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[57] ABSTRACT 

A tendon anchorage assembly is disclosed which in 
cludes anchorage securement means formed in the 
convergently tapered bore of the tendon anchorage 
for securement of mounting means in the bore to cast 
the anchorage in place in a concrete member for pre 
stressing of the member. The anchorage securement 
means is preferably formed as a tapered thread in the 
convergently tapered anchorage bore with the mount 
ing means being formed as a tubular member having a 
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TENDON ANCHORAGE ASSEMBLY AND BORE 
MOUNTING APPARATUS THEREFOR 

BACKGROUND OF THE INVENTION 

In the construction of various types of concrete mem 
bers, particularly ?oor slabs and slab walls, it has been 
found to be highly advantageous to use a prestressed 
concrete construction. Typically, a plurality of ten 
dons,'in the form of wires, strands or cables, and ten~ 
don anchorages are placed within the concrete forms, 
and the concrete is then poured with the tendons and 
anchorages being cast-in-place. The forms are removed 
and the tendons are tensioned, giving rise to a post-ten 
sioned prestressed concrete member. It has further 
been found to be desirable in many applications to have 
the tendon anchorage located in a recess in the end of 
the concrete member, which recess is subsequently 
grouted so that the anchorage is completely contained 
within the ?nished prestressed concrete member. 
When this type of construction is used, the tendon an 
chorage must be located and positioned in ?xed, 
spaced relation to the concrete form board by means of 
apparatus which, after casting of the concrete member, 
affords access to the anchorage for post-tensioning of 
the tendon. 
Several anchorages have been previously employed 

in order to provide an anchorage construction which 
can be cast-in-place at a position interiorly of the end 
of the concrete member. One type of approach is com 
mon to and illustrated in US. Pat. Nos. 3,293,81 1 and 
3,399,434. 
Another approach has been to provide a tendon an 

chorage which is formed with screw threads or a bayo 
net-type socket in advance of, and preferably concen 
tric with, the convergently tapered, wedge-receiving 
bore of the anchorage. A mounting member is then 
screwed into the front of the anchorage and extends 
therefrom to the form board. 
While these prior systems have been found to have 

numerous advantages, certain problems have been en 
countered which could further be advantageously elim 
inated. Thus, some prior art systems are relatively time 
consuming to mount to the form board, while others 
interfere with the surface against which a tensioning 
ram or jack must sit during a tensioning of the tendon. 
Still others afford no protection to the convergently ta 
pered, wedge-receiving bore from the ingress of con 
crete thereto during casting. 
Accordingly, it is an object of the present invention 

to provide apparatus for mounting a tendon anchorage 
assembly to be cast-in-place in a concrete member 
which allows a rapid mounting of assembly to the form 
board without interfering with jacking or tensioning of 
the tendon and without interfering with convergent 
gripping of the tendon by the tendon gripping wedges. 

It is another object of the present invention to pro 
vide an apparatus for the mounting of a tendon anchor 
age assembly to a form board for casting of said an 
chorage in a concrete member which may be economi 
cally incorporated into the anchorage assembly, is du~ 
rable and able to withstand rough treatment under ?eld 
conditions, and affords protection to the wedge-receiv 
ing bore of the anchorage. ' 
Other features and advantages of the tendon anchor 

age assembly of the present invention will become ap 
parent upon consideration of the drawing and the fol 
lowing description of the preferred embodiment. 
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2 
SUMMARY OF THE INVENTION 

The tendon anchorage assembly of the present inven 
tion is comprised, brie?y, of a form board, spacing 
means formed to space the anchorage from the form 
board, tendon anchorage means having an axially con 
vergently tapered bore to provide wedge-supporting 
surfaces, anchorage securement means formed in said 
tapered bore for releasable securement of assembly 
mounting means thereto, and assembly mounting 
means passing through the form board and spacing 
means, and having an inner end formed for releasable 
securement to said anchorage securement means in 
said tapered bore and an outer end formed for releas 
able securement to the form board. The anchorage se 
curement means is preferably formed as a tapered 
thread formed in the convergently tapered bore and the 
assembly mounting means formed as a tube having a 
tapered end with threads formed to mate with the ta 
pered threads in the anchorage bore. Alternatively, a 
cylindrical recess may be cut into the convergently ta 
pered bore in the anchorage and threaded for receipt of 
a cylindrical tubular member having a threaded end for 
mounting of the assembly to the form board. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a fragmentary, side elevational view, in 
cross-section, of a tendon anchorage constructed in ac 
cordance with the present invention and secured to a 
concrete form for casting of the anchorage into a con 
crete member. 
FIG. 2 is a fragmentary, side elevational view, in 

