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@ Improvements in or relating to the casting of prestressed concrete beams.

@ A casting pallet (1) for casting prestressed concrete slabs
or beams, includes prestressing strand anchors (5) spaced
one from each pallet end by pivots (6), located at or adjusting
the axial centroid of the pallet and below the locations at
which the strands are attached to the anchors. The forces
exerted by the strands upon the anchors are balanced by tie
bars {11}, extending between and attached to the anchors.
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mprovements in or relating to the casting of prestressed
concrete beams.

This invention relaies to the casting of prestressea
concrete_beams. |

éenerally{ prestres§ed concrete beams are manufacztured
by casting concrete on to a casting pallet about'tensiéned
prestressing strandS.which‘run lengthwise of énd are_épaced
a pre-determined distance above the pallet surface. Hitherto,
the enés of the prestressing straﬁds have been connected to
ground anchors set a significant depth into the ground in
order to withstand the required tension in-the strands. In
those locations where a considerable anchorage depth is
required, the civil engineeriﬁg costs'involveﬂ are signifi-
cant and, particularly for installations required on site
for a limited period, can be exorbitant. Once sited, only
limited pallet parts can be salﬁagea and re-used at different.
locations. Furthermore, conventional casting pallets are
constructed in one length running the entire length of the
concrete bed to be cast. Consequently, their use is
reg;gicted to the production of a single or_ limited number
of siab lengths.

The present invention sets out to provide casting
apparatus which avoids the need for ground anchorage for
the prestressed wires, has increased pallet length flexi-
bility and enables the entire, or a significant proportion,
of the casting apparatus to be dismantled and transported
for re-erection at a different location.

" The present.invention provides ih one aspect apparatus

for casting prestressed concrete slabs or beams, which

apparatus comprises 2n elongate casting pallet in which the
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prestressing strands are anchored between anchoxs one spaced

from each pallet end by'means of one or more pivots located

at or adjacent the axial centroid of the pallet and below the
points of attachment of tﬂé strands to the anchors, the
forces exerted by the prestressed strands upon the anchors
being balanced by balancing forces applied to the anchors-

at locations below said pivots. |

The balancing forces may bg'applied by tie bars,
rods or strands extending between and attached to the two
anchors. Alternatively, the balancing fofces may be applied
separately to each anchor by, for example, jacks bearing on
the anchor faces rémote from the casting pallet. )

The ancho;s preferably consist of metal plates and the
pivots mé& extend across the full width of the casting
pallet. Alternatively; the pivots may extend over oély a
portion of the pallet width; twé or more in—liné pivots may-
be located at each pallet end.

The pivots may comprise steel bars of circular or other
cross—section which seat in complimentary recesses set in
the anchors and in the pallet ends.

The casting pallet may be supporte@ above ground level
by pillars spaced along the length of the pallet.

Preferably, means are provided for controllably
reducing the balancing forces applied to anchors to effect
controlled detensioﬁing of the prestressing strands following
hardening or curing of the cast slab or beam. )

The casting pallet may comprise a plurality of endwise-

abutting separable lenéths. The pallet, or each separable
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pallet lenéth, may be provided on its underside with one or
more.iengthwise extending channels for connection to a source
of h%at exchange medium. Preferably, the or each channel
exfe%ds over substantially the entire pallet length. The
heat exchange medium may be water.

) In one constructicn, the pallet comprises a plurality
of generally parallel ducts secured to the undersurface of a
metal plate upon which the concrete bed is to be cast; the
ducts may be evenly spaced across the width of the pallet and
spaced from one andthe: by means of fille£ strips.

By this construction, heat generated during hydration
of the concrete cast onto ‘the eloﬁgate pallet may be emp1;yed
to heat the heat exchange medium flowing through the ducts
located beneath and in contact with the pallet surface on
which the concrete bed is cast.

In another aspect, the invention provides apparatus
for casting prestressed concrete beams which comprises
anchors cszaced one from each end ~f an elongate casting
pallet by one or more pivots located at or adjacent the axial
centroid of the péllet and interconnected firstly ﬁy pre-
stfessing strands positioned above said pivots and tensioned

to impose a pre-determined axial compressive loading upon

the pallet, and secondly by a series of tie bars, rods or

strands positioned below said pivots and so tensioned that the

forces exerted upon the anchors by the prestressing strands
are substantially balanced by the forces exerted upon said
anchors by the tie bars, rods or strands.

