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(57) Abrege/Abstract:
The group of inventions relates to above-ground pipeline supports and can be used In laying pipelines In difficult geological
conditions. A movable pipeline-support contains a moving portion and a stationary portion which interact with one another. The
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moving portion includes a cradle, which Is In the form of a half-cylinder having semi-annular rigidity ribs (frames) located on the

outer side of the cradle, separable half pipe clamps which affix the pipeline In the cradle, and lateral cheek-pieces which are rigidly
welded to the cradle and which are movably affixed to the base of the support by means of a hinged connection. The base Is
capable of sliding along the stationary portion of the support. The stationary portion contains a table-like grillage foundation with a
base plate positioned above same, said base plate having a sliding surface. The table-like grillage foundation Is affixed to a pile
foundation by means of hinge-type support assemblies. A support assembly Is In the form of a support coupling which Is Iinstalled
freely, with a gap, on two half-rings which are rigidly connected to a pile. Positioned on a coupling Is a support plate with an
aperture which corresponds to the inner diameter of the coupling. The plate Is connected to the coupling by means of vertical

gussets and horizontal rigidity ribs.




CA 02942824 2016-09-14

11

ABSTRACT

The claimed group of inventions relates to the construction of above-ground pipelines and can
be used for laying pipelines in severe geological conditions, for example, in the conditions of
permafrost, including the presence of a small surface slope. The technical result achieved when
using the claimed group of inventions is to ensure the uniform distribution of the load from the
pipeline to the bedding cradle, the possibility of displacement of the movable part of a pipeline
support in given design conditions, prevention of deformation in the event of possible soil heaving
through the implementation of compensating deformation of the unit bearing on a pile of the
hinged type. The object is solved in that the movable pipeline support includes associated moving
and fixed parts. In this case the movable part includes the cradle, made in the form of a
semi-cylinder, at least with two semi-annular stiffeners (frames) located on the outside ot the
cradle, detachable half-yokes, providing fixation of the pipe in the cradle, side cheeks, rigidly
welded to the frame and movably fixed to the tower base by hinge joint, while the base 1s made
with the possibility of sliding movement along the stationary surface of the support. Also the
objective is solved with structurally different performance of the supporting assembly, which i1s a
bearing sleeve installed freely with a gap on two rigidly connected to the pile foundation
half-rings in which is placed a support plate with a hole corresponding to the inner diameter of the
sleeve, wherein the plate is connected with the sleeve with the vertical rails and a horizontal
stiffeners that increase the rigidity of the supporting assembly.

[ndependent claims — 2, figures — 7.
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THE MOVABLE PIPELINE SUPPORT AND ITS SUPPORT ASSEMBLY

TECHNICAL FIELD

The claimed group of inventions relates to the construction of the above-ground pipelines and

can be used for pipelining in severe geological conditions, for example, in the conditions of
permafrost, including the presence of a small slope.

From the prior art it is known a sufficient number of different types of movable supports. All of
them are designed in such a way that, perceiving vertical and horizontal loads from the pipeline, at
the same time they do not interfere with its movement in the direction of its axis and in the
transverse direction.

Movable supports are installed to ensure the free movement of pipelines on supports at thermal
strains and possible hydraulic impacts. These supports perceive vertical load - the force of gravity
of pipelines placed on them with valves and heat insulation of various types - as well as horizontal
load, that depends on tower base friction factor. The movable support design affects the value of
friction factor. The most common movable supports are sliding support moving together with the

pipe on various support structures.

PRIOR ART
From the prior art it is known the U.S. patent No. 4128219, on application from 17.05.1976,

the “freely-movable support”, that allows a longitudinal and transverse movement of piping
caused by thermal contraction and expansion. The construction is formed by mutually crossed
vertically and horizontally oriented supporting rod elements with dismountable connection with
the possibility of adjusting the position of the pipeline. The pipeline is covered by rigid clamps
fixed to the movable horizontal support element. The design of the support and support assembly
provides the ability to adjust the position of the pipeline many times with its quite rigid fixation.
The disadvantages of the known technical solutions include the relatively large number of

connections, ties and fasteners, screws and nuts for height adjustment, which creates certain

limitations in terms of use of this invention, as well as some of the challenges in conducting
preventive maintenance and inspection of the support. The support was designed with a large
number of places difficult for inspection, so if you need at least partial repair, you will need to
disassemble the support. Additionally, the absence of rigid connection between piles may result in
the rejection of piles if soil heaving and the support falling.

Similar known technical solution is also known from the prior art, the utility model RF No.

