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(57) Abrége/Abstract:

An anchorage apparatus (10) for a multi-strand anchorage system including an anchor plate (12) having a front side (22) and a
back side (20), a plurality of tendon-recelving passageways (14, 16) formed in the anchor plate (12), and a hole (18) formed In
the anchor plate (12) and extending so as to open on the front side (22) and back side (20) of the anchor plate (12). Each of the
tendon-recelving passageways (14, 16) opens on the front side (22) and opens on the back side (20) of the anchor plate (12).
Each of the tendon-recelving passageways (14, 16) tapers so as to have a narrow diameter adjacent the back side (20) of the
anchor plate (12) and a wide diameter adjacent the front side (22) of the anchor plate (12). The hole (18) Is an unmachined cast

hole.
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(87) Abstract

An anchorage apparatus (10) for a multi-strand
anchorage system including an anchor plate (12)
having a front side (22) and a back side (20), a piurality
of tendon-receiving passageways (14, 16) formed in
the anchor plate (12), and a hole (18) formed in the
anchor plate (12) and extending so as to open on the
front side (22) and back side (20) of the anchor plate
(12). Each of the tendon-receiving passageways (14,
16) opens on the front side (22) and opens on the back
side (20) of the anchor plate (12). Each of the tendon-
receiving passageways (14, 16) tapers so as to have
a narrow diameter adjacent the back side (20) of the
anchor plate (12) and a wide diameter adjacent the
front side (22) of the anchor plate (12). The hole (18)
is an unmachined cast hole.

(84) Title: METHOD AND APPARATUS FOR INSTALLING A MULTI-STRAND ANCHORAGE SYSTEM I
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METHOD AND APPARATUS FOR INSTALLING A
MULTI-STRAND ANCHORAGE SYSTEM

TECHNICAL FIBELD

The present invention relates to methods and apparatus
for installing multi-strand post-tension systems. More
particularly, the present invention relates to anchorages as
used in such multi-strand systems. Furthermore, the present
invention relates to methods for transmitting grout into the
interior of anchors and ducts used in such multi-strand

post-tension systems.

BACKGROUND ART
Multi-strand post-tensioning syvstems are used in a wide

variety of applications. Conventionally, such svstems are

used for all types of slabs in buildings, bridge decks, and

similar applications. Typically, a plurality of strands are
placed so as to extend through ducts. The ends of the
strands which extend outwardly of the ducts are placed into
anchorages. The strands are stressed and locked-off
individually. The post-tensioning of such systems enables

slab deflections and cracks under severe service conditions
to be Lkept under control. This permits larger spans and
thicker slabs to be used. The reduced materials and labor
results in lower costs and faster construction.
Additionally,  there c¢an be indirect savings on foundations,

columns, walls and vertical surfaces.

In norma.l use in such existing multi-strand
post-tensioning systems, the ends of the strand will extend
through separate holes formed in an anchorage body.

Tvypically, a plastic trumpet will interconnect the anchorage
body to the flat tendon-containing duct. The strands will
extend through tapered holes formed in the anchorage body.
Normally, the strands will be angularly offset from one
another as they extend through the anchorage body.

After installation, wedges are placed around the exterior
of each of the outwardlyv-extending strands. A jack is used

so as to stress the strands. The wedges will remain in




CA 02247302 1998-08-25
WO 97/31167 PCT/US97/02475

-2 .

contact with the sﬁrands during the stressing operation.
After the jack has sufficiently stressed the strands, the
pressure in the jack is released so that the wedges
automatically seat in the conical holes of the anchor head.
After the strands are wedged into the holes of the
anchor, it is then necessary to grout the interior of the

anchor and the interior of the duct. In order to facilitate
the grouting of such duct, a grout hole is machined into the
body of the anchor. Under existing systems, a hole is

drilled and tapped through the body of the anchor so as to
communicate with the interior of the duct. After the hole is
machined and tapped, a special fitting is installed so as to
comnect a grout tube with this hole. The grout tube is then
free to pass grout into the interior of the duct so that
grout can be used to fill the interior of the duct and to
solidify on the interior of the duct. Normally, the drilled
and tapped hole in the anchorage body extends transverse to
the tendon-receiving passageways so as to open on a top
surface of the anchorage body. After the grout is pumped
into the interior through this machined hole, the grout tube
must Dbe removed £from the £fitting and the hole should be
sealed.

