
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

40
4 

14
2

A
1

TEPZZ¥4Z4_4 A_T
(11) EP 3 404 142 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
21.11.2018 Bulletin 2018/47

(21) Application number: 16884604.6

(22) Date of filing: 08.04.2016

(51) Int Cl.:
E01B 1/00 (2006.01) E01B 29/00 (2006.01)

(86) International application number: 
PCT/CN2016/078779

(87) International publication number: 
WO 2017/121044 (20.07.2017 Gazette 2017/29)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 11.01.2016 CN 201610013534

(71) Applicants:  
• Beijing Urban Construction 

Design & Development Group Co., Limited
Beijing 100037 (CN)

• Anhui Xingyu Railway Equipment Co., Ltd
Bengbu City, Anhui 233010 (CN)

(72) Inventors:  
• YANG, Xiuren

Beijing 100037 (CN)
• XUE, Henghe

Beijing 100037 (CN)
• CHEN, Peng

Beijing 100037 (CN)
• QU, Cun

Beijing 100037 (CN)
• WU, Jianzhong

Beijing 100037 (CN)

(74) Representative: Franke, Dirk
Franke & Partner 
Patent- und Rechtsanwälte 
Widenmayerstraße 25
80538 München (DE)

(54) PRECAST SLAB RAILWAY TRACK STRUCTURAL SYSTEM FOR VIBRATION MITIGATION 
AND ASSOCIATED CONSTRUCTION METHOD

(57) A precast slab railway track structural system
for vibration mitigation. The system consists of a steel
rail (7), a fastener (5), a precast slab (6), an elastic cush-
ion (4), a sealing sleeve (3), a longitudinal connection
device (10), and a filling layer (1). The elastic cushion (4)
and the precast slab (6) can be manufactured as an in-
tegrated body within a factory. The invention further dis-
closes an associated construction method. The precast
slab railway track is laid using a track laying equipment

such as a slab transporting vehicle, a hoisting vehicle,
and precision control vehicle. The invention has simple
construction steps, rapid construction speed, high con-
struction accuracy, good railway track levelness and
smoothness, and low requirements for physical labor.
The invention further addresses issues of inconvenience
when replacing a railway track slab or the elastic cushion
during actual operations of a railway track.
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Description

BACKGROUND

[0001] The invention relates to field of damping of rail
transit, in particular to a damping (vibration reduction)
track structure system with prefabricated slab and a sup-
porting construction method.
[0002] With the large-scale networking development
of urban rail transit, construction time limit of the urban
rail transit is becoming increasingly tense. Construction
process of track structure is more close to operating time,
and the pressure of construction period thereof is partic-
ularly prominent. In general, the construction period of a
subway line in about nine months, which is often com-
pressed to six months or less. Form of traditional track
structure has many characteristics, such as more con-
struction links, mainly manual work, difficult to control the
construction accuracy and construction progress being
slow, and so on. Under the condition that the whole con-
struction period and the rail laying period are com-
pressed, the construction precision and the quality of the
laying rail are seriously declined, resulting in poor ride
comfort of the line in operation and poor amenity of the
running vehicles, frequent occurrence of rail diseases,
and increasing environmental vibration and noise.
[0003] A traditional damping track structure adopts a
construction method of on-site binding steel bar and cast-
in-place concrete. Generally, construction speed thereof
is from 25 m to 50 m per day, number of construction
workers is 80 to 100. Amount of cast-in-place concrete
is large, especially in the shield tunnel, because of the
narrow working area and a large number of manual work
links, construction precision and work efficiency is low,
and safety risk is high, with cost of design, construction
and maintenance increased. In addition, line diseases in
cast-in-place damping track section often occur, e.g., bal-
last bed is likely cracking, and so on.
[0004] In view of the above defects, by diligent design-
ing and much experiment and study, inventor proposes
a damping track structure system with prefabricated slab
and a fast construction method and device supporting
the structure, to overcome such many defects from cur-
rent damping track structure system.

SUMMARY

[0005] An object of the invention is to provide a new
damping track structure system of prefabricated slab type
and with adjustable damping performance for rail transit.
The track structure system is suitable for all kinds of rail
damping requirements, manufactured by factory and laid
with highly automatic dedicated equipment, with charac-
teristics of high construction speed, high track structure
precision and good rail line smoothness, and can effec-
tively overcome the problems existing in the existing track
structure system (including damping and non-damping
track structure).

