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It is well known that the characteristics of re-
enforced concrete constructlans are considerably
improved by artificially submitting the reenforce-
ments to prellminary tensile stresses sufficlently
high in order that the concrete 1s subjected to
permanent compressive strains (see my U, B,
Patent No, 2,080,074). The tension may be Im-
parted to the reenforcements either hefore the
setting of the concrete, or after its setting and
hardening, on condition that, in the latter case,
provision be made for suitable means to suppress
the adheslon of the steel to the concrete, in order
to allow the elongation of this steel embedded in
the set and hardened concrete.

Such reenforcements are frequently constituted
by means of steel wire cables having a high elastic
limit. In egeneral, the devices used for tensioning
and anchoring comprise projections exterior to
the concrete to be combpressed, and do not allow
the compressive stresses to be Increased beyond a
certain maximum which is very Inferior to the
reslstance of the concrete to be compressed.

My inventlon has for object a process and a
device for tensioning and anchoring cables, the
sald device being incorporated to the concrete to
be compresseq without requiring any projection
or additton to the concrete for the purpose of
concealing the anchorings. This device allows
moreover the increasing of the preliminary
stresses to the ylelding point of the concrete.

This process I8 applicable in particular to pre-
stressed concrete constructlons in the case where
the tension is imparted to the reenforcements
after the setting of the concrete, although It can
also be utilized in constructions other than con-
crete or in concrete constructions when the re-
enforcements are tensioned before the setting of
the concrete.

In what follows, only the application of the
process to concrete will be considered for the
sake of simplcity, it being understood that the
other applicatlon also fall within the scope of my
invention,

According to one practical application of this
process, an anchoring organ which can be em-
bedded In the concrete to be compressed and
which presents a funnel-shaped orifice, the ttle
base of which faces the length of cable to be
tenstoned is utilized in combination with a set of
wedges placed between the wires of the cable
which wires are pressed down against the wall of
the sald orifice, so that after the tensloning of the
wires by means of a jJack or other organ, the
pressing of the wedges between the wires and
Anally the releasing of the tension exerted by the
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jack, the tension of the wires I3 maintained by
the wedging, in the female cone, of the male cone
composed of the wires and the wedges pressed one
agalnst the other.

The anchoring crgan comprises then essentially
a funnel-shaped cavity, the Inner surface of
which is capable of withstanding the stresses of
expansion Imparted to it by the wedging of the
male cone, and means for transferring to the
concrete to be compressed that component of
these stresses which is parallel to the cable.

It may he made up, for example, of an organ of
cast steel, embedded in the concrete, comprising,
in the first place, a funnel-shaped cavity the in-
side of which 1s machined to obtain the desired
shape and, In the second place, one or more sur-
faces bearing on the concrete, of sufficient area to
subject the concrete to sustainable stresses.

But the same results may be obtained more
economically by having recourse to means proper
to reenforced concrete. The truncated cone may
be hollowed out in the concrete itself and the wall
of this cavity rendered capable of resisting the
stresses of expansion by embedding in the con-
crete a flrst reenforcement which may consist in
a truncated tube or in a c¢oil formed by helicold
turns of steel wire, having preferably a high
elastlc limit, or in a combination of both means.
The transmission of the strains from this first
reenforcement or coil to the concrete to be com-
pressed may be ensured by a second transverse
reenforcement of the concrete In which it Is em-
bedded. This second reenforcement conslsts
either of a coll of steel wire hellcally wound and
located at a certain distance from the first one, or
of rectangular reenforcements, perpendicular to
the axis of the cone.

In order to ensure a better achelevment of the
truncated aperture or cavity, it 15 possible to
pouring In advance concrete slabs, each provided
with a cavity and with the reenforcing coil or
eoils. Thege slabs may contain more anchoring
cavities.

This or these anchoring organs are embedded
In the concrete of the construction which con-
crete can, {n the proximity of the anchoring or-
gans, be additionally reenforced by rectangular
reenforcements or subjected to preliminary
stresses perpendicularly to the anchoring to be
obtalned.

The appended drawing, purely illustrates and
not incluslve of all cases, represents varlous em-
bodiments of my Invention.

Pigure 1 {8 an axial sectional view of a con-
crete anchoring slab constructed in conformity
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with my invention. This figure showing also a
sectional view of a part of an hydraulic jack uti-
lized In tensioning a cable.

PFigures 2 to 4 are transverse sectlonal views
along axes IT-—II, IIT—III and IV—IV of fig. 1.

Figure 5 represents a plan view of the device
utilized for the fixation of the wires to the jack.

Figure 6 shows a sectional view of another em-
bodiment of an anchoring block.

Flgure 7 shows diagrammeticadly in longitu~-
dinal sectioft-the exfretyity of & pre«strassed con-
crete beam, provided with anchoring blocks con-
structed In accordance with my invention.

Pigure 8 represents a sectional viaw of & pre-
stressed concrete beam provided with thege an-
choring blocks.