128274 “SUPPORT FOR PIPELINE WITH GRADE”. In accordance with the formula of this



CA 02942824 2016-09-14

2

utility model, the support contains covering the pipeline half-yoke, base plate and stand, movably
interconnected, the cradle made in the form of a body mounted on a stand with the ability to move
around it.

The main disadvantage of this design is inclined position of the sliding surface ot the support,
which increases the load on the pipeline during operation on soils with a slope. In addition, the
design contains no constraints of support movement, which creates certain risks of displacement
beyond the design determined values.

Longitudinally movable support pipe is the closest to the claimed group of inventions to the
technical essence, consisting of cradle with clamps covering the pipeline and base plate with
hinges, and are supplied with a stand attached to the cradle and installed in the hinges. The side
cheeks of the stand are made beveled to allow tilting of the saddle relative to the base plate (RF
patent for utility model No. 64316). Support with its plate is installed on a prepared site. The pipe
is put down on the cradle and fixed with clamps. Free standing plate (tower base) position on the
platform ensures free movement of the pipe. Short stand with hinges increases the adaptability of
the support to the location.

This support moves with the pipeline on the platform, when the length of the pipeline is
increased (under the influence of positive temperatures), it affects the pipeline with the increased
loads arising from the friction of the plate on the pilework supporting surface. In addition, the
absence of friction pads between the cradle and the insulated pipe may cause damage to pipe jacket
and insulation.

The object of the claimed group of technical solutions is to ensure the reliability and
functionality of a design when operating in difficult geological conditions associated with
extremely low temperatures and possibility of permafrost heaving, reducing the risk of

deformation of the pipeline.

The technical result achieved when using the claimed group of inventions is to ensure the
uniform distribution of the load from the pipeline to the bedding cradle, the possibility of
displacement of the movable part of a pipeline support in given design conditions, prevention of

deformation in the event of possible soil heaving through the implementation of compensating

deformation of the unit bearing on a pile of the hinged type.

INVENTION DISCLOSURE

The set object is solved in that, in accordance with the claimed technical solution, the movable

pipeline support includes associated moving and fixed parts. In this case the movable part includes
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the cradle, made in the form of a semi-cylinder, at least with two semi-annular stiffeners (frames)
located on the outside of the cradle, detachable half-yokes, providing fixation of the pipe in the
cradle, side cheeks, rigidly welded to the frame and movably fixed to the tower base by hinge joint,
while the base is made with the possibility of sliding movement along the stationary surface of the
support. When manufacturing the movable support with four frames, the latter are placed at an
equal distance from each other, at that the far frames are made at the ends of the cradle. Hinge joint
is equipped with anti-friction bushings, insulating hinge elements from corrosion, reducing load
from the friction and increasing the durability of the unit. The tower base is a flat surface provided
with anti-friction corrosion-resistant spacers, for example, plates made of modified fluoropolymer
or thermoplastic material based on polyethylene with anti-friction properties, at that the ends of the
tower base are upwardly bent with the formation of sidesteps. Between half-yokes and pipeline
and between the cradle and the pipeline, friction pads are placed, which made of, e.g. siloxane,
providing electrical isolation of the pipeline from pile foundation to minimize the corrosion
processes, as well as protecting the pipeline jacket from damage when moving.

The fixed part of the support can be made for two-piled and four-piled foundation.

For the two-piled foundation, the fixed part of the support is a pilework table, made in the form
of interconnected beams, headers and rails, on which the base plate with the sliding surface 1s

placed, and two supporting assemblies of the hinged type, through which the pilework table is

fixed to the pile foundation.

For the four-piled foundation the fixed part of the support is a pilework table with base plate
with a sliding surface mounted on the longitudinal beams (longitudinally located relative to the
axis of the pipeline) and four supporting assemblies of the hinged type, through which the
longitudinal beams are fixed to the pile foundation.

Side stops is rigidly fixed, e.g. by welding, on the base plate opposed to each other at a
distance, providing the possibility of calculated transverse displacement of the support movable
part and deviation of the mounting supports and the installation of the pipeline. The sliding surface
of the base plate is formed by corrosion-resistant steel sheet, reinforced on the base plate. Also the
objective is solved with structurally different performance of the supporting assembly, which is a
bearing sleeve installed freely with a gap on two half-rings rigidly welded to the pile foundation,
which is placed a support plate with a hole corresponding to the inner diameter of the sleeve,
wherein the plate is connected with the sleeve with the vertical rails and a horizontal stifteners that

increase the rigidity of the supporting assembly. The pilework table can be mounted rigidly on the
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base plate by welding when mounting the support or semi-rigidly by bolted connection with a gap
ensuring the flexibility of the connections required when soil heaving (drawdown) under the pile
foundation. Half-rings are fixed to the pile with the technological gap between the ends of the half
rings. The gap between the inner diameter of the sleeve and the outer diameter of the piles 1s not
less than 8 mm. In other words, the gap between the inner diameter of the sleeve and the outer
diameter of the piles provides the possibility of lifting (lowering) the pile in case of possible soil
heaving (drawdown) up to 400 mm. The width of the half-ring defined as the difference between
the external and internal diameter corresponds to the thickness of the sleeve defined as the
difference between its outer and inner diameter increased by the size of the gap between sleeve and
pile.
BRIEF DESCRIPTION OF DRAWINGS

