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SUBSTITUTION BY, IMPROVED FILLER MATERIAL

(67)  The present invention relates to a system and
method for detensioning guy lines by incorporating, or
replacing with, improved filler material. Specifically, the
method consists of removing in one area the sheath cov-
ering the guy line and the cement grout (if it has those
elements) and leaving it clean, placing a formwork
around it wherein the improved filler material is injected,
which enables, once set, having an area with improved
strength and adhesion in order to be able to locate ther-
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eon clamps at the ends and starting from them
yoke-shaped structures joined to each other by post-ten-
sioning bars or tendons, whereon hydraulic cylinders act
in order to release the tension from the guy line and pass
it to the post-tensioning bars or tendons and thus be able
to cut the strands or wires of the guy lines, in order to
subsequently relax the hydraulic cylinders in stages until
the guy line is completely detensioned.
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Description
[0001] System and method for detensioning guy lines
by incorporating, or replacing with, improved filler mate-

rial

Field of the invention

[0002] The invention relates to a system and a method
for detensioning wherein, in a certain area, the filler ma-
terial of the guy line is replaced by another one with im-
proved features or said filler material is incorporated into
the guy line if it initially lacked it.

Background of the invention

[0003] In the state of the art some systems related to
demounting or replacing pre-tensioning cables such as
those described in the following documents are known.
[0004] The patent US6701599 B2 discloses demount-
ing a pre-tensioning cable having a sheath, wherein the
tendon extends in the sheath and is tensioned between
two anchoring devices, and a hardened material fills the
sheath around the tendons.

[0005] The Spanish patent ES2377716 T3 proposes a
method of demounting a tensioning cable between a first
anchoring point and a second anchoring point in a struc-
ture which includes the steps of releasing a span of the
cable from said first and second anchoring points; sup-
porting said span of the cable; and extracting said span
from the cable at a distance from at least one of said first
and second anchoring points.

[0006] DocumentUS 9021644 B2 describes a method
for replacing a cable of a structure, like a suspension
bridge with towers in the structure thereof, which involves
placing a set of mobile temporary hangers on the upper
cable which is to be replaced, the cable to be replaced
is located in the lower portion of these hangers and the
cable is removed from the anchors, such that it is main-
tained thanks to the upper cable. The hangers are moved
towards the deck of the bridge in order to remove the
cable to be replaced.

Description of the invention

[0007] The present invention relates to a system for
detensioning guy lines (100) by incorporating, or replac-
ing with, an improved filler material (125), in a certain
area, which is made up of:

- aformwork in two or more portions (130) arranged
to be placed around an area of the guy line (100)
from which the sheath (110) and the cement grout
have been previously removed, if it has these ele-
ments, leaving the strands or wires (120) of the guy
line (100) clean, wherein said formwork (130) is ar-
ranged in order to be able to inject a filler material
(125) which, once set, provides an area of improved
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strength and adhesion,

- twoclamps (145)arranged to be placed on each side
of the area of the guy line (100) with the clean strands
or wires (120), on the area with improved strength
and adhesion, on the formwork tube (130),

- two yoke-shaped structures (160) arranged to be
placed one on each outer side of each clamp (145)
and around the guy line (100),

- at least two post-tensioning bars or tendons (165)
arranged to join together both yoke-shaped struc-
tures (160),

- ahydraulic cylinder (180) arranged in each post-ten-
sioning bar or tendon (165), resting on the yoke-
shaped structures (160), arranged to transfer, when
acting on them, the load from the guy line (100) to
the post-tensioning bars or tendons (100) and
wherein each hydraulic cylinder (180) can incorpo-
rate a tensioning bridge (185) arranged to retain the
load transferred to the post-tensioning bars or ten-
dons (165) when acting on them (185).

[0008] Moreover,theinventionalsorelatestoamethod
for detensioning a guy line (100) anchored and covered
with a sheath (110) and cement grout or other types of
protections which incorporates the following steps:

a. removal of the sheath (110) covering the guy line
(100), ifithas one, in an area of the free length there-
of,

b. removal of the cement grout or another filler, if it
has one, from the area wherein the sheath (110) has
been removed until the strands or wires (120) of the
guy line (100) are left clean,

c. placing the portions of a formwork (130) around
the clean strands or wires (120),

d. injecting a filler material (125) into said formwork
(130) which, once set, provides an area of improved
strength and adhesion,

e. placing two clamps (145), one at each end of the
clean area of the guy line (100),

f. placing two yoke-shaped structures (160), one on
each side on the outside of each clamp (145) and
around the guy line (100),