[0006] To overcome above matters, the invention pro-
vides a new damping track structure system of a prefab-
ricated slab type and supporting construction method
thereof.
[0007] The damping performance of the new damping
track structure system of the prefabricated slab type is
adjustable, suitable for laying by manual or automatic
dedicated equipment, supported by adjustable tempo-
rary vertical supporting device (supporting leg). The track
structure system includes, in turn, a prefabricated high
precision track slab, an elastic cushion on surface of the
track slab in a special way (which can be compounded
in factory or in construction site), a temporary vertical
supporting with adjustable support height, a post-cast
fixed pile for the track slab, and self-compacting concrete
prefabricated on bottom of the track slab or rigid backfill
material with good fluidity. Main construction sequence
of the new damping track structure system of prefabri-
cated slab type can be as following: producing prefabri-
cated track slab structure in factory or on site → com-
pounding damping cushion in factory or site → perform-
ing high precision positioning on the track slab by using
dedicated planking equipment → temporarily fixing the
track slab by the vertical supporting device → casting
concrete filling layer under the track slab one or more
times.

1. The new damping track structure system of the
fabricated slab type is featured with:

1) prefabricating high precision reinforced con-
crete track slabs by high precision molds in fac-
tory or on site.
2) the upper surface of the track slab in the form
of horizontal plane or herringbone slope surface;
section of track slab being polygonal, and struc-
ture of both sides of circular tunnel section being
slope surface to enhance the adaptability to tun-
nel section; track slab section of rectangular and
horseshoe tunnel section being possible rectan-
gular section, or same as the circular tunnel sec-
tion i.e., both sides thereof being of the slope
form.
3) the surface of the track slab provided with a
dedicated protruding platform for supporting rail,
which is equipped with fasteners for connecting
steel rails.
4) steel bar spacing in the slab arranged accord-
ing to certain modulus (such as integer times of
25mm or 50mm) and shape, which realizes au-
tomatic production of the steel mesh in the slab.
5) the corresponding holes and embedded parts
are reserved on the track slab to meet particular
needs of construction and use, which mainly in-
cludes the following aspects (which can be se-
lected according to specific needs):

(1) installing embedded parts for steel rail
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fasteners (nylon sleeves, etc.);
(2) 1-3 holes running through the thickness
direction of track slab (for casting of filled
layer under the slab, position reservation of
fixed pile, observation of casting of filled lay-
er under the slab, etc.);
(3) reservation of installation conditions for
installation of temporary positioning vertical
supporting devices wherein the vertical sup-
porting device may be installed in a position
close to the slab or to the side of the slab.
(4) pre-embedding installation parts for au-
tomatic measurement and positioning
marks, which can be realized by pre-em-
bedding pipe in the slab or directly using
pipe for mounting fastener and so on;
(5) setting centering marks for positioning
in laying track slabs;
(6) pre-embedding parts for composite con-
nection of the elastic cushion, wherein the
pre-embedded parts for connection can be
done by bolt sleeve, fixed end of expansion
bolt, simple expansion bolt or even wooden
embedded pile, etc, and compounding of
prefabricated slab and the elastic cushion
can be realized by means of reserved slot
or embedded channel, etc;
(7) pre-embedding 3 to 4 dedicated hoisting
nails for hoisting;
(8) preserving prefabricated parts for longi-
tudinal connection of track slabs;
(9) pre-embedding parts for the installation
of contact rails, etc (if necessary).

2. the damping cushion is compounded in the bottom
and side of the prefabricated track slab in the factory
or the construction site to realize the integration of
the slab and the cushion, with key points are as fol-
lowing:

1) the damping cushion being made of elastic
materials, including damping film with different
structure and form, polyurethane sheet and oth-
er materials with similar elastic and damping
performance.
2) in order to meet requirement of different
damping levels, three laying methods, such as
full laying, strip laying and point laying at the
bottom of the track slab can be used to lay the
damping cushion. When the elastic cushion is
of surface supporting, the lower surface of the
track slab is tiled on the whole upper surface of
the elastic cushion. When the elastic cushion is
of strip supporting, the elastic cushion compris-
es at least two parallel elastic supporting strips,
and the lower surface of the track slab is laid on
the top surface of the two elastic support strips.
When the elastic cushion is of point supporting,