Unfortunately, the forming of such a grout hole makes the
anchor very expensive. Under conventional circumstances, the
anchor is made of a cagt metal. The machining and forming of
the grout hole on such anchorages is a time consuming and
expensive operation. Often, the machining operations
required so as to form the grout hole can double or triple
the cost of the anchor body itself. As such, a need has
developed in which to provide a grout hole on such
multi-strand post-tensioning systems which is less expensgive
and easier to use.

It is object of the present invention to provide an
anchor for a multi-strand post-tensioning system which is
easy to use and relatively inexpensive.

It is another object of the present invention to provide

an anchor for a multi-strand post-tensioning system which
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eliminates machining qperations.

It is a further object of the present invention to
provide an anchor for a multi-strand post-tensioning system
which eliminates the use of complex fitting and attachment
mechanisms between the grout tube and the anchor.

It 4is still a further object of the present invention to
provide a method for the grouting of such multi-strand
post-tensioning systems which simplifies procedures, reduces
cogts, and eliminates unnecessary egquipment.

It 4is another object of the present invention to provide
an anchor/pocketformer arrangement which can be secured to a
form board without nails or other cumbersome attachment
devices.

These and other objects and advantages of the present
invention will become apparent from a reading of the attached

specification and appended claims.

SUMMARY OF THE INVENT.ION

The present invention is an apparatus for a multi-strand
anchorage system which comprises an anchor plate having a
front s8ide and a back side, a plurality of tendon-receiving
passageways formed in the anchor plate, and a hole formed in
the anchor plate and extending so as to open on a front side
and on a back side of the anchor plate. Each of the
tendon-receiving passageways opens on the front 'side and
opens on the back side of the anchor plate.

In the present invention, each of the tendon-receiving
passageways tapers so as to have narrow diameter adjacent the

back side of the anchor plate and a wide diameter adjacent to

the front side of the anchor plate. The hole is an
unmachined hole. In particular, this hole is formed by the
cagting of the anchor plate. The hole, in particular, is a
linear hole. The hole has a constant diameter along the

length o©of the hole. The tendon-receiving passageway and the
hole extend through the width of the anchor plate and extend
transverse to the 1length of the anchor plate. In the
preferred embodiment of the present invention, the hole is

positioned between adjacent  passageways of the plurality of
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tendon-receiving passageways.

The present invention is also a method for the grouting
of a mnmulti-strand post-tensioning system which includes the
steps of: (1) forming an anchor plate having a plurality of
tendon- receiving pPassageways extending from a front side to
a back side of the anchor plate and a grout-receiving hole
extending through the anchor from the front side to the back
side of the anchor plate; (2) extending tendons through the
tendon-receiving passageways of the anchor plate:; (3)
attaching a tendon- containing duct to the back side of the
anchor plate;

(4) stressing the tendons on the front side of the anchor
plate; and (5) injecting grout through the hole into the
tendon-containing duct.

In the method of the present invention, the step of
forming the anchor plate includes casting the anchor plate so
ag to form the tendon-receiving passageways and the hole.
The hole is cast so as to open on the front side and open on
the back s8ide of the anchor plate and to extend in a linear
fashion through the width of the anchor plate. The hole is
cast 8o as to be positioned between adjacent tendon-receiving
passageways.

In the method of the present invention, the step of
injecting grout includes the steps of affixing a grouting cap
to the front side of the anchor plate, and passing grout
through the cap and into the hole of the anchor plate. The
grouting cap is formed so as to fit onto =a surface of the
anchor plate. The grouting cap has a tube which extends into
the hole of the anchor plate.