cross-section, of the anchorage illustrated in FIG. 1 
after casting of the concrete member, removal of the 
concrete form and tensioning of the tendon. 
FIG. 3 is a fragmentary, side elevational view, in 

cross-section, of an alternative embodiment of the ten 
don anchorage assembly of the present invention. 
FIG. 4 is a fragmentary, side elevational view, in 

cross-section, of the tendon anchorage assembly of 
FIG. 3 after insertion of tendon gripping wedges. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1 and 2, the anchorage assembly 
of the present‘ invention can be seen to be comprised of 
a bearing plate 11, anchor member 12, assembly 
mounting means 13, and spacing means 14. The an 
chorage is secured to and extends from concrete form 
board 16. In order to secure the anchorage assembly of 
the present invention to form board 16, the frusto-coni 
cal bore 36 of anchorage 12 is formed with anchorage 
securement means 51, which is preferably a tapered 
thread formed in the surface of the frusto-conical 
wedge-receiving bore 36. Assembly mounting means 
13 is formed at its inner end 18 with inner securement 
means, in this case tapered thread 52, formed for and in 
mating engagement with the tapered thread 51 in bore 
36. 

In order to allow the assembly to be urged into close 
abutting relationship with the form board, the outer 
end 19 of mounting means 13 is formed with outer se 
curement means, such as threads 53 for receipt of nut 
17 thereon. Form board 16 is provided with an opening 
33 therethrough and spacer 14 is provided with a simi 
lar channel or opening 32, both of which are in align 
ment with frusto-conical bore 36. Thus, mounting tube 
13 is mounted in opening 33 in the form board and ex 



3,921,353 
3 

tends from the exterior side of the form board through 
opening 33 and through channel 32 in the spacing and 
block-out element 14 to frusto-conical bore 36. In 
order to secure the assembly against the form board, 
tapered threads 52 are threaded into mating threads 51 
in the anchorage bore to secure the inner end of the 
mounting means, and nut 17 is screwed down against 
the form board until the assembly is held tightly in 
place, as shown in FIG. 1. 

It is further preferable that mounting means 13 be tu 
bular in order that tendon 22 may be positioned 
through the mounting means while the anchorage is 
being cast into the concrete member. Wrapped around 
tendon 22 is a paper covering 23 having a layer of 
grease on the inner surface thereof so that the tendon 
may be post-tensioned within covering 23 after casting 
of the concrete member. Sealing of the junction be 
tween wrapped tendon 22 and anchor plate 11 may be 
accomplished by tape 24, which will resist the flow of 
concrete into the anchorage and mounting means. 
Since the assembly mounting apparatus of the pres 

ent invention is effected by securement of the mount 
ing tube 13 to frusto-conical bore 36, anchor plate 11 
must be affixed in some manner to anchor member 12, 
such as by means of welds 21. Thus, securement of the 
mounting means to anchor member 12 similarly holds 
the bearing plate 11 in place. Alternatively, bearing 
plate 11 and anchor member 12 may be integrally 
formed or fastened together by other techniques, and if 
welding is used, only a few tack welds need be em 
ployed. 

Prior tendon anchorage assembly mounting tech 
niques have sought either to reach through the wedge 