it comprises a plurality of cuboids, cylindrical,
circular or ridge-shaped elastic cushion ar-
ranged at intervals, and the lower surface of the
track slab is laid on the support of the plurality
of elastic points;
3) the connection between the damping cushion
and the track slab adopts a special connection
method which does not affect the performance
of the damping cushion;
4) in order to prevent elastic loss or even failure
of the damping cushion caused by the filling con-
crete at the bottom into gap of the cushion, a
special elastic sealing sleeve with "cap brim" at
bottom is set in hole position of the track slab,
wherein the "cap brim" at the bottom of the seal-
ing sleeve is effectively and tightly connected
with the bottom surface of the damping cushion.
The sealed sleeve also has the functions of iso-
lating the track slab from the fixed position pile,
avoiding direct hard contact, allowing up and
down free deformation of the track slab without
constraint from the positioning pile, so as to re-
alize the elastic positioning of the track slab,
avoid the stress concentration, and ensure that
the elasticity of the track slab will not be lost.
5) compounding damping cushion at the bottom
of the track slab is integrated with the end and
sides of the track slab. After integrated forming,
the damping cushion is of sleeve shoe(casing)
form, and the bottom and the side of the damping
cushion are formed as a whole. Main function
of the side cushion is to realize elastic isolation
between the track slab and the surrounding con-
crete, in order to avoid concrete pouring into the
joint layer between the damping cushion and the
track slab during construction and to ensure up
and down free deformation of the track slab with-
out constraint, avoid situation of damping "short
circuit". Main function of the bottom cushion is
to provide the elasticity of the track slab and re-
alize the damping function of the track structure
system.
6) sealing measures may be set in the exposed
part of the elastic cushion to prevent dust, dirt
or groundwater from entering the compounding
layer during construction and operation.

3. After the damping cushion is compounded on the
prefabricated track slab in the factory or the construc-
tion site, the slab is transported to the rail laying site,
with main construction procedures as follows:

1) slab conveyer vehicle (with function of hoist-
ing and unloading slab) carrying the slabs to the
site;
2) placing the track slab on the precision trolley.
3) according to the instruction for adjusting slab,
the precision adjustment trolley can adjust the
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track slab with multiple degrees of freedom (lon-
gitudinal, transverse, rotation and elevation,
etc.), and finish the fine adjustment and posi-
tioning of the track slab, which includes steps
of: slab adjustment control system directing the
total station to automatically measure the marks
placed on the track slab; according to measure-
ment results, deviations of position and space
attitude from the design position of the track slab
being calculated; the slab adjustment command
being issued to a fine adjustment trolley; the fine
adjustment trolley completing adjustment ac-
tion; repeating the above procedures as re-
quired, until the track slab adjustment being in
place.
3) using the vertical supporting device for the
track slab with adjustable height, the space
shape and position of the track slab after fine
adjustment are maintained and fixed; each track
slab is provided with a number of support points
according to needs, and the vertical support de-
vice can be arranged in the slab or on the side
of the slab; in order to adapt to the structure
slope which may exist in the tunnel structure at
the bottom, a universal adjustable movable ball
head pad which can adapt to the slope angle
independently is installed at the bottom of the
vertical supporting device; the vertical support-
ing device is designed with disassembly and re-
use capacity; the vertical supporting device
should be able to ensure the absolute stability
of the track slab at all times so that the position
accuracy of the track slab can always meet the
error limit requirements of fine adjustment when
pouring the filling layer under the slab later.
4) pouring concrete filling layer under the slab,
which is carried out through a pouring hole pre-
served for filling in the track slab; in order to avoid
the track slab precision affected by the track slab
floating in the filling layer filling process, filling
layer pouring can be done by 2 and 3 times of
pouring processes.
5) when the filling layer is poured and reaches
a certain strength, the vertical supporting device
is taken out, and the movable ball head cushion
at the bottom thereof is automatically separated
from the supporting device and left in the con-
crete; in order to ensure that the supporting de-
vice can be removed smoothly, the part of the
supporting body structure in the concrete is in
the form of a cone, and is provided with a central
exhaust hole.
6) installation of fasteners. After the filling layer
reaches certain strength, the upper buckle com-
ponents of the track slab arc installed, and the
buckle components are transported to the work-
ing surface by the track slab transporter, the or-
der thereof is of the elastic cushion under the

slab → the iron plate → the elastic cushion under
the rail.
7) Steel rail installation. Steel rails will be moved
to working surface by a rail transporter, and
through the transporter, the steel rails is unload-
ed to installation point and spread out, through
the manual way, the steel rail will be put into the
rail groove of the iron plate, and the gauge block,
connecting bolts and elastic bars will be in-
stalled.