In the method of the present invention, the grout is
solidified on an interior of the tendon-receiving duct.
Grout is injected through the hole so0o asg to generally £ill an
interior area of the duct. The method further includes the
steps of placing wedges into the tendon-receiving passageways
on an exterior of the tendon within each of the passagewavs,
releasing the tendons from the stressed condition, and
cutting an excess portion of each of the tendons extending
outwardly of the front side of the anchor plate.
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BRIEF DESCRIPTION OF wHE DRAWINGS
FIGURE 1 is a cross-sectional view of the multi-strand
anchor plate in accordance with the preferred embodiment of

the present invention.

FIGURE 2 1is a top view of the multi-strand anchor plate
in accordance with the present invention.

FIGURE 3 18 a cross-sectional side view of the
installation technique of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
Referring to FIGURE 1, there is shown at 10 the apparatus

of the present invention for the multi-strand anchorage
system. The apparatus 10 includes an anchor plate 12 having

a plurality of tendon-receiving passageways 14 and 16 and a
grout-passing hole 18.

The anchor 12 of the present invention has a back side 20
and a front side 22. The back side 20 has a generally flat

configuration. Holes 24 and 26 are provided on the anchor 12

_ . —_ o — -l_ ® - L L » ® " 5
so as to facilitate the ability to nail, oxr octherwise attach,

the anchor 12 to a vertical surface. Each of the

tendon-receiving passageways 14 and 16 open on the back side
20 of the anchor 12. Additionally, the grout-passing hole 18
opens on the back side 20 of the anchor 12.

The front side 22 of the anchor 12 is formed opposite the
back side 20. Gussets 28 and 30 extend from the ends of the
anchor upwardly toward the top surface 22. It can be seen
that the tendon-receiving passageways 14 and 16, along with
the hole 18, open on the front side 22 of the anchor plate
12.

The anchor plate 12 is £formed by casting. During the
casting operations, the tendon-receiving passageways 14 and
16 are formed. Additionally, and importantly, in the present
invention, the grout-passing hole 18 is formed by the casting
operation. After the anchor 12 is cast, it i1s ready for
use. It is possible that plastic encapsulations can be
affixed or formed around the exterior surface of the anchor
plate 12, 1i1f necessary. The present invention provides an

enormous cost savings by the forming of the tendon-receiving
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passageways 14 and 16, and by the forming of the
grout-passing hole 13, through the process of casting. It is
not necessary to machine special holes for the passing of
grout 1into the interior of the tendon-containing duct. Grout
can be effectively pumped into the tendon-receiving duct
through the grout-passing duct 18.

As can be seen in FIGURE 1, each of the tendon-receiving

passageways 14 and 16 tapers so as to narrow from the front
surface 22 toward the back surface 20 of anchor plate 12. In

other words, the tendon-receiving passageways 14 and 16 have
@ narrow diameter adjacent to the back side 20 of the anchor
plate 12 and have a wide diameter adjacent the front side 22
cf the anchor plate 12. This tapered configuration is used
in such multi-strand systems since it is important to be able
to affix wedges for the securing of the tendon within guch
passageways l1l4 and 16.

The grout-passing hole 18 opens, at one end, on the front
side 22 and the at the other end to the back side 20 of the
anchor plate 12. The hole 18 4is a linear hole having a
constant diameter therethrough. The hole 18 is positioned
between the tendon-receiving passageways 14 and 16. The
positioning of the hole 18 between the tendon-receiving holes
14 and 16 facilitates the ability to pump grout into the
interior area of the tendon-containing duct (to be described
hereinafter).

It i3 important to note that various other embodiments of
the present invention are possible. In particular, it is not

a critical requirement that the hole 18 be positioned between

adjacent pairs of the tendon-receiving passageways 14 and

16. It 41is possible that the hole 18 can be formed to one
sgide or the other of the tendon-receiving passageways.
Additionally, FIGURES 1 and 2 illustrate anchorages for the
receiving of two-tendon multi-strand systems. However, the

anchorage of the present invention is equally applicable to
multiple-strand systems which employ a greater number of
tendons. The configuration of the anchor 12 is the
configuration of one type of anchor that is possible within
the concept of the present invention. Variocus other forms of
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anchors are possible within the scope o©f the present
invention.

