Shearing reinforcenent for flat ceilings and a dowel strip therefor The
invention relates to a shearing reinforcenent for flat ceilings conprising
several dowel strips arranged in a substantially radial position in the
bearing area and each consisting of a dowel rail and a plurality of
vertical, parallel dowels attached thereto at a distance from one anot her,
wher eby said dowels are provided with an el ongated dowel shank and an

enl arged dowel head on at |east one end opposite said rail. The invention
relates also to a dowel strip for such a shearing reinforcenment. Shearing
reinforcenents of this type are used in the transm ssion of vertical forces
occurring in the bearing area of flat ceilings made of reinforced concrete
or simla l.ahs ( 24 27159 The dowel s, which are
arranged %%?%@g%%g%rge%@g%rﬁlgﬁflgrﬁ%s%Eatch) ezgtgﬁ,@%@f)rb shearing forces
that occur in the bearing area. The dowel shanks are thereby substantially
stressed by a tensile load. In addition to the especially favorable
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strip. | ncasisingof adowal rail asé b plirgitg ef veitivsl| paralidl dowe R tattachetdwheréte achosen
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val ue of a given dowel spacing is not permtted since an uneven shearing
force di stalatpsalsote adawel spipsfor Buch arshearing relnforetryent! n practice, this | eads
to the fact that this shearing reinforcenent is dinensioned according to
stress conditions in the imediate vicinity of the stay and it is over-

di mensi ongHeaingtréigfdr6dhétis dfthishepe Avayed ih #B trdiB8mEdsiM- of vertical forces
occurring in the bearing area of flat ceilings made of reinforced concrete or similar
stressed concrete slabs (DE 27 27159 C3). The dowels, which are arranged
perpendicular to the plane of the slab, absorb shearing forces that occur in the bearing

area. The dowel shanks are thereby substantially stressed by a tensile load.

In addition to the especially favorable arrangement, as seen from a technical
manufacturing viewpoint, of placing the dowels at equal distances apart along a dowel
strip, it is also known to arrange the dowels at various distances from one another on the
dowel strip. In particular, a closely spaced dowel configuration may be chosen for the
highly stressed region in the immediate vicinity of the stay. A dowel spacing may be
selected that is further apart in the zone away from the stay where there is less stress;
however, exceeding the upper deviation value of a given dowel spacing is not permitted

since an uneven shearing force distribution could possibly result thereby.

In practice, this leads to the fact that this shearing reinforcement is dimensioned
according to stress conditions in the immediate vicinity of the stay and it is over-

dimensioned at the region further away from the stay.



2 It is therefore the object of the invention to provide a shearing

rei nforcenent of the type nentioned at the beginning so that an inproved
adaptation to the respective occurring stress is obtained. This object is
achi eved according to the invention in that the shank di aneter of the
dowel s near the stay is greater than the shank dianeter of dowels disposed
further away. This shearing reinforcenent configuration fulfills static
requirenents to absorb the sane vertical load in the region near the stay
as in the outer and clearly larger region wthout experiencing over-sizing
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shank dianeters are better in their |oad bearing performance than fewer
dowels with |l arger shaft diameters. Since the dowels have at |east on one
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manuf acturi ng the dowel head by upsetting shanks with snaller dianmeters is
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vertical load in the region near the stay as in the outer and clearly larger region without
experiencing over-sizing of the shearing reinforcement in the outer region and whereby
the widest allowable spacing of the dowels, determined especially from static values, is

not exceeded.

The selection of a smaller shank diameter for dowels further away from the stay makes
possible a more even stress on the dowels corresponding to the actual load distribution.
More dowels with smaller shank diameters are better in their load bearing performance

than fewer dowels with larger shaft diameters.

Since the dowels have at least on one end, but preferably on both ends, an upsetted
(flattened) dowel head (formed while the metal was hot) and said dowel head is about
three times larger than the shaft diameter, the amount of energy necessary for
manufacturing the dowel head by upsetting shanks with smaller diameters is considerably

lower. Production is thereby faster and ecologically better.

