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[ 0006]  

 

 

 

 

 

 

 

 

 
 
 

 

 

[ 0007] In view of at least one of the above defects or improvement requirements in the 

art, the embodiments of the present invention provide a longitudinal connecting structure 

of an assembled sleeper slab-type or track slab-type ballastless track structure, a 

ballastless track structure including the longitudinal connecting structure, and an 

                                  ballastless track structure. With the present invention, the 

accuracy during on-site laying construction can be improved, disassembly and installation 

are convenient, the construction difficulty can be reduced, the speed of on-site 

construction can be increased, the structure is simple and positioning of the sleeper slabs 

or the track slabs is simple. 

 
[ 0008] In order to achieve the above objective, in the first aspect of the embodiments 

of the present invention, a - 

 
 

 

 

 

 

 

 

[ 0009] An inner diameter of the extrusion sleeve is greater than an outer diameter of 
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the longitudinal steel bar. Coupling ends of the two longitudinal steel bars are 

respectively inserted into two ends of the extrusion sleeve. The extrusion sleeve is 

deformed and performs a locking action under extrusion of a portable extruder. 

 
[ 0010] In an embodiment of the present invention, a portion of each of the coupling 

ends of the longitudinal steel bars, which is inserted into the extrusion sleeve, at least 

includes three thread turns. 

 
[ 0011]  In an embodiment  of  the  present  invention,     

is provided with a 
 

[ 0012] In  the  second  aspect  of  the  embodiments  of  the  present  invention,  a 
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[ 0014] In the third aspect of the embodiments, a  

 

 

 

 

 

 

 

[ 0015] In the fourth aspect of the embodiments, an 
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[ 0016] In the above  
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[ 0019]  

 

 

 

[ 0020]  a limiting steel bar    included. One 

end of the limiting steel bar is fixedly arranged on the foundation under the track, and 

another end of the limiting steel bar is vertically arranged between two prefabricated 

sleeper slabs or track slab. 
 

[ 0021] Alternatively, 

which is arranged on the foundation under the track. 

is included, 

 

[ 0022] Alternatively, a limiting boss is included, which is arranged within the intervals. 
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[ 0029]    

 

 

 

[ 0030]  
 

 

[ 0031] In the fifth aspect of the present invention, an  
 

 

 

[ 0032] a foundation under a track, successively placing prefabricated sleeper 

slabs at intervals is poured on the foundation under the track along a running direction of 

the track, in which a certain space is reserved between each prefabricated sleeper slab and 

the foundation under the track to perform initial adjustment and positioning of each 

prefabricated sleeper slab. 

 
[ 0033] In S2, prefabricated sleeper slabs are correspondingly and matchingly 

connected with each other through a plurality of longitudinal connecting structures to 

form one or more long slab units, then each long slab unit is correspondingly set into a 

ballastless track structure, and each prefabricated sleeper slab is positioned to make steel 

rails of the ballastless track structure overall horizontal. 

 
[ 0034] In S3, a  

 

 

 

 

 

 

 

 

 

 

[ 0035] The above improved technical features may be combined with each other as 

long as they not conflicts with each other. 
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[ 0036] In general, the above technical solutions conceived by the embodiments of the 

present invention have the following beneficial effects compared with the related art. 

 
[ 0037] (1) In the 

 

 

 

 

 

 

 

 

 

[ 0038]   In the 
 

the manufacturing method thereof  
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[ 0049] FIG. 1 is a stereoscopic structural schematic view of an - 

 

 

[ 0050] FIG. 2 is an overall structural explosion view of an 
 

 

[ 0051] FIG. 3 is a transverse sectional view of an 
 

 

[ 0052] FIG. 4 is a longitudinal sectional view of a longitudinal connecting structure of 

an            - 

 
[ 0053] FIG. 5 is a top plan view of a longitudinal connecting structure of an 

 

 

 
[ 0054] FIG. 6 is a partial diagrammatic view of a longitudinal connecting structure of 

an   

 

[ 0055] In all the accompanying drawings, the same reference numerals indicate the 

same technical features. Specifically: 1. prefabricated sleeper slab; 101. slab body; 102. 

longitudinal steel bar; 103. lightening hole; 104. extrusion sleeve; 1041. extrusion rib; 2. 