In a further aspect, the invention provides a method
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of casting prestressed concrete slabs or beams in which
concrete is cast on to a casting pallet about tensioned
prestressing strénds running lengthwise of and spaced a pre-
determined distance above‘the pallet surface, the method
comprising the steps of tensioning the prestressing strands
between anchors sited one at each. end of the pallet and
spaced from the pallet ends by pivots positioned at or
adjacent the axial centroid of the pallet, and applying
balancing forces to the anchors at locations below said
pivots to balance the forces applied to the anchors by the
tensioned prestressing wires.

Thé’prestressing strands may be detensioned followihg
hardening of the cast slab or beam by reducing the balancing
forces applied-to the anchors.

The invention will now be described by way of éxample
with reference to the accompanying diagrammatic drawihgs
in which:

Figure 1 is a section taken through casting apparatus
in accordance with the invention; and -

Figure 2 is a plan through a length of one construction
of a casting pallet in accordance with the invention.

The casting apparatus illustrated in Figure 1 com-
péises an elongate casting pallet 1, constructed from a
series of abutted sections supported on blocks 2 carried.by
spaéed pillars 3, sited orn a hard core base 4. The abutting
sections may be connected by any cohventionai means. The
casting pallet and support blocks may be constructed from

steel and the pillars may comprise concrete klocks. A steel
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anchor pléte 5 is positioned at each end of the pallet 1 and

is.5paced from the respective pallet end by a pivot 6 which

consiét; of a steel rod. The pivot rod may extend across

the entire pallet width o; part thereof. Alternatively, two

or more such pivot rods may be positioned at each pallet end.

Each pivot rod 6 seats within complémentary recesses, 7, 8

formed respectively in the anchor plate and the pallet end.

.Thé recess 8 is located so that the pivot 6 is sited at or

adjacent the axial centroid of the pallet.
* *

. A series of prestressing strands Q(ég steel wires) pass
between apd are attached to the anéﬁbr plates 5. The indi-
vidual strands fun lengthwise 6f gﬁe pallet ahd are sitedia
pre-determined distance above the paliet surface.- The
strands 9 are conventionally tensioned by one or more jacking
devices, 1l0. A series of tie bars; rods or strands, 11 also.
passes between and are connected to the anchor plates 5.
These ties 11 are positioned below the pivot bar 6 and aré
ﬁaintainqd in tension by one or mnre jacking devices 12. The
ties 11 may comprise steel bars, rods or RSJ's and may pass
through bores, 13 set in the pillars 3.. _

In assembling the apparatus described, the abutting

pallet sections 1 are mounted on the support blocks 2 with

the anchor plates 5 positioned as shown. The ties 11 are

connected as shown and the prestressing strands 9 are jointly
or separately tensio;ed.so that the forces exerted upon the
anchor plates 5 by the prestressing strands 9 are balaﬁced
by thé forces exerted on these plates by the ties 11, The

apparatus is then ready for casting of a bed of. concrete
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on the pallet and about the prestressing strands, 9.

' Since the pivots 6 are located at or adjacent the axial
centroid of the pallet, the pallet effectively acts as E
strut which is axially cohpreséively loaded by the s;rands 9
and ties 11. The pivots ensure that the load is always
axially applied. |

De-tensioning of the prestressing strands, 9 ﬁollowing
hardening of the concrete bed can readily be achieved by
slackening of the forces épplied to the ties 11, by.the
jacking devices 12, Such slackening causes the anchor plates
5 to pivot about the pivot bars 6 thereby effecting a rapid
and even reduction in the tensioniﬁg applied to the strands 9.

Turning now to the apparatus -illustrated in Figure 2,
it will be seen that the casting pallet illustrated consists
of several abutting elongated sections each comprisiﬁg a
steel top plate 15 and a plurality of lengthwise extending
ducts,.16. The ducts 16 are welded to the undersurface of
the plate 15 and are connected through pipes 17,18 to a
source of heat exchange medium. The source.may comprise a
reservoir of water. The casting pallet is supported above
a hard core base by beams 19. \ -

The pallet ends are anchored in. the manner described
above wiéh reference to Figure 1. ’

The several heat exchange ducts are spaced evenly
across the width of the pallet and are separated from one
another by means of filler strips 20. -The ducts are con-
nected to the pipes 17 through nipples 21 weided to the
underside of the pallet. 12 upper contour of each of

these nipples is cut to a rake angle.
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In use of the casting pallet, a bed of concrete is
cast on to the top plate 15 of the pallet and the heat
evolved during hydration of the cast concrete is conducted
from the concrete bed to the water flowing through the ducts
16. The heated water may subsequently be transfefred to
another casting pallet where a heat input is required.
Further, the temperature of the water can readily be
controlled as it passes from one .to another, |