[0008] According to the structure and the supporting
construction method, the damping track structure system
with prefabricated slab and a supporting construction
method of the invention can make the track structure sys-
tem have damping function by adopting the prefabricated
track slab and the damping cushion, and can solve the
vibration problem caused by rail transit. By reserving pre-
embedded parts or installation condition for hoisting, slab
cushion compound, track slab measurement, filling layer
pouring under the track slab, laying and positioning of
the slab, fixing of the slab, etc., in the slab, and by using
rail laying equipment such as slab carrier, crane and fine
adjustment trolley and the like, the hoisting, laying and
precise positioning of the slab is realized, which solves
the problems of rapid and high-precision construction
and the replacement of track slab and elastic cushion in
later period. The invention has the advantages of simple
construction procedure, fast construction speed, high
construction precision, good rail smoothness and low la-
bor intensity, etc.
[0009] Detailed contents of the invention may be ob-
tained by means of the later description and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

Fig. 1 shows a structural schematic diagram of a
damping track structure system with prefabricated
slab of the present invention.
Fig. 2 shows a top view of the surface support of the
invention.
Fig. 3 shows a top view of the point support of the
invention.
Fig. 4 shows a top view of the stripe support of the
invention.
Fig. 5 shows a schematic diagram of the invention
when the slab is fixed by the adjusting rod after the
slab is adjusted in place.
Fig. 6 shows a schematic diagram of the structure
of the slab transporter of the present invention.
Fig. 7 shows a schematic diagram of the structure
of the crane of the invention.
Fig. 8 shows a schematic diagram of the structure
of a crane of the present invention with fine adjust-
ment function.
Fig. 9 shows a schematic diagram of the structure
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of the fine adjustment trolley of the present invention.

DETAILED DESCRIPTION

[0011] Referring to Fig. 1, the invention relates to a
damping track structure system with prefabricated slab,
which is of a multi-layer design, comprising a filling layer
1, an elastic cushion 4 and a track slab 6, from the bottom
to the top.
[0012] The filling layer 1 is the lowest layer, and the
elastic cushion 4 is laid on the filling layer 1. Preferably,
the filling layer is made of self-compacting concrete,
thereby providing good fluidity during pouring and pro-
viding good supporting effect. End of the elastic cushion
4 is made of sealing material (polyurethane seaming ad-
hesive and the like) 15 to ensure that dust, sundries, wa-
ter, and so on will not enter the gap between the elastic
cushion 4 and the rail 6 or the elastic cushion 4 and the
filled layer 1.
[0013] The elastic cushion 4 is arranged on the filling
layer 1 to provide elastic cushioning to the filling layer 1
to avoid rapid damage thereof. Alternatively, the elastic
cushion 4 is made of elastic material such as rubber or
polyurethane, which can provide good damping effect.
[0014] The track slab 6 is arranged on the elastic cush-
ion 4 for damping, and the track slab 6 is provided with
two parallel steel rails 7, each of which being respectively
fixed on the track slab 6 by a plurality of fasteners 5.
[0015] Alternatively, the elastic cushion 4 may be of
surface supporting (see Fig. 2), point supporting (see Fig.
3), and strip supporting (see Fig. 4).
[0016] In the surface supporting shown in Fig. 2, the
lower surface of the track slab 6 is laid flat on the entire
upper surface of the elastic cushion 4 which is integrally
coated on the bottom and side parts on both sides of the
track slab 6
[0017] In the point supporting shown in Fig. 3, the elas-
tic cushion 4 includes a plurality of rectangular, cylindri-
cal, circular or ridge-shaped elastic cushion 4 arranged
at intervals, the lower surface of the track slab 6 being
laid on the plurality of elastic cushions.
[0018] In the strip supporting shown in Fig. 4, the elastic
cushion 4 includes at least two parallel elastic supporting
strips and the lower surface of the track slab 6 is laid on
the top surface of the two elastic supporting strips.
[0019] Alternatively, section of the track slab 6 is a sym-
metrically set polygon, with a beveled structure on both
sides to enhance adaptability to the tunnel section.
[0020] The upper surface of the track slab 6 is a hori-
zontal plane or with a slope, and can be provided with a
convex platform, surface of which is a horizontal plane
or a slope.
[0021] The upper surface of track slab 6 is reserved
with four lifting points 11 for hoisting and laying, mark 14
for centering, preserved hole 12 for fixing and adjusting
slab, and holes for setting prism can be realized by using
nylon pipe for setting fastener or by pre-embedding nylon
pipe in the slab particularly.

