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(54) ANCHORING APPARATUS THAT ADAPTS TO LONGITUDINAL MOVEMENT OF STRUCTURE

AND INSTALLATION METHOD

(57)  An anchoring apparatus that adapts to the lon-
gitudinal movement of a structure and installation method
therefor. The anchoring apparatus that adapts to the lon-
gitudinal movement of a structure comprises a flared
steel casing tube (1) and a cable guide pipe (8); a cable
(6) is threaded through the inside of the cable guide pipe
(8), the cable (6) being fixed to an end of the cable guide
pipe (8) by means of a cable seal tube (7); the flared steel
casing tube (1) is located within the cable guide pipe (8);
the inner diameter of the flared steel casing tube (1) grad-
ually lengthens along the direction leading away from the
cable sealtube (7); the outer wall of the flared steel casing
tube (1) is fixed to the inner wall of the cable guide pipe
(8). The installation method for the anchoring apparatus

that adapts to the longitudinal movement of a structure
comprises the following steps: machining the flared steel
casing tube (1) according to the designed horizontal
curve; inserting the flared steel casing tube (1) into the
cable guide pipe (8) and fixedly connecting same to the
inner wall of the cable guide pipe (8), forming an integral
body; threading the cable (6) through the inside of the
cable guide pipe (8) and performing tensioning. The an-
choring apparatus that adapts to the longitudinal move-
ment of a structure increases the contact area of the outer
wall of the cable (6) and the inner wall of the flared steel
casingtube (1), preventing part of the cable (6) from being
subjected to a concentrated cutting force, improving the
safety of the anchoring system.
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Description
Field of the Invention

[0001] The present invention relates to the technical
field of bridge anchoring, in particular to an anchoring
apparatus that adapts to the longitudinal movement of a
structure and installation method therefor.

Background of the Invention

[0002] With the development of cable-stayed bridges
at home and abroad, the span thereof is getting larger
and larger, and the ratio of main span to side span is also
getting larger and larger. The structural system of cable-
stayed bridge is complex and there are many influencing
factors. The auxiliary piers setin the side span canreduce
the length of the cantilever during construction of the side
span and increase the overall stiffness of the structure,
so as to reduce internal force of main beam, bending
moment of tower bottom, deviation of tower top, vertical
deformation of main beam and cable stress, and make
the stress of the structure tend to a reasonable state. In
order to make the stiffness of the main span structure of
the cable-stayed bridge not be affected by the bending
of the side span main beam, a connecting rod is often
set at the anchor point of the side span cable to connect
with the lower auxiliary pier, so thatthe tension generated
by the vertical component of the cable force can be di-
rectly borne by the auxiliary pier, which reduces the bend-
ing of the side span main beam and greatly improves the
stiffness of the main span.

[0003] However, the treatment of negative reaction of
the auxiliary pier of the cable-stayed bridge has always
been a key node whether the bridge type scheme is es-
tablished or not. One of the most efficient and economical
schemes is to anchor the main beam to the auxiliary pier
column by means of the cable. However, the key problem
of this scheme is that if the main beam is longitudinally
displaced after anchoring, as shown in Fig. 5, the cable
6 and the end of the cable sealing tube 7 of the anchoring
apparatus will be subject to large concentrated cutting
force, and if the cable 6 is subject to large concentrated
cutting force for along time, hidden troubles such as wear
and fracture are prone to appear, thereby seriously af-
fecting the safety of the anchoring system. Therefore,
the existing anchoring scheme can only be applied to
small and medium-sized span bridges with small anchor-
ing force and shortlongitudinal displacement, and cannot
meet the needs of the anchoring of the long-span main
beam. At present, there is no solution of anchoring struc-
ture that can adapt to the longitudinal movement of a
structure.

Summary of the Invention

[0004] The purpose of the presentinvention is to over-
come the deficiency of the existing anchoring apparatus
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in the above background technology that under the influ-
ence of the longitudinal displacement (movement) of the
main beam, the cable and the port of the cable sealing
tube are subject to a large concentrated cutting force,
and if the cable is subject to large concentrated cutting
force for a long time, hidden troubles such as wear and
fracture are prone to appear, thereby seriously affecting
the safety of the anchoring system, so that the present
invention provides an anchoring apparatus that adapts
to the longitudinal movement of a structure and installa-
tion method therefor.

