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@ Ground anchor, method of making a ground anchor and corrosion-proof sieeve for use in said method.

FE
@ A method of making on site, a ground anchor com-
prising an anchor element (9) having a corrosidin proot
sleeve (1) secured to an end portion of the element, com-
prises locating a number of iengths of the sleeveaﬂ) about
the end portion of the element (9), applying a. cap.(l1) fo
the end of the sieeve, and supplying a self-setting compo-
sition via the cap into an annular clearance (15) between
the sleeve (1) and the element (9). The cap (11) may be
left in place to seal the end of the anchor and to proféct
the anchor during insertion into a borehole. The slm
preferably comprises an outer layer of plastics ‘an

diante layer of set filler and an inner layer of metal. The in-
vention includes the sleeved anchor element and the slee-
ve lengths themselves.
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GROUND ANCHORS

This invention concerms ground anchors for use in the
¢ivil engineering, construction and mining industries for exarple,

There 1s a requirement for ground anchors to have at
least a double corrosion protection about the central anchor elezment,
such as that provided by a waterproof sleeve which is grouted on to
the element. Such anchors are known, but the sleeves are applied o
the anchor element in a factory and each anchor must be purpose-built.
This makes 1t expensive to manufacture and transport a small number
of anchors for a specific application, and theteeis often a long
delay vefore the anchors can be delivered tothe’gite of use. There
is therefore a need for a simple ard cheap way of corrosion proofing
an anchor element on site to speciiic requitrements, and this
invention fulfills that need, .nselves &

According to the invention there is provided a method of
at least double corrosion proofing an anchor eXsmgnt on site, compris-
ing ‘T owniol

(1) locating a sufficientmumber of lengths of
corrosion proof sleeve in end-to-end relation about an end portion
of the anchor element to cover the length of the element to be

corrosion proofed,
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ii) applying & cap to the sleeve at the end of the

anchor element, the cap having an inlet for self-setting composition,
and

(311) supplying a self-setting composition through
the inlet, via the eap, into an amular clearance between the element
and the sleeve tbere to set to secure the sleeve to the element.

Preferably the cap is secured to the anchor element by
means of the sel;-setting composition to seal the end of the anchor
against ingress ofﬂmoisture and to protect the leading end of the
anchor during insertion "Into a borehrole,

" The sleeve lengths will usually be comnected together
such that the sleeve is sealed against escape of self-setting compo-
sition during introduction of the composition into the sleeve,

Preferably;tﬁe sleeved anchor element is upwardly inelined
away from the cap for best escape of alr whilst the self-setting
composition 1s supplied into the sleeve,

The inlet ls preferably located in the side of the cap,
When the anchor 1s upwardly inclined for introduction of self-
setting composition, the inlet is less liable to damage in this
location, and the inlet is less likely to become blocked
by dirt. ‘

The sleé%% %;eferably nas at least two corrosion-proof
layers, It is espeeiaiij preferred for the sleeve to comprise three
layers, the intermeéieté‘layer being of set filler such as a
resinous or a ceﬁe;tigious grout and at least one of the other two
layers being of §1asticsm Most preferably the sleeve comprises an
outer layer of piestiES{tan intermediate layer of set filler and an
inner layer of mef;Zt yThe metal inner layer serves to strengthen
the sleeve for héhéiﬁ}%{ihrposes.

The anchor element may be a bar such as Macalloy or
Dividag bar having either a plain or a ribbed profile. Plain bars
may be used with threaded nuts and plain washers, the nuts being

screw-threaded on to a co-operatively threaded end portion of the bar.
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Ribbed bars do not require the use of a nut and washer, but rely
instead upon the ribs to transfer load from the tendon to the sleeve.

The method 1s particulariy useful for corrosion proof-
ing strand tendons. Known factory methods require "noding’ of
each strand to transfer the stress from the strands to the sleeve,
This noding involves removal of a polypropylene coating from the
length of the tendon to be corrosion proofed, followed by
antwlsting of the strands and thorough cleaning off of any grease
from the strands. A Dode is then apolied to each strand whereupcn
the strands are re-twisted and secured inside the sleeve. The
nodes serve to loeck the strands to the sleeve, -

When the method of the invention is used to 28¥rosion
proof a svrand tendon on site, the plastics sheathing is strippred
off the tendon and the tendon surface is wiped free of grease
without untwisting the strands. A metal ferrule 1is then compressed
onto the end of the tendon for best transfer of tendon load to the
sleeve, The sleeve 1s then secured to the end portion of the
tendon by the method of the invention.

The sleeve should have longitudinally spaced apart
external circumferential ribs and should be internally threaded
to respectively provide a zood kxey between the sleeve and the grout
used to secure the element in the hole,and between the sleeve and
the self-setting composition which 1s used to secure the sleeve to
the anchor element.

The invention includes a ground anchor made by the
method, and further includes the sleeve lengths themselves &s new
items of commerce.

The invention is described below by way of example with
reference to the accompanying diagrammetic érawings in which

Figure 1 is a side view, partly in section, of a length
of sleeve for use in the method,

Figure 2 1s a sectlonal view showing the sleeve being,
secured to an anchor element by the method of the invention, anq’
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Figure 3 1s a sectional view of an altermative method
of securing together two sleeve lengths.

The sleeve 1 of Figure 1 comprises an outer tube 2 of
plastics, the <tube having spaced-apart castellations 3, an inner
steel tube 4 having a2 thread 5, and an intermediate layer of set
polyester resin 6. Both ends of the sleeve 1, cnly one end being
shown for convenience in Figure 1, have two diametrically opposite
recesses 7. Towards each end of the sleeve, an O-ring 8 is located
about the tube beiween the castellations 3.