[0022] Both sides of the track slab 6 can be provided
with longitudinal connection device 10, by which the track
slabs 6 can be connected each other, so as to better
avoid mutual dislocation between the slabs, wherein, the
longitudinal connecting device 10 may comprise a plu-
rality of mounting holes on the track slab 6 and connecting
bars secured to the mounting holes by bolts so as to
longitudinally connect the two prefabricated slabs.
[0023] Middle part of the track slab 6 is provided with
two holes 2, the hole 2 penetrates the track slab 6 and
the elastic cushion 4, and after pouring the filling layer
through the hole 2, a limit pile of the slab is formed.
[0024] A sealing sleeve 3 is installed in the hole 2, and
is of a cylinder structure made of elastic material, which
ensures that when the filling layer is poured from inner
of the hole, the filling material is prevented from entering
between the slab and the elastic cushion and resulting
in damping failure. Also, buffering is formed between the
slab and the limit pile.
[0025] The track slab 6 is of industrialized production,
and the elastic cushion and the track slab are integrated
in the factory (the elastic cushion can also be laid on the
site under special circumstances). After being transport-
ed to the site by a slab carrier, the slab can be laid and
finely adjusted by the fine adjustment trolley and fixed by
the adjusting rod 14, then is poured into the filling layer,
and the seamless line is laid.
[0026] The two sides of the track slab 6 may be pro-
vided with a drain 8, and the lower part of the elastic
cushion 4 may be provided with a ditch (at this time, the
drain 8 is not necessary) or without a ditch.
[0027] In order to provide the damping track structure
system with prefabricated slab of the invention, effective
compounding should be carried out when prefabricating,
wherein the compounding method of the rail damping
structure comprises the following steps:

Step 1: track slab prefabrication.

[0028] Steel bar binding within track slab, concrete
pouring in track slab and track slab maintenance after
prefabrication is conducted in factory, which can be re-
alized by using maintenance measures such as covering,
water retaining, film moisturizing, spraying or painting
curing agent and other.

Step 2: compounding of slab and cushion.

[0029] After the maintenance of the track slab, the bot-
tom face, the inclined plane and the side surface of the
track slab are covered with a damping cushion, which is
formed as a whole of the slab end, the slab underside
and the slab side to avoid cutting and second connecting.
The compounding of damping cushion and track slab
adopts a unique compounding method without affecting
the performance of the damping cushion.
[0030] The supporting construction method of the in-
vention mainly comprises the following steps:

7 8 
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Step 1: transport of track slabs.

[0031] The track slab is transported to the working site
by a dedicated slab conveyer vehicle, wherein the track
slab is hoisted on the slab conveyer vehicle, which is
provided with a self-locking device, which automatically
fixes the track slab and automatically aligns the center
of the track slab with the center of baseboard of the ve-
hicle to control the position of the track slab during trans-
portation. When the slab conveyer vehicle runs to the
working surface, the track slab is automatically unloaded
to the working surface by the associated slab unloading
mechanism. The slab conveyer vehicle in the tunnel
adopts rail-less transportation mode. Referring to Fig. 6
the slab conveyer vehicle in the tunnel comprises a ve-
hicle body 16 carrying a plurality of track slabs, a plurality
of running parts 18 located at the lower end of the vehicle
body. A belt conveyor 17 and a slab automatic unloading
mechanism 19 for unloading track slab are set at one
end of the transport slab, wherein, the slab conveyer ve-
hicle in the tunnel is also provided with a driver control
room at front and rear thereof, and the running mecha-
nism can be adjusted according to the different sections
of the tunnel structure to adapt to the running require-
ments of different structural forms (on plane or curved
surface basis).

Step 2. Lifting of track slabs.