[0005] The present invention provides an anchoring
apparatus that adapts to the longitudinal movement of a
structure, comprising

a cable guiding pipe, a cable is threaded through the
inside of the cable guiding pipe, the cable is fixedly
connected to an end of the cable guiding pipe by
means of a cable sealing tube; and

aflared steel casing tube, the flared steel casing tube
is located within the cable guiding pipe, an inner di-
ameter of the flared steel casing tube gradually in-
creases along a direction away from the cable seal-
ing tube; and an outer wall of the flared steel casing
tube is fixedly connected to an inner wall of the cable

guiding pipe.

[0006] Preferred scheme: circumferential stiffeners
and radial stiffeners are arranged between the outer wall
of the flared steel casing tube and the inner wall of the
cable guiding pipe, wherein the circumferential stiffener
is circular, the radial stiffener is long strip, and the cir-
cumferential stiffener and the radial stiffener are fixedly
connected to the outer wall of the flared steel casing tube
and the inner wall of the cable guiding pipe.

[0007] Preferred scheme:the number of the radial stiff-
eners is not less than 8, the radial stiffeners are evenly
arranged along the circumference of the outer wall of the
flared steel casing tube; the number of the circumferential
stiffeners is provided with a plurality, the plurality of the
circumferential stiffeners are evenly arranged along an
axis direction of the flared steel casing tube; and the inner
diameter of the plurality of the circumferential stiffeners
gradually increases along the direction away from the
cable sealing tube, and a distance between two adjacent
circumferential stiffeners is not more than 200mm.
[0008] Preferred scheme: the axis of the flared steel
casing tube is collinear with that of the cable guiding pipe,
the inner surface of the flared steel casing tube is formed
by a flat curve, composed of a straight line and a circular
curve, rotating 360 degrees around the axis of the flared
steel casing tube, and the axis distance from the circular
curve to the flared steel casing tube is a radius R of the
circular curve; and

the inner surface of the flared steel casing tube is pro-
vided with a rubber pad, the rubber pad is attached to
the innerwall of the flared steel casing tube, and the outer
wall of the cable is attached to the rubber pad.
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[0009] Preferred scheme: the straight line of the flat
curve is parallel to the axis of the flared steel casing tube,
the length of the straight line is not less than 200mm, and
the axial distance from the straight line to the flared steel
casing tube is the sum of the radius of the cable, the
thickness of the rubber pad and the manufacturing error
of 3mm.

[0010] Preferred scheme: the straight line of the flat
curve is tangent to the circular curve, and the radius of
the circular curve is R>P/q, wherein P is a cable force
and qis aradial bearing capacity of the flared steel casing
tube; and the length of the circular curve is L>2SR/H,
wherein S is a longitudinal displacement of the cable and
H is a height difference between upper and lower anchor
points of the cable.

[0011] Preferred scheme: one end of the cable guiding
pipe is welded with an anchor backing plate, the other
end of the cable guiding pipe is welded with an anchor
sealing plate, both ends of the outer wall of the flared
steel casing tube are provided with end circumferential
stiffeners, the end circumferential stiffeners are welded
with the inner wall of the cable guiding pipe, and the cir-
cumferential stiffeners and radial stiffeners are attached
to the inner wall of the cable guiding pipe.

[0012] Preferred scheme: the flared steel casing tube
is located at one end away from the cable sealing tube
in the cable guiding pipe, and the flared steel casing tube
is located outside the cable sealing tube.

[0013] Preferred scheme: the yield strength of struc-
tural materials of the flared steel casing tube is not less
than 345MPa.

[0014] An installation method of the anchoring appa-
ratus that adapts to the longitudinal movement of a struc-
ture, comprising the following steps:

composing a cable guiding pipe with a near anchor
section and a far anchor section, and the cable guid-
ing pipe is divided into the near anchor section and
the far anchor section to facilitate the welding of end
circumferential stiffeners with the cable guiding pipe;

processing a flared steel casing tube according to a
designed flat curve, and attaching a rubber pad to
an inner wall of the flared steel casing tube;

welding radial stiffeners, circumferential stiffeners
and end circumferential stiffeners on the outer wall
of the flared steel casing tube according to a setting
sequence;

sleeving part of the flared steel casing tube into the
near anchor section of the cable guiding pipe, and
welding the end circumferential stiffeners at one end
of the flared steel casing tube with the inner wall of
the cable guiding pipe according to a setting position;

sleeving into the far anchor section of the cable guid-
ing pipe, welding the near anchor section and the far
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anchor section of the cable guiding pipe into a whole,
and ensuring that the axes of the near anchor section
and the far anchor section coincide.