The claimed invention is illustrated by the following drawings.

Figure 1 schematically shows a view along the axis of the pipeline to the claimed design
characterized by the position of side stops in the vicinity of the base (longitudinally-movable
support).

Figure 2 schematically shows a view along the axis of the pipeline to the claimed pipeline

support characterized by the position of side stops at a certain distance from the base

(freely-movable support).

Figure 3 shows a side view of the claimed design for two-piled foundation.
Figure 4 shows a side view of the claimed design for four-piled foundation with longitudinal

beams.
Figure 5 schematically shows an image of the supporting sleeve.
Figure 6 shows a view of the base plate of the sleeve with the hole.

Figure 7 schematically shows the image of the movable part of support - cradle body ot the

claimed design.

Positions indicated on drawings:

The movable part - the cradle body includes:
1 - cradle:

2 - half-yokes;

3 - frames (stiffeners);
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4 - hinged joint;
5 - bolted joint;

6 - side cheeks:;

7 - anti-friction pads;
8 - tower base sidestep;
9 - tower base.

The fixed part of the support includes:

10 - pilework table;

11 - supporting sleeve;

12 - half-rings;

13 - support plate of the support sleeve with the hole;
14 - side stops;

15 - longitudinal beam:;

16 - pile (not part of support).

THE PREFERRED EMBODIMENT OF INVENTION

The claimed movable support relates to the class of sliding supports and comprises of the
movable and stationary parts interacting with each other by providing the possibility of sliding of
the movable part on the surface of the fixed part. The movable part of a pipeline support is a
complex framework, having a semi-cylindrical cradle 1 for location of the supported insulated
pipe, reinforced with frames 3 made in the form of flat half-rings. The framework uses two or
more frames. Figure 3 shows the structure of the movable support with four frames placed at an
equal distance from each other. At that the frames are fixed on the ends of the cradle 1. The width
of the half-ring frame depends on the pipeline diameter and calculated loads.

All contact surface of the semi-cylindrical cradle is provided with electrically insulating
friction pad made of, for example, siloxane. To the ends of the cradle detachably attached two
half-yokes 2 for fixing the pipeline on the cradle by bolted connection 5. The inner surface of the
half-yokes is also provided with an electrically insulating friction pad made, for example, of

siloxane. The side cheeks 6 are rigidly attached (by welding) to the cradle and are forming the
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backbone of cradle. The side cheeks are plates fixed by the horizontal welds to the cradle on either
side of the pipeline, wherein the frames are welded to the side cheeks for strengthening and
hardening of the entire support device. The frames in this case also tighten the side cheeks. The
shape of the plates contributes to hardening of the support structure. The side cheeks are movably
mounted in two hinges, which are made on the tower base of movable part of the support by
welding to the two lateral cheeks of the tower base. Hinges 4 is equipped with anti-friction
bushings, preventing jamming of the connection and providing corrosion resistance. The tower
base 9 is a flat surface provided with anti-friction, corrosion-resistant pads 7 made, for example, of
plates of modified fluoropolymer, wherein the ends of the tower base are upwardly bent with the
formation of the sidesteps 8, which increase the stiffness of the tower base in the transverse
direction. The sidesteps are made to prevent clogging of the movable part of the support when
shifting in the case of formation of the snow cover and icing of the pilework support surface. The
tower base has holes to prevent the accumulation of rainwater. The movable part of the support is
installed with its tower base on the surface of the fixed part of the support without any mutual
attachment. The fixed part of the support is a pilework table 10 and the assemblies of its
attachment to the pile foundation.

In the case of mounting the pile foundation of the support on four piles, the longitudinal beams
are used, which function as supporting elements of the pilework. They are mutually connecting

adjacent piles, lying parallel to the axis of the pipeline.