- receiving bore or to secure the mounting member to 
the front or outwardly facing side of the anchor mem 
ber in advance of the tendon receiving bore. These ap 
proaches have been taken, in large part, because of the 
hesitancy to tamper with the wedge-receiving bore for 
fear that the anchorage will fail. It has been found, 
however, that axial loading forces on the tendons are so 
high that the presence of a tapered thread 51 in bore 36 
does not interfere with the convergent axial movement 
of wedges 31, which are positioned in the bore after re 
moval of the form, as shown in FIG. 2. Thus, the 
smooth outer frusto-conical surface 30 of wedges 31 
merely rides on the peaks of threads 51 as the wedge 
moves axially toward the small diameter end of the an 
chorage bore 36 during a gripping of tendon 22. Since 
wedges 31 are preferably surface-hardened, the axial 
tension forces may cause the wedges to deform the 
peaks of threads 51 slightly, but this does not interfere 
with the gripping engagement of the tendons by the 
wedges. 
One important advantage that accrues by reason of 

the use of a tapered thread as the anchorage secure 
ment means is that only a few turns, on the order of 
about four or less, of mounting tube 13 will result in a 
complete disengagement of the inner threaded end of 
the mounting tube from the tapered bore. In fully se 
cured position, all of the threads 52 on end 18 of the 
mounting tube engage threads 51 in the anchor mem 
ber to provide a secure connection. On disengagement, 
however, a few turns will completely disengage all of 
the threads allowing removal of the mounting tube. In 
order to allow rotation of the mounting tube 13, a sec 
ond nut or non-circular surface (not shown) can be af 
fixed to or formed in end 19 of the mounting tube. 
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4 
'Another advantage of the tendon anchorage assem 

bly mounting apparatus of the present invention is that 
opening 25 in bearing plate 11 and opening 37 at the 
small diameter end of bore 36 may be formed to have 
a dimension only slightly larger than tendon 22. In sys 
tems in which the mounting tube passes through the an 
chor plate, the small diameter end 37 must accommo 
date not only the tendon, but the full diameter of the 
mounting means. When a tapered thread is used, open 
ing 37 can be much smaller with the result that wedges 
31 can similarly be smaller in their thickness between 
the serrated teeth 39, which engage the tendon 22, and 
the outer surface 30, which engages anchorage 12. The 
reduction of the size and volume of wedges 31 and ac 
cordingly, the wedge containing barrel or housing 12, 
results in a signi?cant costs savings in the overall an 
chorage by reason of a decrease in the cost of materi 
als, the cost of fabrication, and the cost of heat treating. 
This is particularly important in large slabs which in 
clude many tendon anchorages. 

Still further, securement of the anchorage mounting 
apparatus in the wedge-receiving bore of the anchorage 
has the advantage of leaving the front surface 27 unim 
peded so that a ram or jacking head may be inserted in 
pocket 28 left by spacer 14 for tensioning of the ten 
don. Thus, the ram or jacking head may bear directly 
on anchor member 12 during tensioning of the tendon, 
rather than having to bear upon a mounting element 
affixed to front 27 of anchor member 12 or to span the 
anchor member and bear directly on concrete member 
38. 

In order to cast the anchorage assembly of the pres 
ent invention in place in concrete member 38, anchor 
plate 11 and wedge-containing housing 12 are prefera 
bly slipped over tendon 22, with the tendon passing 
through opening 25 and out bore 36. Paper tape 23 
may be removed back to the position of the anchor 
plate and tape 24 used to effect a seal between the ten~ 
don and the anchor plate. The spacer means 14 is then 
slipped over the tendon, and the tendon passed out 
through opening 33 and form board 16. Mounting tube 
13 is inserted through the form board and spacer means 
and screwed into the threaded tapered borel36. Nut 17 
may then be threaded on and adjusted until the anchor 
age is pulled up ?rmly against the form board so that 
spacer 14 blocks out the entry of concrete between the 
spacer element and the anchorage into the frusto-coni 
cal bore 36. As so mounted in place, concrete may be 
poured and allowed to set up. Once the concrete has 
become solid, nut 17 is loosened and mounting means 
13 rotated a few turns to release the same from the an 
chorage. The mounting means is withdrawn from the 
form board and spacer 14, and the form board and 
spacer stripped from the concrete member, leaving the 
anchorage cast-in-place. Wedges 33 are inserted in 
bore 36 and a ram used to tension the tendon 22, after 
which the tendon is cut off so that it will not extend be 
yond pocket 28. Finally, although not shown, grout 
may be placed in pocket 28 to seal the anchorage inside 
the end of the concrete member. 
Referring now to FIGS. 3 and 4, an alternative em 

