing elements according to the present invention shown in
Figures 2 and 3 are considerably more favourable than
that dccording to the prior art illustrated in Figure 1,
especially if high grade steel is used. In addition, the
grooves according to the invention give a quite sufficient
‘anchoring for the practice and.therefore compare favor-
ably with the known art, especially if the grooves are
arranged along the whole length, as is. generally the
case in practice. Only, when armocuring elements ac-
cording to the Figures 2 and 3 are stressed by screwing
on of nuts, somewhat more surplus length must be pres-
ent at the ends, as the used nuts must be considerably
longer for safely transnnttmg the stretching forces on
to the band or rods.

The Figures 46 show the stretching of an armouring °

-consisting of two bands 2 with transverse grooves 5
forming parts of a screw thread in the narrow side faces.
“The armouring elements extend through recesses in the
mould wall 7 to the outside and are there passed through
stretchers consisting of a disc 9 provided with two slots
-8 and to which a guide spindle 1€ is joined, which is
integral with the disc 9 and is provided with laterally
open slots 11 corresponding with the slots 8 in the disc
9. The guide spindle 18 has a diameter which is slightly
smaller than the inner diameter. of the screw thread to
the cut in the bands, and a nut 12 engaging with the
screw thread of the bands is screwed on along the spindle
-with an intermediate ball bearing 13. -

The cutting of the screw thiead grooves into the bands
‘can be:made. with the same device.” Only then the nut
12'is to be replaced by a cutting. nut. The cutting nut
-can.be driven mechanically and.then pulis the bands
automatically through.

. ‘Fig: 7 illustrates a further application of the invention
wherein" internally” threaded sleeves 14 ‘are positioned
.on a pair’of reinforcing elements 2" for locally: reinforc-
ing or locking the elements. Figs. 4-6 disclose, in gréater
detail, the manner in which "the sleeves are applled to
" the spaced elements 2.
Fig. 8 illustrates the apphcatlon of the. anchoring
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sleeves to a reinforced floor slab. In this figure, sleeves
14 have been applied to the element 2 at spaced intervals
intermediate the ends to more firmly lock of bond the
elements 2 to the concrete of the slab.

In all cases the stretching means can be removed
afterwards and can be used again.

The same procedure can be followed with armouring
elements according to Fig. 3 or with single bands or
with two-or more bands, one lying directly on another
or mutually spaced.  The bands can-also be used, with
the same stretching means, for composed armouring ele-
ments, having a part which is brought under pressure
and a part which is brought under tensile stress.. Then
the compressive stress elements aré made to abut against
the solid portion or portions between the slots in the
disc of the stretcher. The bundle of lamellae can be
kept together with the aid of sleeves.

In the Figures 9-11 the numeral 16 indicates a part
of a concrete article or construction with a band-shaped
armouring element 2 of rectangular cross-section and
with a toothing 5 forming parts of a screw thread in
the narrow side faces, lying in a channel 17. The
armouring - element is anchored under temsile stress at
the ends with the aid of a nut 12, the internal screw
thread of which 1is interrupted at two opposite places
18, for instance cut away, so that the nut is freely dis-
placeable along the armouring element in a position
in which the armouring element liss in the screw thread
recesses 18, and can be locked by turning it about a
quarter of a revolution. The stretching occurs by means
of a double jack 19 and two nuts 12. First the upper
nut is fixed or locked, after which the jack is brought
to action and the armouring element is stretched. - 'When
the required stress is- reached, the lower or anchoring
nut is sunk in place and is fixed or locked by turning
it. Thereafter the jack can be released and the upper
nut can be removed. The projecting end of the armour-
ing element can be cut off, but can also advantageously
be maintained and, for instance, be folded or rolled up
and protected against corrosion with bitumen or in an-
other manner, whereby the pessibility arises to control
the armouring, or to exchange it or to reinforce it if it
would be necessary. If very thin band-shaped armour-
ing elements are used, the nut can be further provided
with filling pieces 20, which are treaded exterﬁally and

‘prevent collapsing of the armouring elements in trans-

verse direction.

The nuts may also be arranged at intermediate places
of the armouring elements, as additional anchoring mem-
bers, and can then be made as sleeve-shaped members
with smooth outer surfaces. In this case the filling
pieces can at the same time serve for enlarging the end
faces. The filling pieces, however, can also be omitted
without any danger, as experiments have shown, with
band steel elements of a thickness of 2 mm. or more
and having no extreme width.