[0032] The dedicated crane can hoist the track slab on
the working surface and run on the circular shield wall in
the tunnel. It can also run on the horizontal plane to adapt
to different types of structural planes (that is, on a plane
and curved surface basis). Referring to Figs. 7 and 8, the
crane has frame structure 20, running mechanism 21 that
can walk on curved surface and plane, lifting mechanism
22 that controls the track slab up and down, control sys-
tem 23, hydraulic system 25, positioning system 24 and
so on.

Step 3. Fine adjustment of track slab.

[0033] There are two solutions for fine adjustment of
the track slab, namely:

1. Solution 1

[0034] Fine adjustment mechanism and precise con-
trol system are provided in the dedicated crane. Referring
to Fig. 8, it mainly includes frame structure 20 and front
and backward running mechanism 21. The frame struc-
ture 20 is provided with a regulating oil cylinder 22, the
regulating oil cylinder 22 can comprise two longitudinal
adjusting oil cylinders and two transverse regulating oil
cylinders, which can adjust the track slab by a adjusting
rod connected to the track slab, and can feedback data
to control system of the fine adjustment trolley by meas-
ure equipment. Slab adjustment vehicle can automati-

cally adjust the elevation, the positioning of the central
line and the superelevation of the track slab, to make
position of the track slab reach the precision required by
fine adjustment. The running mechanism 21 adopts a
precision control system 23, feeds back to the hydraulic
system 25 through the measurement of the total station,
and realizes the accurate positioning of the crane through
the measurement positioning system 24 of the total sta-
tion, and accomplishes the fine adjustment of the track
slab. After the fine adjustment, a track slab supporter 13
is installed on the track slab to fix the track slab position,
so as to ensure that the position accuracy of the track
slab in the following pouring of the lower filling layer 1
always meets the error limits.

2. Solution 2

[0035] After the dedicated crane unloads the track slab
to the fine adjustment trolley developed by the inventor,
the track slab can be precisely adjusted and located
through the fine adjustment trolley.
[0036] Referring to Fig.9, the fine adjustment trolley
mainly comprises a tractor 27, a fine adjustment frame
26, a rotary tray 29, vertical and horizontal guide rails 28
and 30, a height adjustment cylinder 31, and so on. By
feeding back data from measuring equipment to control
system of the fine adjustment trolley, the attitude of the
track slab can be adjusted automatically. The axis of the
track slab is parallel to the central line of the line by ro-
tating the rotation tray 29 for core rotation, then the de-
gree of freedom of rotation is locked. The position of the
tray moving along and perpendicular to the line direction
is adjusted by using the longitudinal 28 and the trans-
verse guide rail 30, and the projection position (horizontal
position) of the track slab on the moving tray is adjusted
in place. The height of the track slab is adjusted by vertical
adjustment Jack 31 located above moving mechanism.
Finally, the position of the track slab reaches the precision
required by fine adjustment. After the fine adjustment,
the track slab supporter 13 is installed on the track slab
to fix position of the track slab, so as to ensure that the
position accuracy of the track slab in following pouring
of the lower filling layer 1 always meets the error limit.

Step 2: concrete pouring.

[0037] The concrete can be poured after checking the
compound condition of the damping cushion and the
track slab as well as the sealing condition around the
damping cushion. The filling layer in the lower part of the
track slab is made of self-compacting concrete.
[0038] The self-compacting concrete is poured in the
field mixing method. The self-compacting concrete
should be bagged. After being transported to the site, the
concrete should be mixed with mixing equipment. After
mixed evenly, the self-compacting concrete should be
poured through the filling hole reserved in the track slab
(and also as a convex platform for limit).

9 10 
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[0039] In order to achieve smooth surface and increase
compactness during pouring of the self-compacting con-
crete, a small vibrator can be inserted to assist vibration
and stirring.
[0040] After pouring, concrete settlement may be
caused by bubble overflow during the standing process,
the concrete shall be added to the specified elevation
before the initial setting of the concrete. In order to avoid
the track slab precision affected by the track slab floating
in pouring the filling the layer, the filling layer can be
poured in place by pouring two times as following: the
filling layer being poured to 50mm above the bottom of
the slab for the first time, and then further poured after
the concrete is finally set.

Step 3: buckle components laying.

[0041] After the self-compacting concrete reaches cer-
tain strength, the assembly of the buckle components on
top of the track slab is carried out, wherein the buckle
components are transported to the working surface by
the track slab transporter, and the order of installation is:
rubber pad plate under the slab → iron plate → rubber
plate under the rail.

