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1t {s a common experience that house-bullding
structures of relnforced concrete which as a rule
largely consist of relatively thin floor slabs and
walls are llkely to come into undesirable vibra-
tions and oselllations. These vibrations are due
to a molecular-physica] reaction and elastic de-
formation In the reinforced concrete, and they
may be released or produced by direct mechanical
actions, for Instance the transmission of vibra-
tions from street trafiic, wind pressure or alr-
pressure varlations in the room concerned, for
instance the action of sound. Owing to the mon-
olithic character of the reinforced concrete, the
reaction and the elastic motion may propagate
themselves very widely throughout the structure,
and owing to resonance effect and the like, the
elastic deformation, the elastic deformation work
and the accompanying dynamic intensity devel-
opment will become amplified, and thus the os-
clllations will be subject to a volume expansion,
and the conditions of air pressure in the closed
rooms of the bullding concerned will become dis-
turbed In a very undesirable manner.

The sald molecular-physical reaction and elas-
tic motion In the reinforced concrete will form
longitudinal as well as transverse waves, and
elastic flectional oscillations at the floor and wall
slabs are produced causing the sald elastlec sys-
tems to become active as osclllation carrlers for
sound waves, and the sound insulation between
the rooms concerned will become unsatisfactory.

An Important cause of the propagation and
amplification of the reaction and the osclllations
I1s due to the practically coherent iron reinforce-
ments which very willingly propagate the osecil-
latlon Impulses received, and transmit the same
to the surrounding concrete, and vice versa.

At the stiff corner connections, hetween for In-
stance horizontal and vertical structural units,
for instance story-separations (floor slabs) and
walls, or for Instance vertical columns and hori-
zontal beams, nodal points will be produced at
which the elastic deformation involves an espe-
clally powerful dynamic development of force
acting on the rigidly coupled slab units and col-
umng or beams, and thus the undesirable flec-
tional oscillatlons are forced Into existence.

The invention has for its oblect to regulate the
molecular-physical reaction, in such a manner
that the same becomes sultably limited, and in
order to prevent an undesirable dynamic devel-
opment of power at the structural units, the
elastic deformation work is absorbed by means of
pPlastle coupling devices serving to prevent any
elastic deformation in an iron or concrete unit
from causing 8 mutual actlon and a united dy-
namic development of power.

By means of plastic coupling devices, the phy-
sleal co-opeartion 15 subdivided In such a manner
that perhaps every Individual slab unit, for In-
stance floor slab or wall slab recelves iis own
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local basis of reaction and oscillation, in such a
manner that the solld relnforced-concrete build-
ing does not any more form a ¢oherent rigid unit,
but that on the contrary the existing plastic cou-
pling devices will prevent a direct transmission of
stresses from one structural member to another,
after which the entire bullding will be able to
counteract pressure and shocks by a damped
vielding motion adapted to absorhb the acting mo-
tlonal energy.

This result Is attained by a more or less com-
plete uncoupling of the iron parts of the struc-
ture from the concrete, in such a manner that
any oscillatory co-operation between these two
materials, which are widely different In respect
to elasticity, will be avoided or reduced, and the
tendency of the known bullding structures of the
kind concerned to Increase the vibrations heyond
the order of magnitude of the Initial Impulse ow-
ing to resonance conditions and the ke may
thus be annihilated or reduced.

According to the Invention, the above subdi-
vision of the building structure fs attalned by
surrounding the reinforclng rods, at certain
places, with 8 plastic covering. This covering
which for instance may consist of bitumen or
mixtures of asphalt and caoutchouc, or of layers
of for instance linen, jute or paper mass perme-
ated with such a plastic material, or of a lead
coating, will partly create a nodal point for the
oscillations and partly absorb the same and con-
vert them into heat, In such a manner that thelr
further propagation through the lron, or to the
surrounding concrete, will be prevented.

According to the Invention, 1t is especially pref-
erable to dispose the plastic coaflng at places
where the varlous structural units, for Instance
floor slabs and walls, cross each other, or are
joined. Thus, In a story-separation, the length
of the reinforcing rods that projects into, or
through, the supnorting walls may be coated with
a plastic layer which also covers the nearest part
of the relnforeing rods situated outside the wall.
If also the supporting wall iiself Is made from
relnforced concrete, 1t will be preferable, accord-
ing to the invention, to fit the vertleal reinfore-
ing rods of the wall with a plastic coating on &
streteh situated opposite the floor slab and some
distance ahove and below the same, In the case
of an end support for a story-separation or other
structure the reinforcing rods of which must be
anchored firmly In the concrete mass of the sup-
port, the reinforeing rods according to the in-
vention may be coated with plastic material on
the stretch next to the wall and some distance
into the wall, while the possibly hooked end of
the reinforcing rod that serves to anchor the same
is uncoated. However, also the part of the rein-
foreing rod that serves as an ahchorage may be
fitted with a plastic coating, provided that a suf-
fletently firm and strong materlal, such as Iead,
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be used for this purpose, in such a manner that
the forces can be transmitted by way of the same,
between the iron and the concrete.

By the above mentioned coating of the rein-
forcing rods, at the place where the story-separa-
tion and the wall are Joined, the {ransmission,
between wall and story-separation, of the osecil-
lations occurring in the interior of the monolithic
structure as well as of plate oscillations will be
reduced. Similarly the transmission of oscilla-
tions between two story-separations situated on
either side of & wall acting as an intermediate
wall, with reinforcing rods running through the
intermediate support, will be prevented or greatly
reduced.