The pile according to the Figures 12 and 13 possesses
a hollow cylindrical body 21, in which, as shown in Fig.
13 a number of rectangular channels 22 are recessed
through which armouring elements 2 of rectangular cross-
section are passed. At the upper end of the pile the
armouring elements are passed through an end plate 23,
in which lie the anchoring members 12, which are again
executed as nuts or sleeves with a screw thread or tooth-
ing which is interrupted at two places. On the end plate
stands a jack 24 with a top plate 25, on which rest the
additional anchoring members 26. At the bottom end
again nuts 27 are arranged as anchoring members, but
these are in addition connected to a lower ring 29 by a
helical spring 28. The ring 29 is provided with -axial

‘bores 31 (Figs. 13 and 14), and one end 32 of the helical

spring 28 is disposed in a bere 31.. The other end 33 of
the spring 28 is disposed in a radial bore 34 of the nut 27.
The spring 28 is normally at rest, but will become biassed
when the nut 27 is turned about its axis. The springs 28
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tend to turn the nuts or anchoring members 27 in such a
manner that the armouring element lies in the screw
thread recess 18. At the beginning of the stretching
operation these anchoring members 27 are turned out of
their rest position after which they are maintained in
their operative position by the stress in the armouring
elements 2.

After the stretching operation has been finished, the
armouring elements 2 are anchored by means of the an-
choring members 12 and the jack with the additional
anchoring members 25 is removed, after which the pro-
jecting armouring ends are bent down. After ramming
of the pile into the ground the stressing may be released;
accordingly, the anchoring members 12 are loosened
again with the aid of the jack 24 and the additional an-
choring members 26 and the armouring elements are re-
leased whereby at the same time the bottom anchorings
27 will turn loose and the armouring element can be
pulled out. Each spring 28 tends to turn the nut 27 to
which it is connected towards a position in which the nut
27 releases the thread engagement with the armouring
member 2. While the member 2 is stressed, the force of
the spring 28 is too weak to accomplish this, but upon
stress release, the spring 28 will turn the nut 27 whereby
the member 2 wili be disposed in the thread recess 18 and
can be lifted out of the nut 27. Then also the upper end
plate 23 can be removed and the pile can eventually be
filled with concrete.

Though the transverse grooves are preferably executed
as parts of a screw thread, this is not necessary and also
any milling of the side faces or corner edges may be used.
Also it can be made deeper than 1 mm. and with another
profile, e. g. a saw tooth profile, if necessary.

Having now particularly described and ascertained the
nature of my said invention and in what manner the same
is to be performed I declare that what I caim is:

1. A pile comprising at least one elongated concrete
section, said section having a plurality of openings therein
and extending from end to end thereof, temporary re-
inforcements positioned in said openings, said reinforce-
ments consisting of elongated flat tensioneéd bands having
threads on the edges at an end portion thereof, internally
threaded nuts positioned on said end portions and thread-
edly engaging said threads, said nuts bearing against the
end of said section, the internal threads on said nuts
having opposed interruptions therein, said interruptions
defining opposed recesses, at least some of said nuts hav-
ing a helical spring thereon in enveloping relationship
therewith, one end of said springs having an end fixed
to the respective nut and the other end of said spring
fized to the end of said section, said spring being in a
tensioned state, whereby upon release of the tension in
the flat bands the tension in said springs is released and
the nuts are adapted to be rotated upon said bands to a
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position of registry between the opposed recesses in the
interior of the nuts and the threaded edges of said bands,
said position of registry permitting the release of the nuts
from the bands and the subsequent removal of said bands
from said section.

2. In a pre-stressable concrete block, reinforcing
means comprising in combination, at least one elongated
flat member of rectangular cross-section and composed of
high-grade steel and extending throughout the length of
said block and including end portions protruding beyond
the ends of said block, each end portion having formed
in spaced sections of the external surface a series of
transverse grooves, and sleeves on said end portions, each
sleeve having groups of internal projections matching said
groove series, and said projections being cperable to
engage releasably said grooves, each sleeve having de-
pressions separating the groups of said projections, and
being turnable for aligning said grooved surface sections
with said depressions and being in that position longi-
tudinally movable relative to an end portion, and respec-
tively being turnable from that position for interengaging
said projections with said grooves.

3. In a pre-stressable concrete block, reinfercing means
comprising in combination, ai least one elongated flat
member of rectangular cross-section and composed of
high-grade steel and extending throughout the length of
said block and including end portions protruding be-
yond the ends of said block, each end portion having
formed in spaced sections of the external surface a
series of transverse grooves, and sleeves on said end por-
tions, each sleeve having groups of internal projections
matching said groove series, and said projections being
operable to engage releasably said grooves, further char-
acterized in that all of said grooves define a single inter-
rupted thread, and that each sleeve forms a nut having
a single matching interrupted thread and being operable
for releasable interengagement of the threads.
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