g. joining both yoke-shaped structures (160) to each
other by means of at least two post-tensioning bars
or tendons (165),

h. actuating hydraulic cylinders (180) arranged in the
post-tensioning bars ortendons (165), on the outside
of the yoke-shaped structures (160), in order to
transfer the load from the guy line (100) to the post-
tensioning bars or tendons (165), wherein the cylin-
ders (180) are actuated until they reach the force of
the guy line,

i. retaining the load transferred to the post-tensioning
bars and tendons (165) acting on a tensioning bridge
(185) incorporated by each cylinder (180),

j. cutting the strands or wires of the guy line (100).
k. relaxing the hydraulic cylinders (180) in stages
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until the guy line (100) is completely detensioned.

[0009] Unlike the guy lines with self-protected strands,
wherein strand-by-strand detensioning is normally pos-
sible for the disassembly or total replacement thereof,
with the present invention, in the detensioning of the guy
lines which, formed mainly by wires, strands or other
types of load-bearing elements, wherein the guy lines
can be covered by a collective sheath made of steel,
polyethylene or similar, the interface between the
strands, wires or load-bearing elements and the sheath
can be injected or not with cement grout or another ma-
terial, which acts as an element for filler and protection
against corrosion, and there may also be other types of
internal coverings at an individual level for each element
or groups of them, such as resin and microspheres in the
vicinity of the anchor, and cement grout in the free length
require a different treatment which is not envisaged in
the state of the art.

[0010] This situation makes it necessary that for the
detensioning thereof, the guy line (100) must be acted
on as a whole, either from the rear portion thereof by
means of a multi-strand jack, or acting in the free length
of the guy line by transferring the load from the guy line
to post-tensioning tendons or bars by means of friction
clamps.

[0011] Therefore, the proposed system and method
enables incorporating a material with improved features
to the guy line whereon fastening or retaining elements
can be placed in order to create auxiliary anchoring points
whereon it can act to transfer the load from the guy line
to other secondary or support elements for the deten-
sioning thereof.

[0012] As seen, unlike the existing solutions, with the
present invention, the detensioning of guy lines which
are injected with resin and/or microspheres in the area
of the anchor, and cement grout in the free length can
be carried out, enabling acting on the guy line as a whole
by acting on the free length of the guy line by transferring
the load from the guy line to post-tensioning tendons or
bars by means of friction clamps fixed to the improved
filler material incorporated in an area of the guy line.
[0013] The present invention also enables the deten-
sioning, by means of improved filler material and a friction
clamp, in those guy lines of any type wherein it is not
possible to connect to the rear portion of the anchor due
to alack of sufficient length of the strands after the anchor,
or due to other causes in general, whether they be guy
lines made up of self-protected strands or of strands,
wires or other types of cable with any type of protection,
regardless of the type of anchor they have (wedges,
wedges with resin, cold upset butt welds, etc.).

[0014] These and other advantages are apparent in
light of the detailed description of the invention.

Brief description of the drawings

[0015]
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Figure 1 shows an example of a guy line which could
be portion of a bridge or similar structure, wherein
said guy line is seen as anchored in the lower portion
thereof to a deck (in the upper one it will be to a
pylon) at the outlet of which an element is located
which concentrates the bundle of strands or wires of
the guy line. This figure shows an operator who could
be performing the phase for uncovering the sheath
of the guy line and removing the cement grout, or
another filler material, adhered to the strands or
wires of the guy line.

Figure 2 shows an example of the detail of a guy line
wherein it is observed that the sheath covering it has
been removed, as well as the cement grout, or an-
other filler material, leaving the strands or wires ac-
cessible.

Figure 3 shows an example similar to Figure 1,
wherein, once the sheath of the guy line has been
stripped and cleaned of the cement grout, or another
filler material, a tube has been placed in two parts
around the strands or wires and on the inside of
which said tube is injected with high-strength resin
so that the area can have a strength and adhesion
appropriate for using the retaining clamps.

Figure 4A shows an example of the front detail and
Figure 4B, a cross section of half a pipe placed
around the strands or wires, used to be able to inject
high-strength resin inside, staying arranged there in
order to subsequently place the friction clamp ther-
eon.

Figure 5 shows an example of the detail of a guy line
with the tube for injecting high-strength resin on the
inside thereof and wherein the temporary clamps for
securing the tube and the fittings for injecting the
resin are seen.