bodiment of the tendon anchorage assembly of the 
present invention is illustrated. Bearing plate 61, hav 
ing opening 65 for receipt of tendon 72, is secured by 
tack welds 71 to anchor member 62 in a manner similar 
to the embodiment shown in FIGS. 1 and 2. In this em 
bodiment, however, frusto-conical wedge-receiving 
bore 76 is not formed with tapered anchorage secure 
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ment threads. Instead, the anchorage securement 
means is formed as a threaded cylindrical surface 77 
between the large and small diameter ends of bore 76. 
As so formed, anchorage securement means 77 is used 
with a mounting tube 63, shown in phantom, having an 
end 64, which is cylindrical and formed with threads 
mating with threads 77. The anchorage is held in place 
against a spacer (not shown) and a form board (not 
shown) in a manner analogous to the assembly of FIGS. 
1 and 2. Once mounting tube 63 is removed and the 
form board and spacer stripped away from the concrete 
member, wedges 66 may be placed in bore 76, and they 
will span cylindrical threaded recess 77 so that the 
wedges will converge and move axially without being 
interfered with by the cylindrical threaded mounting 
.portion 77. The cylindrical threaded surface 77 is pref 
erably further formed with a relieved annular groove 
78 which allows the threading tap to run out so that the 
entire cylindrical surface 77 may be threaded and the 
chips formed during the threading operation allowed to 
freely pass out of the threads. 
The use of a cylindrical threaded section in the ta 

pered frusto~conical bore has the advantage of allowing 
’ somewhat more conventional machine operations in 
forming the mounting apparatus. It should be noted, 
however, that one further advantage of a tapered 
thread, as shown in FIGS. 1 and 2, is that damage to the 
thread, which may easily occur under the rough ?eld 
conditions which anchorages are typically subjected to, 
will not be serious since tapered threads tend to correct 
themselves when screwed together whereas a cylindri 
cal thread may more easily become cross-threaded and 
permanently damaged. 

It has been found that the cylindrical recess 77 will 
not materially affect the convergent movement of the 
wedges as long as the recess does not eliminate too sub 
stantial a portion of the wedge-engaging surface of frus 
to-conical bore 76. Thus, if threaded recess 77 is on the 
order of about ‘A to ‘A; of the length of bore 76, wedges 
66 will have suf?cient strength to span the recess and 
impose a gripping force on tendon 72 which is suffi 
cient to withstand the axial load on the tendon. Addi 
tionally, since some leakage of concrete into bore 76 
through opening 65 may occur, it is preferable that se 
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6 
curement means 77 be located adjacent the small diam 
eter end of bore 76, causing leaking concrete to pass 
down the center of tube 63. Similarly, the diameter of 
tubular mounting means 13 is preferably selected so 
that threads 52 engage the small end of bore 36 and the 
inner diameter of tube 13 is aligned with opening 25. 
We claim: 
1. In a tendon anchorage assembly to be cast-in-place 

in a concrete member, said assembly including anchor 
age means having a wall de?ning an axially conver 
gently tapered bore providing a supporting surface for 
mounting of tendon gripping wedges therein, spacing 
means formed with an opening therein and formed to 
space said anchorage means from a form board to 
which said anchorage means is to be mounted, and as 
sembly mounting means extending through said spac 
ing means to said anchorage means, the improvement 
comprising: 

a. anchorage securement means in the form of a cy 
lindrical surface formed in said tapered bore inter 
mediate the ends of said bore, said surface being 
formed with cylindrical thread means for receipt 
and releasable securement of said assembly mount 
ing means thereto, said surface being further di 
mensioned for spanning thereof by said tendon 
gripping wedges and for convergent axial move 
ment of said tendon gripping wedges thereover 
upon removal of said tendon mounting means from 
said tapered bore; and 

b. said assembly mounting means includes a tubular 
pipe having a threaded cylindrical inner end 
formed and dimensioned for and in releasable mat 
ing engagement with said cylindrical thread means 
formed in said surface, said assembly mounting 
means being further formed proximate an outer 
end of said pipe for releasable securement to said 
form board. 

2. The tendon anchorage assembly as de?ned in 
claim 1 wherein, , 
the inner end of said cylindrical surface in said ta 
pered bore is formed with a relieved section of 
greater diameter than said cylindrical surface to fa 
cilitate threading of said cylindrical surface. 
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