             
 

 
 
 
 

 
[ 0056] In order to make the purpose, technical solutions and advantages of the 

embodiments of the present invention more clear, the embodiments of the present 

invention will be further illustrated in detail in combination with accompanying drawings 

and embodiments hereinafter. It should be understood that the specific implementations 

described here are used only to explain the embodiments of the present invention, rather 

than limit them. 
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[ 0057] Furthermore, the technical features involved in the various implementations of 

the embodiments of the present invention described below may be combined with each 

other as long as they do not conflict with each other. 

 
[ 0058] An overall structural schematic diagram of an 

 

 

 

 

 

 

 

 

 
[ 0059] In an embodiment of the present invention, the ballastless track structure 

includes prefabricated sleeper slabs 1, a cast-in-place layer 2 and a foundation under a 

track 3 which are arranged in a manner that they are successively matched with each 

other. The foundation under the track 3 is arranged along the track direction. In an 

embodiment, the foundation under the track 3 can be a concrete base or a foundation 

backfill layer formed by pouring 
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[ 0060] In an embodiment of the present invention, the cast-in layer 2 is arranged 

between the prefabricated sleeper slabs 1 and the foundation under the track 3. The cast- 

in layer 2 can be obtained by casting after the prefabricated sleeper slabs 1 are placed on 

the foundation under the track 3, and then are correspondingly connected with each other, 

roughly adjusted and finely adjusted, so that the prefabricated sleeper slabs 1 and the 

foundation under the track 3 are closely attached to each other. In this way, the 

foundation under the track can subject a vertical force transmitted by the prefabricated 

sleeper slabs 1, and play a role in buffering and uniformly bearing the force. The 

arrangement of the cast-in layer 2 can fully achieve the adjustment of the prefabricated 

sleeper slabs 1 during the construction process, so as to ensure the levelness or flatness of 

the ballastless track at each position, and guarantee the operation smoothness of the track. 

In an embodiment of the present invention, after the prefabricated sleeper slabs 1 are 

correspondingly arranged on the foundation under the track 3, the distance between each 

prefabricated sleeper slab 1 and the foundation under the track 3 is adjusted, so that the 

steel rails 5 arranged on the prefabricated sleeper slabs 1 can be correspondingly 

connected, and the corresponding splicing accuracy of the track can be ensured. In an 

embodiment of the present invention, after the prefabricated sleeper slabs 1 are arranged 

on the foundation under the track 3, there is a certain distance therebetween, and then the 

prefabricated sleeper slabs 1 are roughly adjusted and finely adjusted. Concrete of 

corresponding thickness then is poured into the distance between the prefabricated 

sleeper slabs 1 and the foundation under the track 3 to form the cast-in layer 2 of the 

ballastless track structure. 

[ 0061] In an embodiment of the present invention, in order to improve the reliability 

of the connection between the cast-in layer 2 and the prefabricated sleeper slabs 1 as well 

as the reliability of the connection between the cast-in layer 2 and the foundation under 

the track 3, the lower surface of each prefabricated sleeper slab 1 and/or the upper surface 

of the foundation under the track 3 are textured . In such a way, the roughness of the 

lower surface of each prefabricated sleeper slab 1 and/or the upper surface of the 

foundation under the track 3 is increased and the flatness of the lower surface of each 

prefabricated sleeper slab 1 and/or the upper surface of the foundation under the track 3 is 

decreased. Accordingly, the static frictions of the connections of the cast-in layer 2 with 

the prefabricated sleeper slabs 1 and with the foundation under the track 3 are increased, 

to allow the stabilities of the connections of the cast-in layer 2 with the prefabricated 
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sleeper slabs 1 as well as with the foundation under the track 3 to be improved. Thus, the 

prefabricated sleeper slabs 1 and the foundation under the track 3 form a united 

track structure               -               
 

 