Figure 6 shows an example of the detail of a cross
section of a friction clamp made up of two parts joined
by threaded bars and placed around a guy line with-
out the sheath thereof, if it had one, and the cement
grout, or another filler material, with the improved
filler material thereof and the formwork tube in two
portions.

Figure 7 shows an example of the detail of a side
view of a friction clamp for guy lines made up of two
parts and joined by threaded bars.

Figure 8 shows an example of the detail of a top view
of one of the yokes making up the system, which
secure two post-tensioning bars or tendons and in
between, crossing through the yoke, the detension-
ing guy line.

Figure 9 shows a cross section of the yoke, wherein
the threaded bars and fastening screws are visible,
the two post-tensioning bars or guy lines and, in the
centre, the space occupied by the guy line to be de-
tensioned.

Figure 10 shows the detail of a top view of the system
wherein it shows the guy line to be detensioned, both
yokes, both retaining clamps on the area of improved
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filler material and the two hydraulic cylinders intend-
ed to exert force on the post-tensioning bars or ten-
dons which cross through both yokes.

Figure 11 shows the detail of a side view of the sys-
tem wherein it shows the guy line to be detensioned,
the yokes, the retaining clamps on the area of im-
proved filler material and the hydraulic cylinders des-
tined to exert force on the post-tensioning bars pass-
ing through both yokes.

Detailed description of the invention

[0016] The elements defined in this detailed descrip-
tion are provided to help create an overall understanding
of the invention. Accordingly, those skilled in the art will
recognise that variations and modifications of the em-
bodiments described herein can be made without depart-
ing from the scope and spirit of the invention. In addition,
the detailed description of sufficiently known functions
and elements are omitted for reasons of clarity and con-
ciseness.

[0017] The invention relates to a system and method
for detensioning guy lines (100) by incorporating, or re-
placing with, improved filler material.

[0018] The system is adapted for structural elements
made up of the guy lines (100) to be detensioned, which
tend to include an adjustable active anchor and a passive
anchor not able to be adjusted. It is common for both
anchors to be protected by an enveloping cowling filled
with grease or wax in the case of the active anchor and
filler made of cement grout or also grease or wax in the
case of the passive anchor.

[0019] In the outlet area of the guy line (100) of the
pylon (200) and of the deck (300), a centring element
(105) is usually arranged to concentrate the bundle of
strands or wires (120). The free length of the guy line
(100) is covered with a collective sheath (110) of High-
Density Polyethylene (HDPE) or another generally plas-
tic or metal material, and is injected with cement grout or
another protective material.

[0020] Unlike the guy lines made of self-protected
strands, wherein strand-to-strand detensioning is nor-
mally possible for the total disassembly or replacement
thereof, the guy lines (100) which are injected with resin
and microspheres in the area of the anchor or another
type of collective filler, and cement grout, or similar ma-
terial, in the free length require a different treatment.
[0021] This situation makes it necessary that, for the
detensioning thereof, the guy line (100) must be acted
on as a whole, either from the rear portion thereof by
means of a multi-strand jack, or acting in the free length
of the guy line by transferring the load from the guy line
to post-tensioning bars or tendons by means of friction
clamps, although if the latter is not possible, given that
the strength and adhesion features of the filler materials
of the free length of the very strands or wire of the guy
line do not enable the forces of the guy line to be trans-
ferred by friction. This is why the presentinvention entails
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an improvement of the strength and adhesion of the filler
material, by means of incorporating, or replacing with, a
filler material with improved features.

[0022] The detensioning by means of improved filler
material and friction clamps is used in those guy lines
(100), whether they have injected strands or wires, with
self-protected strands, etc., wherein it is not possible to
connect to the rear portion of the anchor due to a lack of
sufficient length of the strands after the anchor, or due
to other causes in general.

[0023] In the method to be performed, firstly, and as
seen in Figs. 1 and 2, the protective sheath (110) is cut,
if the guy line was equipped with that element, in the free
length of the guy line (100) in the lower area near the
deck (300) or in another area if convenient. To do so, a
length of several metres is uncovered, which can be ap-
proximately 3m and a centred area of that uncovered
area is cleaned, which can be approximately 2.65m, until
the remains of the cement grout, or another filler material,
adhered to the strands or wires (120) are completely re-
moved. The cleaning of both the outer and inner strands
or wires (120) can be carried out, preferably, with a jet
of water.

[0024] Once this area is clean, and as a main feature
of the invention, a material with improved features is in-
jected, generally consisting of a resin-based material or
similar with or without a load of aggregates in order to
ensure an area with improved strength and adhesion,
suitable for placing friction or retention clamps in said
areas.