Step 4: rail laying.

[0042] The rail is transported to the working surface by
the track slab transport vehicle, and the steel rail is dis-
charged to the installation point by the transport vehicle,
and the steel rail is manually allocated to the rail groove
of the iron plate bearing plate, and the gauge block, con-
necting bolts and elastic bars are installed and welded
together.
[0043] The invention has the following advantages:

1. the form of structure can adapt to the size of sub-
way shield tunnel and reduce the influence of civil
construction error on rail laying.
2. by adopting the prefabricated slab structure, the
laying schedule and construction quality are im-
proved, the reliability of the track structure system is
enhanced, and the appearance is more beautiful.
3. by adopting the factory compound way of prefab-
ricated slab and elastic cushion, it can realize the
protection of the slab when hoisting and upper bear-
ing, and because of canceling the link of laying elastic
cushion on the site, the construction progress has
been accelerated.
4. many measures such as reserved lifting point,
center mark, adjusting rod hole and measuring prism
hole are adopted on the slab, which realizes the rapid
and accurate construction of the track slab and im-
proves the exchangeability of the damping track
structure system.
5. self-compacting concrete being adopted to en-
hance the fluidity of concrete and ensure the com-
pactness of concrete under track slab.

6. the limit device and the bottom concrete are mold-
ed at the same time.
7. by using the fine adjustment trolley system devel-
oped by the inventor to carry on the planking con-
struction, the construction procedure is simple, the
construction progress speeds up greatly, the laying
precision is high, the labor intensity is reduced by a
large margin.

[0044] Therefore, the supporting construction method
of the slab-type rail damping structure machine can be
used in the field of rail transit, and not only the damping
performance can be designed according to the demand,
but also the characteristics of simple construction proce-
dure, fast construction speed, high construction preci-
sion, good rail smoothness and low labor intensity can
be realized. It accords with the current direction of rail
transit environmental protection, high efficiency and dis-
ease reduction, and has great social benefit. It can ef-
fectively reduce the vibration and secondary structure
noise caused by the operation of urban rail transit vehi-
cles.
[0045] It is obvious that the above descriptions and
records are merely illustrations and are not intended to
limit the disclosure application or use of the present in-
vention. Although embodiments have been described in
the embodiments and embodiments have been de-
scribed in the drawings, the present invention will not be
limited by the specific examples described in the accom-
panying drawings and embodiments as currently consid-
ered the best mode to implement the teachings of the
present invention. The scope of the invention will include
any embodiments that fall into the preceding specification
and the accompanying claims.

Claims

1. A damping track structure system with prefabricated
slab, characterized in that the damping track struc-
ture system with prefabricated slab comprises a fill-
ing layer , an elastic cushion and a track slab, from
the bottom to the top,
wherein the elastic cushion is laid on the filling layer,
the filling layer is made of self-compacting concrete
etc. with good fluidity, thereby providing good fluidity
during pouring and providing good supporting effect,
the elastic cushion and the prefabricated slab are
compounded as a whole, the track slab is arranged
on the elastic cushion for damping, the track slab is
provided with two parallel steel rails, each of which
being respectively fixed on the track slab by a plu-
rality of fasteners.

2. The damping track structure system as in claim 1,
characterized in that the elastic cushion is of sur-
face supporting, point supporting, or strip supporting,
in the surface supporting, the lower surface of the
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track slab is laid flat on the entire upper surface of
the elastic cushion,
in the point supporting, the elastic cushion includes
a plurality of rectangular, cylindrical, circular or ridge-
shaped elastic cushions arranged at intervals, the
lower surface of the track slab 6 being laid on the
plurality of elastic cushions,
in the strip supporting, the elastic cushion includes
at least two parallel elastic supporting strips and the
lower surface of the track slab is laid on the top sur-
face of the two elastic supporting strips.

3. The damping track structure system as in claim 1,
characterized in that upper surface of the track slab
is in the form of horizontal plane or herringbone slope
surface, section of the track slab is polygonal, and
structures of both sides of circular tunnel section are
slope surface to enhance the adaptability to tunnel
section.