welding the end circumferential stiffeners atthe other
end of the flared steel casing tube with the inner wall
of the cable guiding pipe, and forming the flared steel
casing tube and the cable guiding pipe as a whole;

welding an anchor backing plate at one end of the
cable guiding pipe, and welding an anchor sealing
plate at the other end of the cable guiding pipe; and

threading the cable through the inside of the cable
guiding pipe for tensioning.

[0015] On the basis of the above technical scheme,
compared with the prior art, the present invention has
the following advantages:

1) The anchoring apparatus that adapts to the lon-
gitudinal movement (displacement) of a structure of
the presentinvention, is provided with a flared steel
casing tube adapted to the longitudinal movement
of the cable in the cable guiding pipe, the inner sur-
face of the flared steel casing tube is formed by a
flat curve, composed of a straight line and a circular
curve, rotating 360 degrees around the axis of the
flared steel casing tube. When the cable moves lon-
gitudinally with the main beam, the outer wall of the
cable is closely attached to the inner wall of the flared
steel casing tube, limiting the movement of the cable
and the port of the cable sealing tube, and transfer-
ring the concentrated cutting force of the cable and
the end of the cable sealing tube to the flared steel
casing tube. The flared steel casing tube increases
the contact area between the outer wall of the cable
and the inner wall of the flared steel casing tube,
thereby preventing part of the cable from being sub-
jected to a concentrated cutting force, and improving
the safety of the anchoring system.

2) The anchoring apparatus that adapts to the lon-
gitudinal movement of a structure of the presentin-
vention, is attached to a rubber pad on the inner wall
of the flared steel casing tube, and the rubber pad
has good flexibility and wear resistance. When the
outer wall of the cable contacts the rubber pad, the
surface wear of the cable can be significantly re-
duced and the outer wall of the cable can be protect-
ed. The anchoring apparatus welds the radial stiff-
eners, circumferential stiffeners and end circumfer-
ential stiffeners on the outer wall of the flared steel
casing tube according to a setting sequence, and
the radial stiffeners, circumferential stiffeners and
end circumferential stiffeners make the cable guiding
pipe and the flared steel casing tube form a whole,
thereby significantly improving the structural
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strength of the flared steel casing tube, and improv-
ing the durability of the flared steel casing tube.

3) The anchoring apparatus that adapts to the lon-
gitudinal movement of a structure of the present in-
vention, needs special design in the circular curve
section of the flared steel casing tube. The radius R
of the circular curve thereof is not less than the ratio
of the cable force P to radial bearing capacity q of
the flared steel casing tube; and the length L of the
circular curve is not less than twice the longitudinal
displacement S of the cable multiplied by the radius
R of the flared steel casing tube, and then divided
by the height difference H between the upper and
lower anchor points of the cable. The size and shape
of the anchoring apparatus in the flared steel casing
tube are accurately calculated by mechanics, which
meets the service performance requirements of the
anchoring apparatus.

Brief Description of the Drawings
[0016]

Fig. 1 is a structural diagram in the embodiment of
the present invention;

Fig. 2 is a sectional view along the A-A direction in
Fig. 1;

Fig. 3 is a sectional view along the B-B direction in
Fig. 1;

Fig. 4 is a schematic diagram of the longitudinal
movement of a cable after adopting the embodiment
of the present invention;

Fig. 5 is a schematic diagram of the longitudinal
movement of a cable in the background art.

[0017] Inthe Figures: 1-flared steel casing tube, 2-end
circumferential stiffener, 3-circumferential stiffener, 4-ra-
dial stiffener, 5-rubber pad, 6-cable, 7-cable sealing tube,
8-cable guiding pipe, 9-anchor sealing plate, 10-anchor
backing plate.

Detailed Description of the Embodiments

[0018] The present invention will be further described
below in detail with reference to the drawings in combi-
nation with the embodiments.