FIGURE 2 4is8 a frontal wiew of the apparatus 10 of the

present invention. In particular, in FIGURE 2, it can be
seen that the anchor plate 12 has a generally rectangular
configuration. Holes 24 and 26 are positioned in opposite

ends of the anchor plate 1l2. The gussets 28 and 30 extend
upwardly toward the front surface 22 from the end of the
anchor plate 12. The gussets 28 and 30 serve as structural
supporte for the integrity of the anchor plate 12. The
tendon-receiving passageways 14 and 16 are shown as opening
on the front surface 22. Similarly, the grout-passing hole
18 iz shown as opening on the front surface 22.

FIGURE 3 illustrates the method of the present

invention. Initially, in the method o¢f the present
invention, the anchor plate 12 is formed by the casting of
the anchor plate 12, along with the tendon-receiving

passageways 14 and 16 and the grout-passing hole 18. The
anchor plate 12 should be cast of a steel material. It can
be seen that the duct 50 is affixed to the back side 20 of

the anchor plate 12. The duct 50 contains two or more
tendons therein. In the embodiment shown in FIGURE 2, two
tendons are received within the duct 50. The end of the duct

50 can be secured to the anchor plate 12 in a conventional
manner. Typically, as used in conventional systems, the duct

50 will be affixed to a plastic trumpet extending from an
encapsulation around the anchor plate 12. It can be seen in

FIGURE 3 that the tendons 52 and 54 extend through the
tendon-receiving passageways 14 and 16 and terminate on the
front side 22 of the anchor plate 12. It can also be seen
that the grout-passing duct 18 opens on the back side 20 of
the anchor plate 12 so as to communicate with the interior of
the duct 50.

ITn the method of the present invention, the tendons are
stregssed in a conventional fashion. Wedges 56 and 58 are
placed over the tendons 52 and 54 80 as to secure the
position of the tendons 52 and 54 within each of the

tendon-receiving passageways 14 and 16, respectively. After
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the tendons have been stressed and released, the wedges 56

and 58 will seat themselves within the passageways 14 and

l6. The ends of the tendons 52 and 54 can then bhe cut at a
position adjacent to the front surface 22 of anchor plate
12. This process is very similar to the process employed in

conventional:multi-strand.post-tensioning systems.

The important difference of the present invention is the
manner in which grout is introduced into the interior of the
duct 50. In the method of the present invention, a grout cap
60 will be affixed onto a surface of the anchor plate 12.
The grout cap 60 can be formed of a plastic material which
can be secured to the outer edges of the anchor plate 12.
The grout cap 60 can be secured by wiring, snap-fitting, or
other means for attachment.

The grout cap 60 is formed so as to have a grout-passing
tube 62 which extends into the hole 18. The tube 62 has an
interior passageway 64 for the passing of grout
therethrough. A fitting 66 is formed on an outer surface of
the grout cap 60 8o as to connect to a grout tube 68. By
fitting the tube 62 into the hole 18, the grout can be passed
through the hole 18 and into the interior of the duct 50 by
pumping grout through the grout tube 68. Grout will be
pumped through the tube 68 and into the interior of the duct
>0 until voids in the duct 50 are filled with grout.

After the duct 50 is appropriately filled with grout, the
grout tube 68 can be removed from the fitting 66. Since the
grout cap 60 is made of an inexpensive plastic material, the
grout cap 60 can be retained in position over the ends of the
tendons 52 and 54. As a result, it will not be necesgsary to
affix any other type of cap over the front surface 22 of the
anchor plate 12.

In the present invention, the formation of the
grout-passing hole 18 during the casting of the anchor 12
eliminates the need to machine transverse holes on the anchor
plate. By the special method of the present invention, the
hole 18 can be used instead of such machined holes. As a
result, the anchor plate 12 can be manufactured in an
inexpensive manner. It 1is not necessary to drill and tap
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holes into the anchor plate so as to allow grout tubes and
special fittings to. be connected for the purpose of f£illing
the duct b50. In the method of the present invention, the
present invention provides a cap that can be secured to the
outer surface of the anchor plate 12 for the purpose of
sealing the ends of the tendons and for closing the interior
of the duct. The present invention offers significant cost
savings and allows the installation of multi-strand
post-tensioning systems in a convenient and simpler manner
than conventional systems.