[ 0062] The prefabricated sleeper slabs 1 of an embodiment of the present invention are 

shown in FIG. 1 and FIG. 2, which have a slab-like structure. Furthermore, the 

prefabricated sleeper slabs 1 of an embodiment of the present invention are non- 

prestressed slabs. Of course, the prefabricated sleeper slabs 1 can also be provided in a 

form of prestressed slabs, which can be achieved by relevant technical means in the art 

according to actual needs. In an embodiment of the present invention,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
[ 0063] In an embodiment of the present invention, longitudinal connecting structures 

are provided between the two prefabricated sleeper slabs 1 adjacent to each other. In an 

embodiment of the present invention,                                      
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[ 0064] As shown in FIG. 4, FIG. 5 and FIG. 6, in an embodiment of the present 

invention,  

 

 

 

 

 

 

 

 

a portion of each of 

the coupling ends of the longitudinal steel bars 102 which is inserted into the extrusion 

sleeve 104 at least includes three thread turns, so as to ensure the locking force. 

 
[ 0065] Of course, the connection of the longitudinal steel bars 102 is not limited to the 

above form, which can also achieved by providing a lap joint for the longitudinal steel 

bars 102 matched with each other. Both ends of the lap joint are welded with two 

longitudinal steel bars 102 to achieve the longitudinal connection of the two prefabricated 

sleeper slabs 1. Moreover, the longitudinal connecting structures are not limited to the 

above-mentioned form of the longitudinal steel bars 102, and other forms can also be 

selected according to actual needs. For example, in another embodiment,   

 

 

 

 

 

 

 
[ 0066] In an embodiment of the present invention, a plurality of longitudinal steel bars 
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102 are arranged on the connecting sides of the prefabricated sleeper slabs 1 and are 

provided at both ends of each above-mentioned side, respectively. Moreover, in an 

embodiment of the present invention, the number of the longitudinal steel bars 102 

arranged on each of both ends of each above-mentioned side is 4. That is, the number of 

the longitudinal steel bars 102 arranged on both connecting end surfaces of each 

prefabricated sleeper slab 1 is 8. Therefore, the two prefabricated sleeper slabs 1 can be 

correspondingly connected by eight sleeves after being aligned with each other. In an 

embodiment of the present invention, the longitudinal steel bars 102 and corresponding 

sleeves form longitudinal connecting structures, so as to achieve the longitudinal 

connection of the prefabricated sleeper slabs 1, and form an             
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[ 0070] In an embodiment of the present invention, after the two prefabricated sleeper 

slabs 1 adjacent to each other are correspondingly connected with each other through the 

longitudinal connecting structures, a connecting filling portion can be provided 

corresponding to the longitudinal connecting structures. In an embodiment of the present 

application, the filling portion is obtained by on-site pouring reinforced concrete or 

organic materials into an interval between the two prefabricated sleeper slabs 1. Of course, 

in  an  embodiment  of  the  present  invention,           can be 

correspondingly provided at      
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[ 0071]                   

 

 limiting steel bar 401 

vertically arranged on the foundation under the track. That is, one end of the limiting steel 

bar 401 is fixedly arranged on the foundation under the track 3, and another end of the 

limiting steel bar 401 is vertically arranged between the two prefabrication sleeper slabs 1. 