In the example {llustrated by the drawing, the
application of the anchoring dévide to the ten-
sioning of the reenforcements of & concrete comi-
struction has been presumed to occur after the
setting and hardening of the concrete. Each
reenforcement, composed of a cable, Is set in a
sheath | which 1g set In place i1 the molds be-
fore the pouring of the concrete and serves tb
insulate the said reenforcement from the c¢on-
crete In order to allow the elongatton of the re-
enforcement.

This sheath may consist of & tube of steel or
of other material, thin sheet steel roiled into a
cylindrical shape, and clasped by bending back
the edges. It may even consist rmerely of a plain
coating of a greasy substance or of o plastic cne
of low melting point, basically composed of bitu-
meh, pitch or rubber which is appied to the wires.
This coating can be protected by swathing with
paper or other fibres impregnated with substances
of the same nature.

Each extremity of a reenforcenrent or only one
of the extremitles, if the other be securely fas-
tened to the concrete by any well known artchor-
Ing system, Is Inserted In the anchoring slab or
block, which is going to be describred with respect
to figures 1 to 5,

This slab or block comprises, {n e high-resist-
ance concrete mass 2, an aperture or cavity the
contour of which 1Is generated by a complete rev-
olution of the streight line a--b about the axis
r—zr, which forms with line e—b an angle hav-
ing a tangent of approximately 1/5, the said
straight line being joined to the generant of tube
1 parallel to axis z—zx by a cutve b—-c.

About the wall of the orifice so formed, 2 steel
reenforcemnent 3 Is embedded in the conerete 2.
Thts reenforcement may be composcd of helicoid
turns of a steel wire having a high elastic it
30 that the coll thus formed can resist the strains
to which the wall of the cavity I3 subjeeted In
operation, In the example described, the slab or
block has the form of a solid of revolutfon coms
posed of 4 head 2a and of a prolongatisn 2b Fave
ing the shape of a truncated cone which 15 joined
to the extremlity of shedath | by a junction fe of
tissue or of paper impregnated with a plastie
gubstance, sucll 48 tape. About the hesd 2, the
eonerete 1s reenforced by a secoHd coll & which
may be of soft steel.

The concrete 3 of the constrizetion or of the
plece to be built is poured about tube | and about
the block taking care to allow provision for & hole

6 through which 1t will be possible to avcede to -

the extremity of the cable (passing through head
2y from the exterlor of the constructiom The
wires 7 composing this cable are spread out and
pressed against the intier wall g—b of the trun-
gated cone and Between these wives steel wedges
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8 are set. The sldes of these wedges are pro-
vided with cylindrical grooves 8a corresponding
to the shape of the wires, so that these wedges,
Inserted between the wires are maintalned by
the latter and form together with them a sort
of male cone which comes to bear agalnst the
inner wall a—»b of the female cone.

For the operation of tensloning, in the case
under consideration, an hydraulic jack is utilized,
the piston 8 of which cam bear against head 2.
THis piston 18 provided with slots 10 equal in
number to that of the wires of the cable and used
for the passage of the wires, whereas the cylinder
H compriess devives for the fastening of these
wires. These devites consist in trapezoidal slots
12 provided on a rim 13 of the cylinder |1 and of
wedties 4 which sre ingerted in these slots be-
tweeri two wires of the cable; the number of slots
18 consequently equal to half the number of wires,
which condition requires, in this embodiment, the
use of cables having an even number of wires.

I the interior of piston 9, a second piston
i5 mey displace itself and come to Bear on the
extremity of wedges 8 by means of a smell plate
I8 provided with slots for the passage of the
wires. Piston 9 is provided with & hollow 1T the
dizmeter of which corresponds to that of the
small plate.

The organs being disposed as shown on fiz. 1
and pressure being admitted in ¢ylinder [, this
c¢ylinder draws away from plston 9 and tensions
wires 7. The wedges fpllow the movement of the
wires at the start until they run against plate (6,
ithey then leave between themselves sufficient
clearance to allow the wires, pulled by cylinder 11,
to slide freely.

I zone b—c of the anchoring head, the wires
press against the conerete of this head and to
limit thetr friction, this zone 15 lined by & casing
18 of tinplate for example,

When the tenston stress, which car be deter-
mined from the pressure in cylnder (1, attalns
the -destred value, the pressure is mgtatained in
the eylinder, and piston 1§ is put under pressure.
The latter obtalns s ¢ompression of the wedges
between the wires by expanding the male cone
and vy compressing it agdirist the Intiet wall of
the fémale cone.

The pressure in the two jackd may then be re-
leased, the wires' withdrawn from-slots 12 of the
Jikck and the latter remvoved; the anchoring is
finishred. The tenstorred cable, sublacted no
longer to amy external force, wedges the male
cotie coriposed of the wires ami of the widges'm
the female eore. 'The wites could, as 2 matter of
fast, sHp between the wedgis-only I the atigle of
friction Betweert wedges ahd wires fell below o
value g such that tang.