The foregoing disclosure and description of the invention
is illustrative and explanatory thereof. Various changes in
the details of the illustrated construction, or in the steps
of the described method, may be made within the scope of the
appended c¢laims without departing from the true spirit of the
invention. The present invention should only be limited by
the following claims and their legal equivalents.
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CLAIMS
I CLAIM:
1. An apparatus for a multi-strand anchorage system
comprising:

an anchor plate having a front side and a back side;

a plurality of tendon-receiving passageways formed
in said anchor plate, each of said tendon-receiving
passageways opening on said front side and opening on said
back side; and

a grout-passing hole formed in said anchor plate and

extending so0 as to open on said front side and said back side

of said anchor plate.

2. The apparatus of Claim 1, each of said

tendon-receiving passageways tapering so as to have a narrow

diameter adjacent said back side.

3. The apparatus of Claim 2, each of said

tendon-receiving passageways having a wide diameter adjacent
said front side.

4. The apparatus of Claim 1, said hole being an
unmachined hole.

5. The apparatus of Claim 4, said anchor plate being a
casting, =said hole being a cast hole.

6. The apparatus o¢f Claim 1, said hole being a linear

hole having an end opening on said front side of said anchor
plate.

7. The apparatus of Claim 1, said hole having a constant

diameter along a length of said hole.
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8. The apparatus of Claim 1, said tendon-receiving
passageways and said hole extending through a width of said

anchor plate and transverse to a length of said anchor plate.

9. The apparatus of Claim 8, said hole pogitioned

between adjacent passageways of said plurality of

tendon-receiving passageways.

10. A method of grouting'a.multi-strand.post-tensioning

system comprising the steps of:
forming an anchor plate having a plurality of

tendon-receiving passageways extending from a front side to a
back s8ide of said anchor plate and a grout-passing hole
extending through said anchor plate from said front side to

said back side;
extending tendons through said tendon-receiving

passageways;
attaching a tendon-containing duct to said back side

of said anchor plate;
stressing said tendons on said front side of said

anchor plate; and
injecting grout through said hole into said

tendon-containing duct.

11. The method of Claim 10, said step of forming

comprising the step of:
casting said anchor plate 80 as to form said

tendon-receiving passageways and said grout-passing hole,
each of said tendon-receiving passageways tapering so as to
have a wide diameter at said front side and a narrow diameter

at said back side.

12. The method of Claim 10, said step of forming further

comprising the step of:
casting said anchor plate so as to form said hole

therein.
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13. The method of Claim 12, said step of forming further
comprising the step of:
cagsting said anchor plate such that said hole is

positioned between adjacent tendon-receiving passagewavs.

14. The method of Claim 10, said step of injecting
further comprising the steps of:
affixed a grouting cap to said front side of said
anchor plate; and
passing grout through said cap and intec said hole of

sald anchor plate.

15. The method of Claim 14, said step of affixing
comprising the step of:

forming a grouting cap so as to fit onto a surface

of said anchor plate, said grouting cap having a

grout-passing tube extending into said hole.

16. The method of Claim 10, said step of injecting
comprising the step of:
injecting grout through said hole so as to generally

fill an interior area of said duct.

17. The method of Claim 10, said grout-receiving hole

being an unmachined cast hole.

18. The method of Claim 10, further comprising the steps

of:
placing wedges into said tendon-receiving
passageways on an exterior surface of each of said tendons
within each of said passageways following said step of

stressing;
releasing said tendons from the stressed conditions

such that said wedges retain said tendons in said

passageways; and
cutting an excess portion of each of said tendons

extending outwardly of said front side of said anchor plate.

SUBSTITUTE SHEET (RULE 26)
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