[0019] Itshould be noted that, in the case of no conflict,
the embodiments and the features in the embodiments
ofthe presentinvention can be combined with each other.
In the following, the technical solutions in the embodi-
ments of the present application will be clearly and com-
pletely described with reference to the drawings in the
embodiments of the present invention. Obviously, the de-
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scribed embodiments are only a part of the embodiments
of the present application, not all of the embodiments.
The following description of at least one exemplary em-
bodiment is actually merely illustrative and in no way
serves as any limitation on the present invention and its
application or use. Based on the embodiments in the
present invention, all other embodiments obtained by a
person of ordinary skill in the art without inventive efforts
shall fall within the protection scope of the present inven-
tion.

Embodiment 1

[0020] As shown in Figs. 1to 3, the embodiment of the
present invention provides an anchoring apparatus that
adapts to the longitudinal movement of a structure, com-
prising:

a cable guiding pipe 8, the cable guiding pipe 8 is a
cylindrical steel pipe structure; a cable 6 is threaded
through the inside of the cable guiding pipe 8, and
one end of the cable 6 is fixedly connected to an end
of the cable guiding pipe 8 by means of a cable seal-
ing tube 7;

a flared steel casing tube 1, the flared steel casing
tube 1 is located within the cable guiding pipe 8. The
flared steel casing tube 1 is located at one end away
from the cable sealing tube 7 in the cable guiding
pipe 8, and the flared steel casing tube 1 is located
outside the cable sealing tube 7. An inner diameter
of the flared steel casing tube 1 gradually increases
along a direction away from the cable sealing tube
7, and an outer wall of the flared steel casing tube 1
is fixedly connected to an inner wall of the cable guid-
ing pipe 8. Fig. 2 is a sectional view along the A-A
direction in Fig. 1, and Fig. 3 is a sectional view along
the B-B direction in Fig. 1. In order to highlight the
change difference between the section of the flared
steel casing tube 1 in Fig. 3 and the section of the
flared steel casing tube 1 in Fig. 2, the section of the
flared steel casing tube 1 in Fig. 3 is enlarged rather
than the actual size. The axis of the flared steel cas-
ing tube 1 is collinear with that of the cable guiding
pipe 8, the inner surface of the flared steel casing
tube 1 is formed by a flat curve, composed of a
straight line and a circular curve, rotating 360 de-
grees around the axis of the flared steel casing tube
1, and the axis distance from the circular curve to
the flared steel casing tube 1 is a radius R of the
circular curve.

[0021] The straight line of the flat curve is tangent to
the circular curve, and the radius of the circular curve is
R>P/q, wherein P is a cable force and qis a radial bearing
capacity of the flared steel casing tube; and the length
of the circular curve is L>2SR/H, wherein S is a longitu-
dinal displacement of cable 6 and H is a height difference
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between upper and lower anchor points of the cable 6.
The straight line of the flat curve is parallel to the axis of
the flared steel casing tube 1, the length of the straight
line is not less than 200mm, and the axial distance from
the straight line to the flared steel casing tube 1 is the
sum of the radius of the cable 6, the thickness of the
rubber pad 5 and the manufacturing error of 3mm. The
inner surface of the flared steel casing tube 1, formed by
rotating 360 degrees around the axis of the flared steel
casing tube 1 by a straight line, is the transition section
of the longitudinal movement of the cable 6. When the
cable 6 moves longitudinally, the cable 6 located within
the straight line range of the inner surface of the flared
steel casing tube 1 does not move longitudinally, that is,
the cable 6 and the port of the cable sealing tube 7 are
prevented from being subjected to a large concentrated
cutting force.

[0022] Circumferential stiffeners 3 and radial stiffeners
4 are arranged between the outer wall of the flared steel
casing tube 1 and the inner wall of the cable guiding pipe
8, and the circumferential stiffener 3 and the radial stiff-
ener 4 are welded with the outer wall of the flared steel
casing tube 1. The number of the radial stiffeners 4 is not
less than 8, the radial stiffeners 4 are evenly arranged
along the circumference of the outer wall of the flared
steel casing tube 1; the number of the circumferential
stiffeners 3 is provided with a plurality, the number of the
circumferential stiffeners 3 is determined by the length
of the flared steel casing tube 1, the plurality of the cir-
cumferential stiffeners 3 are evenly arranged along the
axis direction of the flared steel casing tube 1; and the
inner diameter of the plurality of the circumferential stiff-
eners 3 gradually increases along the direction away
from the cable sealing tube 7, and a distance between
two adjacent circumferential stiffeners 3 is not more than
200mm.