In use, a ribbed steel bar 9, Figure 2, to be corrosion
proofed for use as a ground anchor, is mounted on a trestle, not
shown, at a construction site. A suitable number of sleeve lengths
1 are fitted over one end of thewrod 9 in end-to-end relation. For
convenierice only two sleeve lengths are shown in Figure 2, &
connecting tube 10 is fitted over the adjacent C-rings 8 of adjacent
sleeve lengths. An end cap 1l comprising a mouth portion 12 and a side
inlet 13, 1s fitted over the end of the sleeve, The clearance
between the mouth 12 of the end cap 11 and the sleeve 1 is sealed
by the adjacent O-ring 8.

A polyester resin grout 14 is then pumped through the
inlet 13 of the cap 11 into the annular clearance 15 between the
sleeve and the rod. The anghorgg.ypwardly inclined away from
the end cap for best escape ﬁgwatr du.ina introduction of the grout,
The grout is forced into the clearance between adgacent ends of
the sleeve lengths there to provide a moisture-proof seal, The
recesses 7 facilitate passage ofp%he grout between the sleeve ends
and also act as keys more-Pilf1§!%3 secure the sleeve lengths to-
gether by means of the groubvekithihr the recesses.

After sufficient time to allow the polyester grout to
harden, the inlet 13 is sawp, qff gnd the anchor located In & hole’
in a substrate in known marmer, . The cap 1l serves as a guide for
the anchor and protects the leading end of the anchor during,inser-
tion into & hole. The grout within the end cap 1l seals the end of



0006703

-5~ CBP 102

the anchor against penetration of moisture.

A strand tendon may be used in place of the rod 9,

In this case, the tendon is prepared by removing the protective
sheath along the length of the tendon to be corrosion proofed,
The bared tendon is then thoroughly degreased and a ferrule is
compressed on to the end of the tendon. The tendon 1s then
sleeved as described, the ferrule being located within the cap 11.

Figure 3 shows an alternative way of joining together
adjacent sleeve lengths. The extermal plastics layer 2 of one
sleeve length la has a female extension 16, and the same layer of
the adjacent sleeve length 1b has a male extension 17. The extenslons
16, 17 are screw-threaded one into the other.

The method of the invenzion allows corrosion-proof
anchors to be made qulckly and cheaply on site to meet indlvidual
requirements. The sleeve 1ls capable of transferring the maximum
load of the anchor element to the borehole grout, provided a
sufficient length of sleeve 1s used. The minimum length of sleeve
for full load transfer ranges from 4 m for a 110 mm external dia-

k)
meter sleeve, to 1.5 m for a 65 mm external dlameter sleeve,
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1. A method of making a ground anchor comprising an anchor

element having a corrosion proof sleeve secured to an end portion of the
element by means of set self-setting composition,
characterised by

(i) locating a sufficient number of lengths of corrosion
proof sleeve (1) in end-to-end relation about an end portion of the
anchor element (9) to cover the length of the element to be corrosion
proofed,

(ii) applying a cap (11) to the sleeve (1) at the end of the
anchor element, the cap having an inlet (13) for self-setting composition,
and .

(iil) supplying a self-setting composition (14) through the
inlet (13), via the cap (11), into an annular clearance (15) between the
element (9) an d the sleeve (1) there to set to secure the sleeve (1) to
the element (9).
2. A method according to Claim 1, in which the cap (11) is secured
to the anchor element (9) by means of the self-setting composition.(14).
3. A method according to Claim 1 or Claim 2, in which the sleeved
anchor element is upwardly inclined away from the cap (11) whilst the
self-setting composition (14) is supplied into the sleeve (1).
' 4. A method according fo any one of Ciaims 1 to 3, in which the
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inlet (13) is located in the side of the cap (11).
5. A meth;>d according fo any one of Claims 1 to 4, in which the
sleeve comprises at least two corrosion proof layers (2, 6).
6. A method according to Claim 5, in which the sleeve comprises three
layers, the intermediate layer (6) being of set filler and at least one of
the other two layers being of plastics.
7. A method according to Claim 6, in which the sleeve comprises
an outer layer (2) of plastics, an intermediate layer (6) of set filler and an
inner layer (4) of metal. )
" 8. A method according to any one of Claims 1 to 7, in which the
anchor element (9) is a strand tendon.
9. A ground. anchor comprising an anchor element having a corro-
sion proof sleeve secured to an end portion of the element by means of a
get self -settin g composition,

characterised in that the sleeve (1) comprises a plurality of
sleeve lengths eachcomprising at least two corrosion proof layers (2,6)
10. Aground anchor according to Claim 9, in which the sleeve com-
prises three layers, the intermediate layer (6) being of set filler and at
least one of the other two layers being of plastics.
11. Aground snchor according to Clai‘m 10, in which the sleeve com-
prises an outer layer (2) of plastics, an internadiate layer (6) of set filler,
and an immer layer (4) of metal.
12, A ground anchoraccording to any one of Claims 9 toll, which
includes a cap (11) secured to an end of the anchor by means of the self-
setting composition (14).
13. A sleeve for use in a method according to any one of Claims 1
to 8,

characterised in that the sleeve comprises three layers, the interme;
diate layer (6) being of set filler and at least one of the other two layers being
of plastics. )
14. A sleeve according to Claim 13, in which the outer layer (2) is of
plastics and the inmner layer (4) is of metal. — —
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15. A sleeve according to Claim 13 or 14, in which the sleeve (1)
has longitudinally spaced apart external circumferential ribs (3).

16. A sleeve according to any of Claims 13 to 15, in which the
gleeve (1) is internally threaded (5).
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