Pilework table is made in the form of a single-level two interconnected beams rigidly
connected in the same plane and reinforced with rigid vertically oriented scarves and jumpers. In
the case of the two-piles foundation (figure 2), the pilework table is mounted directly on the
foundation piles, and in case of using four-pile foundation (figure 4) the pilework table 1s mounted
on the foundation through the two longitudinal beams 15, which connect the two piles 16 on each
side, while the fixing to the piles are made through the supporting assembly of the hinged type.
Pilework table is covered with a support plate, the upper surface of which is moving to the base of
the movable part of the support that is possible when using the corrosion resistant steel sheet on the
base plate, made for example of steel 08H18N10.

The choice of foundation type is based on the load-bearing capacity of the soil and is
determined at the pipeline design stage.

On the surface of the pilework base plate the side stops - limiters 14 are fixed with the
possibility of changing their position, which are the long angles oriented along the geometric axis

of the pipeline. Mounting the side stops directly near the base at the sides at a distance ot not more
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than 50 mm limits the possibility of transverse displacement, allowing only a longitudinal
movement (figure 1 shows a longitudinally movable supporf). Accordingly, the more remote
mounting of the side stops provides the possibility of transverse displacement of the base over the
surface of the pilework base plate (figure 2 shows a freely-movable support).

From the prior art the rigid attachment of the pilework to the piles is known, that in case of
possible soil heaving or drawdown can lead to deformation of metal structures, the damage to
pilework weld joints and fall of support. The claimed invention presents the supporting assembly,
which using the connection of pilework with the foundation allows to provide a strain-free
condition of a pipeline support when changing the vertical position of the pile by up to 400 mm.

The supporting assembly includes two identical metal half-rings 12, rigidly welded opposite to
each other on one vertical level to the piling. The half-rings do not form a full ring after welding, a
technological gap of about 30 mm remains between them. The gap allows to compensate the
deviation of the piles diameter providing the normalized gap for welding. The height of the
half-rings is due to the need to reduce the thermal influence of the neighboring welded joints
(upper and lower) and ensure the strength of half-rings. The supporting sleeve 11 is loosely fitted
on the half-rings with a gap relative to the pile. The gap is not less than 8 mm. At the same time, the
sleeve is selected in a way that its thickness along with the size of the gap corresponds to the width
of the half-ring. The base plate 13 is welded to the upper end of the sleeve with a hole
corresponding to the inner diameter of the sleeve. The connection of plate 13 with the sleeve is
reinforced with at least two vertical gussets reinforced by horizontal ribs. The pilework table is
installed and rigidly welded to the sleeve supporting plates. This operation is performed during the
installation of the support.

Thus, a rigid connection of pile foundation with a pilework table is made only in the zone ot
fastening of the half-rings to the piles. Supporting assembly performs the function of a hinge, not a
rigid, coupling for compensation of possible deformations of the piles and workability of the
movable support.

The claimed design works as follows. During the implementation of works on the
above-ground pipelining, the support structures are arranged taking into account the soil quality,
Its slope, etc.

The heat insulated pipeline is put into the cradle, fixed with the two half-yokes with bolt
connection and installed in the design position. The inner surface of the cradle and half-yokes 1s
provided with a dielectric, friction material, for example, siloxane. Due to the presence of the

cradle side cheeks hinge joint with the base, the pipeline is self-installed in the design position
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defined by the profile of the track. Anti-friction pads allow smooth tilt of the cradle with the

pipeline, corrosion resistance and durability of the unit. After installation, the pipeline is ready for
operation. Regular changes of the transported processing medium temperature, vibration, pressure
changes inside the pipeline - all of it causes a constant, often significant (up to 600 mm) pipeline
displacements. When using the movable support of the claimed type, the pipeline displacements
perceived by support, i.e. by its movable part, whereby the movable part with rigidly fixed the
pipeline therein is shifted. The base is slipping, drifting on the surface of the pilework base plate.
The presence of anti-friction pads and corrosion resistant pilework base surface provides
unhindered movement of the base, significant (up to three times in case of application of not
corrosion-resistant steels for friction pair) reduction of horizontal loads on piles and the pipeline
from the friction forces. When placing side stops close to the base (to limit lateral movement), the
base of the cradle has no way of transverse slide and is moved in the longitudinal direction.