[0023] A rubber pad 5, the thickness thereof is about
10mm, and is attached to the inner wall of the flared steel
casing tube 1. When the cable 6 moves longitudinally,
the outer wall of the cable 6 is attached to the rubber pad
5.

Working Mechanism

[0024] The present invention relates to an anchoring
apparatus that adapts to the longitudinal movement of a
structure. The anchoring apparatus is provided with a
flared steel casing tube 1 adapted to the longitudinal
movement (displacement) ofthe cable 6 in the cable guid-
ing pipe 8. The inner surface of the flared steel casing
tube 1 is formed by a flat curve, composed of a straight
line and a circular curve, rotating 360 degrees around
the axis of the flared steel casing tube 1. When the cable
6 moves longitudinally with the main beam, the outer wall
of the cable 6 is closely attached to the inner wall of the
flared steel casing tube 1, limiting the movement of the
cable 6 and the port of the cable sealing tube 7, and
transferring the concentrated cutting force of the cable 6
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and the port of the cable sealing tube 7 to the flared steel
casing tube 1. As shown in Fig. 4, the flared steel casing
tube 1 increases the contact area between the outer wall
of the cable 6 and the inner wall of the flared steel casing
tube 1, thereby preventing part of the cable 6 from being
subjected to a concentrated cutting force, and improving
the safety of the anchoring system.

[0025] Inordertoimprove the structural strength of the
flared steel casing tube 1, the anchoring apparatus welds
the radial stiffeners 4, circumferential stiffeners 3 and end
circumferential stiffeners 2 on the outer wall of the flared
steel casing tube 1 according to a setting sequence. The
radial stiffeners 4, circumferential stiffeners 3 and end
circumferential stiffeners 2 form make the cable guiding
pipe 8 and the flared steel casing tube 1 form a whole,
thereby significantly improving the structural strength of
the flared steel casing tube 1, and improving the durability
of the flared steel casing tube 1. In order to reduce the
surface wear of the cable 6, the anchoring apparatus is
attached to a rubber pad 5 on the inner wall of the flared
steel casing tube 1. The rubber pad 5 has good flexibility
and wear resistance. When the outer wall of the cable 6
contacts the rubber pad 5, the surface wear of the cable
6 can be significantly reduced and the outer wall of the
cable 6 can be protected.

[0026] In order to meet the service performance re-
quirements of the anchoring apparatus, the shape and
size of the flared steel casing tube 1 are specially de-
signed according to the circular curve section of the flared
steel casing tube according to actual engineering require-
ments. The radius R of the circular curve thereof is not
less than the ratio of the cable force P to radial bearing
capacity q of the flared steel casing tube; and the length
L of the circular curve is not less than twice the longitu-
dinal displacement S of the cable multiplied by the radius
R of the flared steel casing tube, and then divided by the
height difference H between the upper and lower anchor
points of the cable. The size and shape of the anchoring
apparatus in the flared steel casing tube 1 are accurately
calculated by mechanics, which meets the service per-
formance requirements of the anchoring apparatus.
[0027] Preferred scheme: one end of the cable guiding
pipe 8 is welded with an anchor backing plate 10, the
other end of the cable guiding pipe 8 is welded with an
anchor sealing plate 9, both ends of the outer wall of the
flared steel casing tube 1 are provided with end circum-
ferential stiffeners 2, the end circumferential stiffeners 2
are welded with the inner wall of the cable guiding pipe
8, and the circumferential stiffeners 3 and radial stiffeners
4 are attached to the inner wall of the cable guiding pipe
8. The yield strength of structural materials of the flared
steel casing tube 1, the end circumferential stiffener 2,
the circumferential stiffener 3 and the radial stiffener 4 is
notless than 345MPa, so as to improve the radial bearing
capacity of the anchoring apparatus.
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Embodiment 2

[0028] As shownin Figs. 1to 3, on the other hand, the
present invention provides an installation method of the
anchoring apparatus that adapts to the longitudinal
movement of a structure, comprising the following steps.
[0029] S1: The cable guiding pipe 8 is composed of a
near anchor section and a far anchor section. The near
anchor section is one end close to the cable sealing tube
7, and the far anchor section is one end away from the
cable sealing tube 7. The cable guiding pipe 8 is divided
into the near anchor section and the far anchor section
to facilitate the welding of end circumferential stiffeners
2 with the cable guiding pipe 8.