[0025] In order to proceed to incorporate the filling, as
shown in Figs. 3 and 5, auxiliary elements are installed
which act as aformwork at both ends, such as metal tube
halves (130), leaving a free area and without injecting
between both sides to be able to subsequently operate
in order to cut the load-bearing elements or strands (120)
of the guy line (100).

[0026] The two halves of the tube are joined with pro-
visional flanges (135) and a special filler material, for ex-
ample resin, is injected into it through fittings (140) locat-
ed along the tube. Between the two halves of the tube
(130), in the lateral joining areas thereof, there are some
shims and a seal. An example of said tube (130) and the
cross section thereof is shown in Figs. 4A and 4B.
[0027] Once the filler material is set, the fittings (140)
and the provisional flanges (135) of the tube (130) are
removed and the two clamps (145), upper and lower,
made up of two portions (150) joined by threaded bars
(155) are installed. The tightening of the threaded bars
(155) so that the guy line (100) is secured is preferably
performed with a tensioner acting in a distributed and
progressive manner on each of them (155).

[0028] Subsequently, a reaction structure in the shape
of a yoke (160) is installed as shown in Figs. 8 and 9,
and which supports both clamps (145) from above and
below as shown in Figs. 10, 11 and 12.

[0029] Both yoke-shaped structures (160) are joined
to each other by post-tensioning bars or tendons (165)
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and in the middle of said structures the guy line to be
detensioned (100) is located. Preferably, two post-ten-
sioning bars or tendons (165) are used, one on each side
of the guy line (100), although another number could be
used, according to the structural needs.

[0030] Each of these yoke-shaped structures (160) is
made up of two halves which are joined together and
therefore secure the guy line (100) and the post-tension-
ing bars (165) by means of screws and threaded bars
(170).

[0031] The post-tensioning bars or tendons (165) are
actuated by means of two cylinders or hydraulic jacks
(180) with the aim of transferring the load from the guy
line (100) thereto as shown in Figs. 10, 11 and 12. These
cylinders (180) are equipped with a tensioning bridge
(185) in order to be able to retain the strength of the post-
tensioning bars or tendons (165) mechanically.

[0032] In the part of the process intended for the de-
tensioning, force is then applied with the two hydraulic
cylinders (180) until reaching the force of the guy line
(145). Then, the retaining nuts located in the tension
bridges (185) are fastened, maintaining the force of the
post-tensioning bars or tendons (165) and releasing
pressure in the hydraulic cylinders (180).

Once the force of the guy line (100) has been transferred
from the area between clamps (145) to the post-tension-
ing bars or tendons (165), it is possible to then cut the
guy line (100) in said area, progressively, strand-by-
strand (or wire-by-wire) (120).

[0033] Once all the strands or wires (120) of the guy
line (100) have been sectioned, the hydraulic cylinders
(180) are used to transfer the force from the mechanical
locking of the post-tensioning bars or tendons to the hy-
draulic cylinders. At that time, the retaining nuts located
on the tensioning bridges (185) are loosened and pres-
sure is then relieved and the hydraulic cylinders (180)
are retracted. If the stroke of the jack or hydraulic cylinder
(180) is exhausted, the retaining nuts of the tensioning
bridges (185) will be fastened and the cylinders (180) will
be extended again.

[0034] The process is repeated until the guy line (100)
is completely detensioned.

Claims

1. A system for detensioning a guy line (100) by incor-
porating, or replacing with, improved filler material
characterised in that it is made up of:

- a formwork in two or more portions (130) ar-
ranged to be placed around an area of the guy
line (100) from which the sheath (110) and the
cement grout have been previously removed, if
it has these elements, leaving the strands or
wires (120) of the guy line (100) clean, wherein
said formwork (130) is arranged in order to be
able to inject a filler material (125) which, once
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set, provides an area of improved strength and
adhesion,

- two clamps (145) arranged to be placed on
each side of the area of the guy line (100) with
the clean strands or wires (120), on the area with
improved strength and adhesion, on the form-
work tube (130),

- two yoke-shaped structures (160) arranged to
be placed one on each outer side of each clamp
(145) and around the guy line (100),

- at least two post-tensioning bars or tendons
(165) arranged to join together both yoke-
shaped structures (160),

- a hydraulic cylinder (180) arranged in each
post-tensioning bar or tendon (165), resting on
the yoke-shaped structures (160), arranged to
transfer, when acting on them, the load from the
guy line (100) to the post-tensioning bars or ten-
dons (100) and wherein each hydraulic cylinder
(180) can incorporate a tensioning bridge (185)
arranged to retain the load transferred to the
post-tensioning bars or tendons (165) when act-
ing on them (185).