The apparatus described exhibits several advantages
over conventional prestressed concrete casting apparatus,
one of which is its ability to be moved entirely 6r in
part and re-sited without.the normally high civil engineering
cqsts contingent in ground anchoring of the prestressed
strands. Further advantages follow from the ability to
de~tension the prestressed wires in the manner described
above. TFirstly the force required for de—-tensioning is
relatively small; secondly, since detensioning occurs
instantaneousiy at each end of a hardened slab or beam
and within eachrprestressing strand, uneveﬂly applied loads
normally present across-the width and along the length of a
slab are eiiminated.

-

It is to be understood that the constfuction described

. above is merely one embodiment of abparatus in accordance

with the invention. For example, the pivot 6 may be a cross-
section different from that illustrated. Thus, the circular-
section bars may be replaced by knife-edged pivots or the
pallet ends may be shaped so that they themselves provide

the pivot abutment to the anchor plates, Alternatively,

the anchor plates may be so shaped.
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The particular embodiment described with referencé to
Figure 2 exhibits several advantages over conventiohal
apparatus in addition to those mentioned above with reference
to Figure 1, these including useful recovery of the heat
evolved during hydration and the ability to maintain a
substantially uniform temperature through the bed cross-;

section to avoid distortion due to differential temperature

effects.
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CLAIMS

1.

- each pallet end by one or more pivots (6) located at or

Apparatus for casting prestreséed concrete slabs or

beams characterised by aﬁ elongate casting pallet (1)
including prestressing strand aﬁchors (5) spacea one from
"
adjacent the axiai-centroid of the pallet and below the
locations at which.the strands are to be attached to the .
anchors, and means (11) operable to apply.forces to the
anchors at locations below said pivots to balance the

forces to be exerted»upon‘the*anchors by the prestressed

strands.

Apparatus as claimed in claim 1 characterised in that

the balancing forces are applied by tie bars, rods or

strands (ii)extending between and attached to the two

anchors (5). ;

Apparatus as claimed in any one of. the preceding claims
characterised in that the anchors consist of metal plates

{5) and the pivots (6) extend across the full width of the

casting pallet.

Apparatus as claimed in any one of the preceding claims

characterised in that the pivots (6) comprise steel bars

which seat in complementary recesses (7.8) set in the anchors

and in the pallet ends.
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Apparatus as claimed in any one of tke preceding claims
characterised in that means (12) ére provided for
controllably reducing the balancing forces applied to
anchors to efféct controlled detensioning of the pre-
stressing strands following hardening or curing of the

cast slab or beam.

Apparatus as claimed in any one of the preceding claims
characterised in that the casting pallet comprised a

plurality of endwise-abutting separable lengths (15).

Apparatus as claimed in any one of the-preceding claims
characterised in that the or each separable pallet iength
(1.15)'is provided un its underside with ome or more
lengthwise extending chamnels (16) for comnection to a

source of heat exchange medium.

Apparatus for casting prestresséd concre£e beams. charac-
terised by anchors (5) spaced one from each end of aﬁ
elongate casting pallet (1) by one or more pivots (6)
located at or adjacent the axial centroid of the pallet and
interconnected firstly by prestressing strands (9)
positioned above said pivots and tensioned to impose a
predetermined axial compressive loading upon‘the pallet,
and secondly by a series of tie bars (11), rods or

strands positioned below said pivots and so tensioned

that the forces exerted upon the anchors by the prestressing
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strands are substantially balancédby the forces exerted

upon said anchors by the tie bars, rods or strands.

A method of casting prestreésed concreﬁe slabs or

beams in which concféte,ié cast on to a'castingr pallet
about tensioned prestressing strands rumning lengthwise

of and spaced a predetermined distance above the pallet
surface, the method being characterised by the steps of
tensioning the prestréssing strands between anchors sited
one at each end of the pallet and spaced from the pallet
ends by pivots positioned at or adjacent the axial centroid
of the pallet, and~applying balancing forces to the anchors
at locations below said pivots to balance'tﬂe forces applied

to the anchors by the tensioned prestressing wires.

A method as claimed in Claim 9 characterised in that the
ﬁrestressing strands are detensioned following hardening
of the cast slab or beam by reducing the balancing forces

applied to the anchors.
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