[0030] S2: The flared steel casing tube 1 is processed
according to a designed flat curve, the radius R of the
circular curve of the flared steel casing tube 1 is not less
than the ratio of the cable force P to radial bearing ca-
pacity q of the flared steel casing tube. The length L of
the circular curve is not less than twice the longitudinal
displacement S of the cable multiplied by the radius R of
the flared steel casing tube, and then divided by the
height difference H between the upper and lower anchor
points of the cable.

[0031] S3: After the flared steel casing tube 1 is proc-
essed and formed, the inner wall of the flared steel casing
tube 1 is attached to a rubber pad 5.

[0032] S4: Radial stiffeners 4, circumferential stiffen-
ers 3 and end circumferential stiffeners 2 on the outer
wall of the flared steel casing tube 1 are welded according
to a setting sequence.

[0033] S5: Part of the flared steel casing tube 1 is
sleeved into the near anchor section of the cable guiding
pipe 8, and the end circumferential stiffeners 2 at one
end of the flared steel casing tube 1 close to the cable
sealing tube 7 is welded with the inner wall of the cable
guiding pipe 8 according to a setting position.

[0034] S6: The far anchor section of the cable guiding
pipe 8 is sleeved, the near anchor section and the far
anchor section of the cable guiding pipe 8 are welded
into a whole, and the axes of the near anchor section and
the far anchor section are ensured coincide.

[0035] S7: The end circumferential stiffeners 2 at the
other end of the flared steel casing tube 1 away from the
cable sealing tube 7 is welded with the inner wall of the
cable guiding pipe 8, and the flared steel casing tube 1
and the cable guiding pipe 8 are formed as a whole.
[0036] S8:Ananchorbacking plate 10is welded atone
end of the cable guiding pipe 8 close to the cable sealing
tube 7, and an anchor sealing plate 9 is welded at the
other end of the cable guiding pipe 8 away from the cable
sealing tube 7.

[0037] S9: The cable 6 is threaded through the inside
of the cable guiding pipe 8 for tensioning, so as to realize
the connection between the main beam and the auxiliary
pier.

[0038] Those skilled in the art can make various mod-
ifications and variations to the present invention. Thus,
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in the event that these modifications and variations of the
present invention are within the protection scope of the
claims and the equivalents thereof, the present invention
also intends to comprise such modifications and varia-
tions.

[0039] The contents that are not described in detail in
the description belong to the prior art well known by one
skilled in the art.

Claims

1.  An anchoring apparatus that adapts to the longitu-
dinal movement of a structure, comprising

a cable guiding pipe (8), a cable (6) is threaded
through the inside of the cable guiding pipe (8),
the cable (6) is fixedly connected to an end of
the cable guiding pipe (8) by means of a cable
sealing tube (7); and

a flared steel casing tube (1), the flared steel
casing tube (1) is located within the cable guid-
ing pipe (8), an inner diameter of the flared steel
casing tube (1) gradually increases along a di-
rection away from the cable sealing tube (7); and
an outer wall of the flared steel casing tube (1)
is fixedly connected to an inner wall of the cable

guiding pipe (8).

2. The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 1,
wherein
circumferential stiffeners (3) and radial stiffeners (4)
are arranged between the outer wall of the flared
steel casing tube (1) and the inner wall of the cable
guiding pipe (8), wherein the circumferential stiffener
(3) is circular, the radial stiffener (4) is long strip, and
the circumferential stiffener (3) and the radial stiff-
ener (4) are fixedly connected to the outer wall of the
flared steel casing tube (1) and the inner wall of the
cable guiding pipe (8).