Consumption of material and the weight of the dowel strip is reduced by the use of
dowels with smaller shank diameters in a substantial part along the length of the dowel
strip; this simplifies and makes easier the transportation and assembly at the building site.
Since the dowel strips are installed together with an upper and lower ceiling
reinforcement that is normally very close on one another, a large dowel head diameter is
a hindrance during installation since the space between the two neighboring

reinforcement rods is often times very small. A smaller dowel head diameter is therefore



Consunption of material and the weight of the dowel strip is reduced by the
use of dowels with smaller shank dianmeters in a substantial part along the
| ength of the dowel strip; this sinplifies and nmakes easier the
transportati on and assenbly at the building site. Since the dowel strips
are installed together with an upper and | ower ceiling reinforcenment that
is normally very close on one another, a |arge dowel head dianmeter is a

hi ndrance during installation since the space between the two nei ghbori ng
reinforcenent rods is often tinmes very small. A snaller dowel head dianeter
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the reinforcenent is made easier with smaller shank diameters. According to

a pref epmallershinkddiametersof the invention it is proposed that in the zone
near the stay, dowels are arranged with a dianmeter that is greater than the
di anmeter of the remaining dowels disposed at the zone away fromthe stay.
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The zone near the stay and the zone away from the stay are preferably adjacent to one
another whereby each zone is arranged substantially annular and concentric around the
stay and whereby the diameter of the zone away from the stay is preferably at least twice

as large as the diameter of the zone near the stay.

In addition to the configuration within the scope of the embodiment of the invention
wherein the dowels have continuously decreasing diameters from the stay toward the
outside, which admittedly makes possible a wide adaptation to the load conditions, but
which would require substantial production expenditures, it has been shown to be very
beneficial - under consideration of the technical manufacturing conditions - to divide the
area around the stay into two zones, namely a highly stressed zone near the stay and a
lower stressed zone further away from the stay and to select various shank diameters for
the dowels in these two zones. Since so far only two different shank diameters have been
proposed, the manufacturing requirements are only slightly higher relative to a version
with equal shank diameters; however, at the same time a very favorable adaptation to

occurring load conditions is achieved.

According to another preferred embodiment of the invention it is proposed that in the
zones near and away from the stay there are disposed separate inner or outer dowel strips.
Preferably there is arranged for each inner dowel strip in the zone near the stay an outer
dowel strip in the zone away from the stay, both being aligned with one another. This

separation into a respective inner and outer dowel strip makes possible to manufacture



wherein the dowels have continuously decreasing dianeters fromthe stay
toward the outside, which admttedly nmakes possible a wi de adaptation to
the load conditions, but which would require substantial production
expenditures, it has been shown to be very beneficial - under consideration
- of the technical manufacturing conditions - to divide the area around the
stay into two zones, nanely a highly stressed zone near the stay and a

| ower stressed zone further away fromthe stay and to sel ect various shank
dianeters for the dowels in these two zones. Since so far only two
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Preferably there I's arranged for each inner dowel strip in the zone near

t he st aystsip iself earryiogéie dovelp in the zone away fromthe stay, both being
aligned with one another. This separation into a respective inner and outer
dowel strip nmakes possible to manufacture 4 these two types of dowel
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to the function o
attached to an outer dowel strip.

The more costly welding of the dowel to the dowel strip during manufacturing is thereby
only used for the inner dowel strip because it is more advantageous for static reasons and
which is often times even necessary to pull the dowel strip against the surrounding
concrete material for transmission of forces. In the zone way from the stay, where the
increased static requirement does not exist, dowel strips are used to only to secure
positioning of the dowels so that a more simple type of connection may be selected in
view of manufacturing technology. Costly and environment-impacting welding
processes may be avoided thereby. These outer dowel strips may be manufactured by

having less weight, which results in advantages for production and assembly.

Under consideration of static requirements and assembly, it is furthermore advantageous
to arrange the inner dowel strips with the lower dowel rail and the outer dowel strips with

the upper dowel rail.