In case of soil heaving or downwards it is possible to change the vertical position of the piles,
which can lead to deformation of the support, the fracture of welded joints with the pile and the
risk of the pipeline failure. The claimed design of the supporting assembly, due to the lack of a
rigid connection with the pile, compensates any possible deformation, since the presence of the
gap between the pile and the inner diameter of the coupling, and also free (no hard links) bearing
on the half-rings, that are welded to the pile, allows the pilework support surface to tilt at difterent
changes in the vertical position of the opposite piles, at that the friction pads between the cradle

and the pipe help to prevent damage to its heat insulation and jacket in case of the pilework

inclination.
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CLAIMS

[.  Movable support of the pipeline, characterized in that it contains associated movable and
fixed parts, the movable part includes the cradle, made in the form of a semi-cylinder, at least two
half-ringed stiffeners (frames) located on the outside of the cradle, detachable half-yokes,
providing fixation of the pipe in the cradle, side cheeks, rigidly connected with the cradle and
flexibly fixed to the tower base of support by hinged joint, at that the base is made with the
possibility of sliding movement on the surface of the fixed part of the support, which includes
pilework table made in the form of interconnected beams, jumpers and scarves with base plate
with the sliding surface located on top and the supporting assemblies of the hinged type, through
which the pilework table is fastened to the pile foundation.

2. Movable support of the pipeline of claim 1, characterized in that the hinged joint equipped
with anti-friction bushings, protecting the hinge elements from corrosion and reducing the efforts
of friction.

3. Movable support of the pipeline of claim 1, characterized in that the base is a flat surface
provided with anti-friction corrosion-resistant pads, for example, a modified fluoropolymer,
wherein the ends of the base are upwardly bent with the formation of sidesteps.

4.  Movable support of the pipeline of claim 1, characterized in that the side stops are rigidly
fixed, e.g. by welding, on the base plate opposed to each other at the distance from the lateral edge
of the base, providing the possibility of calculated transverse displacement of the movable part of
the support.

5. Movable support of the pipeline of claim 1, characterized in that the friction pads, e.g. made
of siloxane, are placed between half-yokes and pipeline and between the cradle and the pipeline,
providing electrical insulation of the pipeline and preventing damage to insulation and pipe jacket.
6. Movable support of the pipeline of claim 1, characterized in that the sliding surface of the
base plate is formed by corrosion-resistant steel sheet, fixed on the base plate.

7.  Movable support of the pipeline of claim 1, characterized in that the pile foundation i1s made
four-piled, wherein the pilework table is mounted on the longitudinal beams. |
8.  Movable support of the pipeline of claim 1, characterized in that the pile foundation 1s made
two-piled.

9.  Supporting assembly of the movable part of pipeline support characterized in that it is a
bearing sleeve installed freely with a gap relative to the pile on the two half-rings rigidly connected
to the pile in which is placed a support plate with a hole corresponding to the inner diameter of the

sleeve, wherein the plate is connected with the sleeve with the vertical rails and a horizontal

stiffeners that increase the rigidity of the supporting assembly.
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10. Supporting assembly of claim 9, characterized in that the half-rings are fixed to the pile on
one altitude level with the technological gap between the ends of the halt-rings.

1. Supporting assembly of claim 9, characterized in that the gap between the inner diameter of
the sleeve and the outer diameter of the piles is not less than 8§ mm.

12. Supporting assembly of claim 9, characterized in that the gap between the internal diameter
of the sleeve and the external diameter of the piles and the free bearing of the sleeve to the
half-rings provides the possibility of changing the vertical position of the pile in case of possible
soil heaving (drawdown) up to 400 mm.

13.  Supporting assembly of claim 9, characterized in that the half-ring width defined as the
difference between the internal and external diameter, corresponds to the thickness of the sleeve,
defined as the difference between its outer and inner diameter increased by the size ot the gap
between the sleeve and the pile.

14. Supporting assembly of claim 9, characterized in that the base plate with a hole 1s rigidly
attached to the pilework table by welded joint.

5. Supporting assembly of claim 9, characterized in that the base plate with a hole 1s
semi-rigidly attached to the pilework table by a bolted connection having a gap, providing the

flexibility of the bolted connection needed in case of heaving (drawdown) of piles.



CA 02942824 2016-09-14

12

NN N S

Fig. 1



SN S NN [UUR R [N N

10

/7
2

CA 02942824 2016-09-14

13

[T "!ih‘EEAﬂQ ‘ 1
._..!E-IIL‘HIIIII

;, ._ 5

R ST T S S S s

Fig. 2



_ .
Nl W WO &

a/.n ‘Een
m | 4_ .LI

I B =1

////,/// 1%

-)'
D
S
(®)!
L
o
Ay
Sy
d
f—



S L

/6

LINT T 1 T

~

W///%Nﬂ“ -

pais

”

W (——

A ———
e A ———————————————————————————— TR TR e ek

3

[ F=s
NI




CA 02942824 2016-09-14

16

AN i

g

Fig. 7



P e W B -

O o R

0 il Al
:
c THNIN L T/
7 _I__
/7 1R e
A TS A VS

dur.1



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - abstract drawing