As far as oscillatlong or vibrations are econ-
cerned the walls and story-geparations of the
individual rooms will therefore behave malnly as
if they did not have any oacillation-transmitting
connection to the adjoining structural members
or to structural members integral with the same.
This separation between the story-separation and
the supporiing wall may be completed more or
less, in & manner known per se, by the proviston
of a joint, in the concrete mass, fllled with plas-
tic material,

Instead of, or besides, at the ends the reinforc-
ing rods may be fitted with a plastic coating
along shorter or longer parts of their length
situated between the supports, for instance along
this entire length. Thus a very efficlent preven-
tion of oscillations in the reinforcing rods will
be attained, and further the solld concrete mass
will thus be ftted with oscillation-absorhing
chords or layers which partly, as nodal Hnes or
nodal gurfaces, will prevent tha occurrence of
considerable plane oseclllations of the story-sepa-
ration, and partly will give the latter a greatly
Increased ability to resist the passage of sound,
whether the same be alr sound or blow sound.

While for instance a plastie ocoafing of lead
will be able to transmit the requisite transverse
foreeg and adhesion forces from the concrets to
the reinforcing rods, this will not always be the
case with other plastic materials, such as for
jnstance bitumen, and by the use of such & coat-
ing which does not have the mechanlcal strength
requited for the transmission of adhesion forces
and shearing forces, it will thereforg be necessary
elther to leave so large stretches of the reinferc-
ing rods unceated that the requisite transmission
of forces can take place, or to use reinforcing
rods with expanded parts or the like which render
superfluous the presence of any real adhesion
between concrete and iron, for instance rods
with knobs or reinforcing rods with welded or
partly severed flaps bent upward, for instance
Kahn-rods.

If the Inserted reinforcing rods are sheped
mainly as g funicular polygon or curve colre-
sponding to the load distribution, the above men-
tioned problem concerning the transmission of
adhesion forces hetween the concrete and iron
will be avoided and the entire length of such &
reinforcement may be coated with plastic bitu-
men or the like, it beihg merely necessary to
provide a firm anchoring of the ends of the re-
inforcement.

The drawing shows, in outline, a few examples
of the process acoording to the invention.

Fig. 1 shows, In vertleal section, a portion of
a floor slab (story-separation) and a wall serving
as an intermediate support,

Fig. 2, in vertlcal sectlon, a portion of a story-
separatlon and & supporting wall,
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Fe. 3, in vertical section, a portion of a story
separation, and

Fig. 4, in vertical section, a story-separation
and part of the supporting walls.

In Pig. 1, 1 indicates & floor of reinforced con-
crete with reinforcing rods 3 running unbroken
throizgh & supporting wall 2, simllarly of rein-
forced concrete, wlth reinforcing rods 4, On the
part of the relnforcing rods 3 passing through
the wall 2, the rods are given a plastic coating
5 of the above described nature and, correspond-
ingly, the reinforcing rods 4 of the wall are fitted
with a plastic coating § at the place where they
cross the floor slab 1.

Fig. 2 shows the end of g floor slab 1 of rein-
forced concrete which is supported by a wall 8
made from concrete. The main reinforcement
9 of the plate 7 is formed, at the end, like a
hook 10, and is anchored here in the wall 8.
On the part situated next to the wall of the
reinforeing rod 9, and for some distance into the
wall, the rod is fitted with a plastic coating
12. Similarly, a joint 13 filled with plastic mate-
rial 1s provided in the concrete mass, and forms
a separation between the concrete in the slab 1
and in the wall 8.

The joint 13 is arranged in such s manner
that it communicates with the coating 12, and
that it provides a hracket 14 supporting the slab
1, which bracket may be separately reinforced
as Indicated on the drawing.

Fig. 3 shows a fractional part of a reinforced-
concrete slab 16 reinforced with Xahn-rods 15.
The upward bent flaps I71 of the Kahn-rod are
directly embedded in concrete, while the remain-
der of the rod is fitted with a thin coating I8
of a relatively firm and partly plastic material,
for instance g thin layer of asphalt. The entire
length of reinforeing rod is supposed to be sur-
rounded by the sald coating.

Fig. 4 shows a reinforced-concrete slab 28
which |s supported by walls (8. The principal
relnforcement 21 of the slab is mainly shaped
as & funicular curve corresponding to the load,
and is firmly anchored by means of hooks 23
embedded in the wall 19. Along the main part
of 1ts length, the relnforcement 21 is fitted with
a plastlc coating 22. Besides the principal rein-
forcement 21, the slab 20 is fitted with a slender
reinforcement 25 the main function of which is
to equalize any Irregularities in the loading, The
sald reinforcement 25 1s not fitted with any coat-
ing, as, owing to its slenderness and the presence
of the heavy reinforcement 21 coated with plas-
tie material, the same will not cause any trouble.
Ag shown at one end of the slab 20, the concrete
mass of the same may he separated from the
material of the wall by means of a joint 24 filled
with plastic material.

While the examples described mainly indicats
coatings on the individual reinforcing rods dis-
posed at some distance from each other, there
is nothing, according to the invention, to prevent
the coatings from forming a mainly coherent
layer for Instance in the case of reinforcements
with expanded metal or the like.

Obviously, the process according to the inven-
tion may be used for other structures than solid
concrete structures, for instance fer floers of
hollow blocks, and generally for all structures
in which iron, in a corresponding manner &s in
reinforced concrete, co-operates with & material
that 1s able to resist pressure, such as brickwork

or the llke,
WALDEMAR OELSNER.