In an additional configuration of the embodiment according to the invention, there is a
one-piece dowel strip for such a shearing reinforcement, characterized in that at least two
groups of vertical dowels are attached on the dowel strip parallel and at a distance from
one another. The dowels have each an elongated shank and an enlarged head at least on
the end opposite the dowel rail, wherein the diameter of the shanks of the first group of

dowels is larger than the diameter of shanks of at least a second group of dowels.



strip itself carrying the dowels. Preferably it is proposed that the dowels
of the inner dowel strip are welded at one end of their shank to an inner
dowel strip and are provided with-a-dowel head on the other end. The dowel s
of the outer dowel strip are designed as doubl e-headed dowel s, which are
attached to an outer dowel strip. The nore costly welding of the dowel to
the dowel strip during nmanufacturing is thereby only used for the inner
dowel strip because it is nore advantageous for static reasons and which is
often tines even necessary to pull the dowel strip against the surrounding
concrete material for transm ssion of forces. In the zone way fromthe
stay, where the increased static requirenent does not exist, dowel strips
are used tTheankentioo isexplairediingndre datail dpelofw bhembadimkst exampleas whicharee si npl e
type of CQﬂneCtiéﬁ%ﬁ;ﬁ& be selected in view of manufacturing technol ogy.
Costly and BSHAtY AtMB¥pacti ng wel di ng processes may be avoi ded thereby.
These outer dowel strips may be nmanufactured by having | ess wei ght, which
results in advantages for production and assenbly. Under consideration of
static redfiigr bshovwssa shematicskorizoptal projection of a flatraeding indhveabrarigg exes with ar r ange
the inner dowel .stri.ps with the | r .dowel .rail .and..t he outer d | strips
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accor di ng Beenbhfittéd ot Fdasend, oflcheite i s a one-piece dowel strip for such a
shearing reinforcenment, characterized in that at |east two groups of
vertical dowels are attached on the dowel strip parallel and at a distance

from one t The A6 : R:1 rged
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t he shankstheteilihg rdinfostengnoillusidtedlonel s i s | arger than the di aneter of
shanks of at |east a second group of dowels.

Fig. 3 shows a side view of a dowel strip used for the shearing reinforcement in Fig. 1
and Fig. 2.

Fig. 4 shows in an illustration relative to Fig. 1 a modified embodiment with separate

dowel strips for the zones near the stay and away from the stay.
Fig. 5 shows a cross-sectional view along line V-V in Fig. 4.

Fig. 1 is a segment of a flat ceiling 1 made of reinforced concrete in a horizontal
projection in the region of stay 2. A shearing reinforcement 3 is used for transmission of

forces in the flat ceiling 1 and forms thereby a pierced reinforcement of the flat ceiling 1.

As illustrated in Fig. 2, the flat ceiling 1 is provided with a ceiling reinforcement in a
traditional manner, which consists of an upper reinforcement layer 4 and a lower
reinforcement layer 5. The shearing reinforcement 3 is made of several dowel strips 6,
which are positioned essentially radial to the axis of the stay 2. Each dowel strip 6
consists of a dowel rail 7 to which several vertical dowels 8 and 8 are attached parallel

and at a distance from one another.



5 The invention is explained in nore detail bel ow by enbodi nent

exanpl es, which are illustrated in drawings. Fig. 1 shows a schenmatic

hori zontal projection of a.flat..ceilingin the bearing area with the
shearing reinforcenent arranged therein and whereby the ceiling
reinforcenent has been omtted for reasons of clarity. Fig. 2 shows an

enl arged cross-sectional viewtaken to the left of line Il-I1 in Fig. 1
with the ceiling reinforcenent illustrated. Fig. 3 shows a side view of a
dowel strip used for the shearing reinforcenent in Fig. 1 and Fig. 2. Fig.
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rei nf or cenment of at ceiling 1. ustrated Tn Fig. 2, the at

cei | i ng 1dpwnpyemitodasilowet reinfornementlgyerd. nf or cenent in a traditional manner,
whi ch consists of an upper reinforcenent |ayer 4 and a | ower reinforcenent
| ayer 5. The shearing reinforcenent 3 is nade of several dowel strips 6,
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owel stri
7pof each dowel strip 6. In the first group 11 of dowels 8, the shanks 9 have a larger

diameter than the shanks 9’ of the dowels 8’.