Of course, the connection manner of the limiting steel bar 401 with the foundation under 

the track 3 can be selected according to actual needs, for example, the limiting steel bar is 

connected with the foundation under the track by on-site planting a bar, or is pre- 

embedded and fixed on the foundation under the track 3. Furthermore, the limiting 

member can also be provided in other forms, such as a pre- 

which is arranged in the foundation under the track 3, or a limiting 

boss which is arranged within the intervals. In an embodiment of the present invention, it 

is possible to provide one or more limiting members, which can be set according to the 

setting form of the limiting members or actual needs. Moreover, in the track direction of 

the ballastless track, each of the intervals between the prefabricated sleeper slabs 1 can be 

provided with a limiting member, or some of the intervals can be provided with a limiting 

member, which can be set according to actual needs, and is not described in detail here. 

 
[ 0072] In an embodiment of the present invention, if a limiting member is provided in 

- 
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the interval between the two prefabricated sleeper slabs 1 adjacent to each other, it is 

arranged after the longitudinal connecting structures are correspondingly connected with 

each other. In an embodiment of the present invention, if the longitudinal connecting 

structures are correspondingly provided with a hoop stirrup, the limiting member and the 

hoop stirrup can be correspondingly and matchingly connected with each other, so that 

the limiting member and the longitudinal connecting structures form an  
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[ 0077] In an embodiment of the present invention, the assembly method for 
 

 

 

 

 

[ 0078] In S1, a foundation under the track 3 is formed and poured in a corresponding 

tunnel, such as a subway tunnel. Then the prefabricated sleeper slabs 1 manufactured in 

the factory are transported to the construction site. The prefabricated sleeper slabs 1 are 

successively placed, at intervals, on the foundation under the track 3 along a running 

direction of a track, in which a certain space is reserved between each prefabricated 

sleeper slab 1 and the foundation under the track 3 to perform initial adjustment and 

positioning of each prefabricated sleeper slab 1. 

 
[ 0079] In S2, the prefabricated sleeper slabs 1 are correspondingly and matchingly 

connected with each other through a plurality of longitudinal connecting structures, such 

as longitudinal steel bars 102 and extrusion sleeves 104 described in one embodiment of 

the present invention, so as to form one or more long slab units. And then each long slab 

unit is correspondingly set into a ballastless track structure, and each prefabricated 

sleeper slab 1 is finely adjusted and positioned to make steel rails 5 of the ballastless 

track structure overall horizontal, so as to guarantee flatness or levelness of the steel rails 

5. 

 
[ 0080] In S3, a                     
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[ 0081] In the 
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[ 0082] It can be easily appreciated by those skilled in the art that, the embodiments 

described above are merely preferred embodiments of the embodiments of the present 

invention, and are not intended to limit the present invention. Any modification, 

equivalent and improvement within the spirit and principles of the embodiments of the 

present invention shall be included in the scope of protection of the embodiments of the 

present invention. 
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a portion of each of the coupling ends of the 

longitudinal steel bars, which is inserted into the extrusion sleeve, at least comprises three 

thread turns. 
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7. 

 

 

 

 

 

 

 

 

 
 
 
 

8. 

  at the 
 

 

 

 

 

 

 

 

 
 
 
 

9. 
 

 

 

 
 
 
 

10. 
 

 

a limiting steel bar, one end of the limiting steel bar being fixedly arranged on the 
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foundation under the track, and another end of the limiting steel bar being vertically arranged 

between two prefabricated sleeper slabs or track slabs; or 
 

, which  is  arranged  on  the 

foundation under the track; or 
 

a limiting boss, which is arranged within the intervals. 
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S1: pouring a foundation under a track, successively placing prefabricated sleeper 

slabs at intervals on the foundation under the track along a running direction of the track, 

wherein a certain space is reserved between each prefabricated sleeper slab and the foundation 

under the track to perform initial adjustment and positioning of each prefabricated sleeper slab; 

 
S2: correspondingly and matchingly connecting prefabricated sleeper slabs with each 

other through a plurality of longitudinal connecting structures to form one or more long slab 

units, then correspondingly setting each long slab unit into a ballastless track structure, and 

positioning each prefabricated sleeper slab to make steel rails of the ballastless track structure 

overall horizontal; 
 

S3: providing a  
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