3. The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 2,
wherein
the number of the radial stiffeners (4) is not less than
8, the radial stiffeners (4) are evenly arranged along
the circumference of the outer wall of the flared steel
casing tube (1); the number of the circumferential
stiffeners (3) is provided with a plurality, the plurality
of the circumferential stiffeners (3) are evenly ar-
ranged along an axis direction of the flared steel cas-
ing tube (1); and the inner diameter of the plurality
ofthe circumferential stiffeners (3) gradually increas-
es along the direction away from the cable sealing
tube (7), and a distance between two adjacent cir-
cumferential stiffeners (3) is not more than 200mm.
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4. The anchoring apparatus that adapts to the longitu-

dinal movement of a structure according to claim 1,
wherein

the axis of the flared steel casing tube (1) is col-
linear with that of the cable guiding pipe (8), the
inner surface of the flared steel casing tube (1)
is formed by a flat curve, composed of a straight
line and a circular curve, rotating 360 degrees
around the axis of the flared steel casing tube
(1), and the axis distance from the circular curve
to the flared steel casing tube (1) is a radius R
of the circular curve; and

the inner surface of the flared steel casing tube
(1) is provided with a rubber pad (5), the rubber
pad (5) is attached to the inner wall of the flared
steel casing tube (1), and the outer wall of the
cable (6) is attached to the rubber pad (5).

The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 4,
wherein

the straight line of the flat curve is parallel to the axis
of the flared steel casing tube (1), the length of the
straight line is not less than 200mm, and the axial
distance from the straight line to the flared steel cas-
ing tube (1) is the sum of the radius of the cable (6),
the thickness of the rubber pad (5) and the manu-
facturing error of 3mm.

The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 4,
wherein

the straight line of the flat curve is tangent to the
circular curve, and the radius of the circular curve is
R>P/q, wherein P is a cable force and q is a radial
bearing capacity of the flared steel casing tube; and
the length of the circular curve is L>2SR/H, wherein
S is a longitudinal displacement of the cable (6) and
H is a height difference between upper and lower
anchor points of the cable (6).

The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 1,
wherein

one end of the cable guiding pipe (8) is welded with
an anchor backing plate (10), the other end of the
cable guiding pipe (8) is welded with an anchor seal-
ing plate (9), both ends of the outer wall of the flared
steel casing tube (1) are provided with end circum-
ferential stiffeners (2), the end circumferential stiff-
eners (2) are welded with the inner wall of the cable
guiding pipe (8), and the circumferential stiffeners
(3) and radial stiffeners (4) are attached to the inner
wall of the cable guiding pipe (8).

The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 1,
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10.

wherein

the flared steel casing tube (1) is located at one end
away from the cable sealing tube (7) in the cable
guiding pipe (8), and the flared steel casing tube (1)
is located outside the cable sealing tube (7).

The anchoring apparatus that adapts to the longitu-
dinal movement of a structure according to claim 1,
wherein

the yield strength of structural materials of the flared
steel casing tube (1) is not less than 345MPa.

An installation method of the anchoring apparatus
that adapts to the longitudinal movement of a struc-
ture according to according to any one of claims 1-9,
comprising the following steps:

composing a cable guiding pipe (8) with a near
anchor section and a far anchor section, and the
cable guiding pipe (8) is divided into the near
anchor section and the far anchor section to fa-
cilitate the welding of end circumferential stiff-
eners (2) with the cable guiding pipe (8);
processing a flared steel casing tube (1) accord-
ing to a designed flat curve, and attaching a rub-
ber pad (5) to an inner wall of the flared steel
casing tube (1);

welding radial stiffeners (4), circumferential stiff-
eners (3) and end circumferential stiffeners (2)
on the outer wall of the flared steel casing tube
(1) according to a setting sequence;

sleeving part of the flared steel casing tube (1)
into the near anchor section of the cable guiding
pipe (8), and welding the end circumferential
stiffeners (2) at one end of the flared steel casing
tube (1) with the inner wall of the cable guiding
pipe (8) according to a setting position;
sleeving into the far anchor section of the cable
guiding pipe (8), welding the near anchor section
and the far anchor section of the cable guiding
pipe (8) into a whole, and ensuring that the axes
of the near anchor section and the far anchor
section coincide; welding the end circumferen-
tial stiffeners (2) at the other end of the flared
steel casing tube (1) with the inner wall of the
cable guiding pipe (8), and forming the flared
steel casing tube (1) and the cable guiding pipe
(8) as a whole;

welding an anchor backing plate (10) at one end
of the cable guiding pipe (8), and welding an
anchor sealing plate (9) at the other end of the
cable guiding pipe (8); and

threading the cable (6) through the inside of the
cable guiding pipe (8) for tensioning.
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