As shown in Fig. 1 and 2, the dowel strips 6 are arranged in such a manner that dowels 8
with shanks 9 of larger diameters, belonging to the first group 11, are located in the zone
13 near the stay; whereas dowels 8’ with shanks 9’ of smaller diameters, belonging to the
second group 12, are located in the zone 14 away from the stay. The zone 13 near the
stay and the zone 14 away from the stay are essentially annular zones, which are arranged
adjacent to one another and concentric around the stay 2. In the illustrated embodiment
example, the diameter of the zone 14 away from the stay is more than twice as large as

the diameter of the zone 13 near the stay.

The embodiment example illustrated in Fig. 4 and 5 differs from the previously described
embodiment example substantially in the fact that a separate inner dowel strip 6” and an
outer dowel strip 6’ are located in the zone 13 near the stay and in the zone 14 away from
the stay, respectively, and which strips are aligned with one another. Whereas the outer
dowel strips 6’ are designed in a manner previously described whereby the dowels 8’
designed as double-headed dowels are fastened, for example, by rivets or screws to the
upper dowel strip 7°. Said upper dowel strip is used hereby merely to secure positioning
(of the dowels), whereby the dowels 8” of the inner dowel strip 6” are each welded at one
end of their shanks 9” to the inner, lower rail 7”. The end of the inner dowel rail 7”
facing the stay extends all the way to the stay 2. The inner dowel rail 7” is used here not
only to secure positioning of the dowels 8” but is used substantially also for load

transmission from the surrounding concrete material onto the dowels 8.



consists of a dowel rail 7 to which several vertical dowels 8 and 8 are
attached parallel and at a distance from one another. 6 Each dowel 8, 8
has an el ongated, preferably cylindrical-shank-9 or 9' and_ is provided at

both ends with an upsetted, enlarged head 10 or 10'. As shown in Fig. 2,
the-dowel strips 6 are fitted into the ceiling reinforcenent 4, 5 in such a
manner that the dowel rails 7 are positioned on top of the upper

rei nforcenent |ayer 4 and whereby the dowels 8, 8 extend downward to the

| ower reinforcement |layer 5. As shown in Fig. 3, two groups 11 and 12 of
dowels 8 or 8 are attached to the dowel rail 7 of each dowel strip 6. In

the first of .dowels 8, the shanks 9 have a |arger dianeter than
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to the second group 12, are located in the zone 14 away The
zone 13 near the stay and the zone 14 away fromthe stay are essenti aIIy
annul ar zones, which are arranged adjacent to one another and concentric

around the stay 2. In the illustrated enbodi nent exanple, the dianeter of
the zone 14 away fromthe stay is nore than twice as |large as the dianeter
of the zone 13 near the stay. The enbodi nent exanple illustrated in Fig. 4

and 5 differs fromthe previously described



enbodi nent exanpl e substantially in the fact that a separate inner dowel

strip 6" and an outer dowel strip 6' are located in the zone 13 near the

stay and in the zone 14 away. from.the-stay, respectively, and which strips

are aligned with one another. \Wereas the outer dowel strips 6" are

.designed in a manner previously described whereby the dowels 8 designed as

doubl e- headed dowel s are fastened, for exanple, by rivets or screws to the
nﬁﬂLs used hereby nerely to

upper dowel strip 7'. Said u m i‘l\
secure positioning (of the dgm \;ﬂ ) T he dowels 8" of the inner

dowel stry y each wel ded” at” one end of their sharsrRg he i nner,
| ower rai%?@B h32 end of the inner dowel rail 7" facing t %8/2?%%/1 ext ends
all the way to the stay 2. The inner dowel rail 7" is used here not only to
secure positioning of the dowels 8" but is used substantially also for |oad
transm ssion fromthe surrounding concrete material onto the dowels 8".

The di amefpgfcat Ofairth§le shanks 9" of the dowels 8" of the inner dowel strips
6" are here also larger than the dianeters of the shanks 9' of the dowels
8" of the outer dowel strip 6" in the zone 14 away fromthe stay, just as
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1. A shearing reinforcement for flat ceilings comprising several dowel strips arranged in
a substantially radial position in the bearing area and each dowel strip consisting of a
dowel rail and a plurality of vertical, parallel dowels attached thereto at a distance from
one another, whereby said dowels are provided with an elongated dowel shank and an
enlarged dowel head on at least one end opposite said rail, characterized in that the
diameter of the shanks (9, 9”) of the dowels (8, 8”) near the stay (2) are larger than the
diameter of the shanks (9°) of the dowels (8°) further away from the stay.