4. The damping track structure system as in claim 1,
characterized in that there are provided 1 to 3 holes
running through the thickness direction of the track
slab on the track slab, for casting of filled layer under
the slab, position reservation of fixed pile, and ob-
servation of casting of filled layer under the slab.

5. The damping track structure system as in claim 1,
characterized in that installation structure for in-
stalling supporting legs for temporary positioning is
set on the track slab, wherein the supporting legs is
fixed and adjusted, by threads within the slab or on
the side of the slab for installing a mounting sleeve
device and the supporting legs, clenching with
threads within the sleeve device.

6. The damping track structure system as in claim 1,
characterized in that there is provided pre-embed-
ding structure for automatic measurement and posi-
tioning marks on the track slab, which includes pre-
embedding pipe within the slab or pipe for mounting
fastener.

7. The damping track structure system as in claim 1,
characterized in that there are provided centering
marks for positioning in laying slabs on the track slab.

8. The damping track structure system as in claim 1,
characterized in that there are provided pre-em-
bedding 3 to 4 dedicated hoisting nails for hoisting
on the track slab.

9. The damping track structure system as in claim 1,
characterized in that preserving prefabricated
parts for longitudinal connection are set at end of the
track slab.

10. The damping track structure system as in claim 1,

characterized in that pre-embedding parts for the
installation of contact rails are set on the track slab.

11. The damping track structure system as in claim 1,
characterized in that spacing between steel bars
within the slab is arranged according to certain mod-
ulus, so as to realize automatic production of the
steel mesh.

12. The damping track structure system as in claim 1,
characterized in that pre-embedding parts for com-
posite connection are set in the elastic cushion,
wherein pre-embedding parts is bolt sleeve, fixed
end of expansion bolt, simple expansion bolt or
wooden embedded pile, and compounding of pre-
fabricated slab and the elastic cushion can be real-
ized by means of reserved slot or embedded chan-
nel, etc.

13. The damping track structure system as in claim 1,
characterized in that connection between the
damping cushion and the track slab adopts a dedi-
cated connection manner which does not affect the
performance of the damping cushion.

14. The damping track structure system as in claim 1,
characterized in that compounding damping cush-
ion at the bottom of the track slab and cushion at
side are designed as separated with each other, as
a whole, or with different stiffness.

15. A supporting construction method for the damping
track structure system as described in any one of
claims 1 to 14, including the following steps:

Step 1: transporting and laying the track slab;
Step 2: pouring concrete;
wherein concrete construction is carried out af-
ter cleaning the water in the foundation of the
tunnel, checking compound situation of the
damping cushion and track slab and sealing
condition around the damping cushion, concrete
material with good fluidity such as self-compact-
ing concrete, etc. is used in the lower part of the
track slab;
Step 3: concrete maintaining;
Step 4: laying buckle components;
Step 5: laying steel rail.

16. The supporting construction method as described in
claim 6, characterized in that said Step 1 compris-
es:

1) the slabs being carried to site by a slab con-
veyer vehicle, running mechanism of which can
be adjusted according to different sections of
the tunnel structure to adapt to running require-
ments of different structural forms;
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2) dedicated crane hoisting the track slab on the
working surface, and run on a circular shield wall
in the tunnel, and can also run on the horizontal
plane to adapt to different types of structural
planes;
3) finely adjusting the track slab with two man-
ners, that is, running on a dedicated fine adjust-
ment trolley or a crane with function of fine ad-
justment, according to instruction for adjusting
slab, adjusting the track slab thereon with mul-
tiple degrees of freedom (longitudinal, trans-
verse, rotation and elevation, etc.), and finishing
the fine adjustment and positioning of the track
slab, which includes steps of: slab adjustment
control system directing the total station to au-
tomatically measure the marks placed on the
track slab; according to measurement results,
calculating deviations of position and space at-
titude from the design position of the track slab;
sending slab adjustment instruction to a fine ad-
justment mechanism; the fine adjustment mech-
anism completing adjustment action and repeat-
ing the above procedures as required, until the
track slab adjustment being in place.
4) after completing fine adjustment, using ad-
justable supporting legs for fixing the finely ad-
justed prefabricated slab, wherein the support-
ing legs can be set closed to center of the slab
or on the side of the slab, wherein the supporting
leg is able to ensure absolute stability of the track
slab at all times so that position accuracy of the
track slab can always meet the error limit re-
quirements for the fine adjustment when pouring
the filling layer under the slab later.
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