The system for detensioning a guy line (100) accord-
ing to claim 1, characterised in that said filler ma-
terial (125) is high-strength resin with or without a
load of aggregates.

The system for detensioning a guy line (100) accord-
ing to claim 1, characterised in that said formwork
in two or more portions (130) has the shape of a tube
with any cross section, they are joined with flanges
(135) and it can incorporate fittings (140) arranged
for injecting the filler material.

The system for detensioning a guy line (100) accord-
ing to claim 1, characterised in that between the
portions of said formwork (130), in the lateral joining
areas thereof, shims and/or sealing material or ele-
ments are located.

The system for detensioning a guy line (100) accord-
ing to claim 1, characterised in that each clamp
(145) is made up of two or more portions (150) which
are secured around the guy line (100) with threaded
bars, screws or other fastening elements (155).

The system for detensioning a guy line (100) accord-
ing to claim 1, characterised in that each yoke-
shaped structure (165) is made up of two or more
portions which are joined and secured to the guy line
(100) and to the post-tensioning bars or tendons
(165) with threaded bars, screws or other fastening
elements (170).

The system for detensioning a guy line (100) accord-
ingtoclaim 1, characterised in that each tensioning
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bridge (185) incorporates a retaining screw (or an-
other mechanical locking system) arranged to retain
the transferred load when it is actuated.

A method for detensioning a guy line (100) anchored
and covered with a sheath (110) and cement grout
or another type of protection, characterised in that
it incorporates the following steps:

a. removal of the sheath (110) covering the guy
line (100), if it has one, in an area of the free
length thereof,

b. removal of the cement grout or another filler,
if it has one, from the area wherein the sheath
(110) has been removed until the strands or
wires (120) of the guy line (100) are left clean,

c. placing the portions of a formwork (130)
around the clean strands or wires (120),

d. injecting a filler material (125) into said form-
work (130) which, once set, provides an area of
improved strength and adhesion,

e. placing two clamps (145), one at each end of
the clean area of the guy line (100),

f. placing two yoke-shaped structures (160), one
on each side on the outside of each clamp (145)
and around the guy line (100),

g. joining both yoke-shaped structures (160) to
each other by means of at least two post-ten-
sioning bars or tendons (165),

h. actuating hydraulic cylinders (180) arranged
in the post-tensioning bars or tendons (165), on
the outside of the yoke-shaped structures (160),
in order to transfer the load from the guy line
(100) to the post-tensioning bars or tendons
(165), wherein the cylinders (180) are actuated
until they reach the force of the guy line,

i. retaining the load transferred to the post-ten-
sioning bars and tendons (165) acting on a ten-
sioning bridge (185) incorporated by each cyl-
inder (180),

j. cutting the tendons of the guy line (100).

k. relaxing the hydraulic cylinders (180) in stages
until the guy line (100) is completely deten-
sioned.

The method for detensioning a guy line (100) accord-
ing to claim 8, characterised in that in step d) said
filler material (125) is high-strength resin with or with-
out a load of aggregates.

The method for detensioning a guy line (100) accord-
ing to claim 8, characterised in that in step c) the
portions making up the formwork (130) have the
shape of a tube with any cross section and are placed
around the strands or wires (120) by means of flang-
es (135).

The method for detensioning a guy line (100) accord-
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12.

13.

14.

ing to claim 8, characterised in that in step d) said
filler material is injected inside the formwork (130)
by means of fittings (145) incorporated in the form-
work (130).

The method for detensioning a guy line (100) accord-
ing to claim 8, characterised in that in step e) each
clamp (145) is made up of two or more portions (150)
and they are secured around the guy line (100) with
threaded bars or screws (155) which are tightened
in a distributed manner.

The method for detensioning a guy line (100) accord-
ing to claim 8, characterised in that each yoke-
shaped structure (160) is made up of two or more
portions which are joined and secured around the
guy line (100) in step f) and to the post-tensioning
cables or tendons (165) in step g) with screws or
threaded bars (170).

The method for detensioning a guy line (100) accord-
ing to claim 8, characterised in that in step i) the
actuation on the tensioning bridge (185) incorporat-
ed by each hydraulic cylinder (180) is performed by
actuating a retaining screw (or another mechanical
locking device)incorporated by the tensioning bridge
(185).
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