2. A shearing reinforcement according to claim 1, wherein there are dowels (8, 8”) in a
zone (13) near the stay with a diameter that is larger than the diameters of dowels (8°)

disposed in a zone (14) away from the stay.

3. A shearing reinforcement according to claim 2, wherein the zone (13) near the stay
and the zone (14) away from the zone are adjacent to one another and which are

essentially annular, concentric zones arranged around said stay (2).

4. A shearing reinforcement according to claim 3, wherein the diameter of the zone (14)

away from the stay is at least twice as large as the diameter of the zone (13) near the stay.

5. A shearing reinforcement according to claim 2, whereby in the zone (13) near the stay
and in the zone (14) away from the stay there are arranged separate inner and outer dowel

strips (6° and 6”), respectively.



1. A shearing reinforcenent for flat ceilings conprising several dowel
strips arranged in a substantially radial position in the bearing area and
each dowel strip consisting of a dowel rail and a plurality of vertical,
parallel dowels attached thereto at a distance fromone another, whereby
said dowel s are provided with an elongated dowel ~shank and an enl arged

g
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claim 2, zanedird) nEgh e(S ) near the stay and the zone (14) away from
the zone are adjacent to one another and which are essentially annul ar,
concentric zones arranged around said stay (2). 4. A shearin rei nf or cenment
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the i nner Sstr

8. A shearing reinforcement according to claim 7, wherein the inner dowel strips (6”) are
arranged with a lower dowel rail (7”) and the outer dowel strips (6°) are arranged with an

upper dowel rail (7).

9. A dowel strip for a shearing reinforcement according to claim 1, wherein at least two
groups (11, 12) of vertical dowels (8 or 8°) are attached parallel and at a distance to one
another to a dowel strip (7) whereby said dowels have each an elongated shank (9 or 9°)
and an enlarged head (10) on at least the end opposite said dowel rail, and wherein the
diameter of the shanks (9) of a first group (11) of dowels is larger than the diameter of the
shanks (9°) of at least a second group (12) of dowels (8°).

10



in the zone (13) near the stay. 7. A shearing reinforcenent according to
claim5 or 6, wherein the dowels (8") of the inner dowel strip (6") are

wel ded wi th one end of their sharks—{9") to an-inner—dowel strip (7"),
wherein said dowels are provided with a head (10) at the other end, and
wherein the dowels (8 ) of the outer dowel strip (6') are designed as

doubl e-headed dowel s that are attached to an outer dowel rail (7'). 8. A
shearing reinforcenent according to claim7, wherein the inner dowel strips
(6") are arranged with a | ower dowel rail (7") and the outer dowel strips

(6') are arranged with an upper dowel rail (7'). 9. A dowel strip for a
shearing rei nforc t acc : two groups
(11, 12) of vertl dovvel Z{’f@@‘gé@% : qr;f@g@gédg'é%ﬁoé%%d at a

di stance to one another to a aF’i"Baﬂ( ®Hher eby sai d _dowel s have each
an el ongatigmatanat ap@lm@tw@pt}blﬁh@# %@%ﬁ%&@%@@&@p@ﬁugﬂ Trqaty @%sk) t he end
opposite said dowel rail,  and wherein the dianeter of the shanks (9) of a
first gro@pl)(lakmatibnalpansclassificatiged: t han t he di aneter of the shanks (9')

of at | ea¥04€ Beq dBdBg/43p (12) of dowelsd (8 ). 10
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(57) Abstract

A shearing reinforcement arranged in a bearing area for flat ceilings, comprising several
dowel strips (6) arranged in a substantially radial position with respect to a stay (2) and
respectively consisting of a dowel rail (7) and several vertical, parallel and interspaced
dowels. The dowels (8, 8”) have a respective oblong shank (9, 9°) and an enlarged head
(10) at least on one end opposite to the rail. The diameter of the shanks (9) of the dowels
(8), which are adjacent to the stay (2), is greater than the diameter of the shanks (9°) of
the dowels (8”) which are located further away from the stay (2).