T thng.e
]

8

« befrig'the value of 3% the angle at the top:-of the
cone and n the number of wires. But this-angle a
is chosen titich smaller tham the anglé of friction
which' retideis slipping impossible regardless of
the condition of the strfaces of the wires and of
the wedges afid eveéil If these surfaces were
abundsntly’ greased. The pressures between
wedges and wites are, besldes, of such magnitude
that the gredse, If thete were any, would be com-
pletely driven away, e

I order that the arichorfng fay. resist it is.
therefore sufficfent tHat the wall of the famale
cone withistand the té¥sida of the cable and be
able to transndt 1t te the cotictets,
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It is at this point that the purpose of the hard
steel coll 3 appears. It must bear the stresses
which make with the axis of the cone an angle
which is the sum of the angle at the top of the
cone and of the angle of friction steel on concrete.

Under the action of the tensloned cable, there
results, finally, an equilibrium between the defor-
mations of colls 3 and 4, of the concrete 2 and that
of the underlying concrete §, an equilibrium which
allows a relatively large deformation of c¢oil 3, a
relatively much smaller deformation of coil 4 and
a triple compression stress accompanied by a
plastic deformation of the concrete 2 with the
obtention of isostatic lines such as UV, XY.

In that portion of the concrete where the head
bears on the concrete b of the constructlon, this
concrete may be profitably reenforced by rec-
tangular reenforcements.

It 1s to be noted that nothing prevents the jack
from belng set in place for operation a second
time; the wires may be tensioned again by means
of the jack, the wedges loosened, the initial ten-
sion increased (or even reduced, if a means for
preventing the wedges from jamming by them-
selves be provided). So the tensioning operations
may be effected in a progressive manner, they may
be rectified, in case of error, etc. . . .

Omnce the tensioning has been completed, hole
6 muy be stopped up by concrete, and the extremi-
ties of projecting wires embedded In concrete
which fills up a small recess provided for in the
mass subjected to prellminary stresses, which
process offers the advantage of an additional se-
curity by opposing the slipping of the wires
against the wedglng organs.

Figure 6 shows a cast sfeel anchoring block 2a
provided with a female cone 2b, the surface 2¢, 2d
of which block bears on the concrete and trans-
mits the strains developed by the tensioned cable.
This anchoring block 1s utilized in the same man-
ner as that described for the concrete slab.

Pigure 7 shows the extremity of a beam pro-
vided with reenforcements d set In sheathes, the
reenforcements being tensioned and anchored as
has just been described. The anchoring heads e
are located at the extremities of the reenforce-
ments in the housings provided for, prior to the
pouring of the concrete.

The block may have also & square or rectangu-
lar cross-section and comprise anchoring devices
for several eables. In this case, coils 4 may be
replaced by rectangular reenforcements perpen-
dicular to the cable.

In the case where the cables are embedded in
& plastic substance of low melting point, this sub-
stance may be softened at the time of the ten-
sloning by means, for example, of an electric cur-
rent sent throughout the reenforcements.

It can be seen, in the process described, that
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the jack which tensions the wires uses, as ful-
crum, the concrete which constitutes the flnal
anchoring, so that the temporary tension (dur-
ing the tensloning operation) and the final ten-
sion are both directed along the same axis and
act on the same substance, which conditions al-
low the compressing of the entire surface of the
concrete to a maximum stress conslstent with its
resistance.

The Invention is not limited to the case where
the tensioning is effected after hardening of the
concrete.

The concrete in which the tensioned reenforce-
ments are embedded may be poured only after
the tensioning of these reenforcements, on con-
dition that fulecrums for the anchoring blocks be
avallable while the tensioning is in process; these
fulcrums can be chosen on the molds or on a
portion of the concrete of the construction in
which the reenforcements are not embedded,
which concrete is poured in advance and has al-
ready hardened prior to the tensloning.

For example, in the case of a beam having a
cross-section as represented on figure 8, it is
possible, after setting in place reenforcements d
and the anchoring blocks, to pour first the con-
crete represented by the hatchings in which con-
crete the reenforcements are embedded only at
the extremities of the beam. When this con-
crete has hardened, those reenforcements, the
anchoring blocks e of which utllize the said con-
crete, as fulerum, may then be tensioned, Once
the tension and anchoring operations are com-
pleted, the rest of the concrete (see the dotted
lines in fig. 8) may be poured about the ten-
gioned reenforcements d.

The device for tensioning and anchoring con-
structed according to my invention also offers a
practical means of obtaining, by tensioned re-
enforcements, a uniting into a single structure
of distinct concrete pieces laid out end to end
for example. The tensioning of the reenforece-
ments which will be placed for example In the
holes provided in these pieces, will result in their
compression one against the other,

It is obvious that the embodiments which have
just been described constitute only examples and
that these can be departed from without affecting
the scope of the Invention. The invention i5 ap-
plicable not only to the case where the elements
of the cable to be tensioned consist in simple
wires, but also to the case where these elements
consist of strands or of groups of wires. In the
claims hereunder, the word “wire” must be un-
derstood as designing nhot only a single wire prop-
erly speaking, but also a group of wires or a
strand.
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