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

the related art, the present application provides -

with the 

longitudinal connecting structures in the present application, the accuracy during on-site 

laying construction can be improved, disassembly and installation are convenient, the 

construction difficulty is reduced, the speed of on-site construction is increased, the 

structure is simple, and positioning of the sleeper slabs or the track slabs is convenient. 

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

present application, 
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[ 0012] Furthermore,   at 
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[ 0013]   

 

[ 0014] Furthermore, 

-
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[ 0015] Furthermore, 

 

[ 0016] Furthermore, 

 

[ 0017] Furthermore, 
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[ 0018] Furthermore, 

 

[ 0019] Furthermore, 

 

[ 0020] As the second aspect of the present application, an 

 

[ 0021] prefabricated sleeper slabs or the prefabricated track slabs 

manufactured in a factory are transported to construction site, a predefined number of the 

prefabricated sleeper slabs or the prefabricated track slabs are longitudinally arranged 

along the track, and then the prefabricated sleeper slabs or the prefabricated track slabs 

are initially adjusted and positioned. 

[ 0022] In Step S2, the longitudinal steel bars pre-embedded in the prefabricated 

sleeper slabs or the prefabricated track slabs are connected with each other through 

semicircular sleeves and locking bushes of a plurality of split connecting sleeves, and 

then the prefabricated sleeper slabs or the prefabricated track slabs are finely adjusted and 

positioned. 

[ 0023] In Step S3, a plurality of 

-

-
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[ 0024] a plurality of 

-

-

-

 

[ 0025] As the third aspect of the present application, an 

-

 

[ 0026] a plurality of prefabricated sleeper slabs 

 

[ 0027] 
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-

 

[ 0028] connecting filling portions formed by reinforced concrete structures, each of 

the connecting filling portions being at least filled in each of some of the intervals to 

connect the two prefabricated sleeper slabs adjacent to each other. 

[ 0029] Alternatively, 

-  

[ 0030] a plurality of prefabricated track slabs 

 

[ 0031] 

- track

track

track

track

track

track  

[ 0032] connecting filling portions formed by reinforced concrete structures, each of 

the connecting filling portions being as least filled in each of some of the intervals to 

connect the two prefabricated track slabs adjacent to each other. 

[ 0033] Furthermore, 
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[ 0034] 

 

[ 0035] 

 

[ 0036] As the fourth aspect of the present application, an 

-

 

[ 0037] A predefined number of the prefabricated sleeper slabs are longitudinally 

arranged along the track, and then the prefabricated sleeper slabs are initially adjusted and 

positioned. 

[ 0038] 

 

[ 0039] Each of the connecting filling portions is filled in each of at least some of the 

intervals. 

[ 0040] Alternatively, -

 

[ 0041] A predefined number of the prefabricated  slabs are longitudinally 

arranged along the track, and then the prefabricated  slabs are initially adjusted and 

positioned. 

[ 0042] 
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[ 0043] Each of the connecting filling portions is filled in each of at least some of the 

intervals. 

[ 0044] The above further improved technical features may be combined with each 

other as long as not causing conflicts with each other.  

[ 0045] In general, the above technical solutions conceived by the present application 

have the following beneficial effects compared with the related art. 

[ 0046] (1) In the 

 

[ 0047] In the 

the 

manufacturing method thereof

-

 

[ 0048] In the 

-

-
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[ 0049] In the 

 

[ 0050] In the 

 

[ 0051] In the 
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[ 0052] In the 

-

 

[ 0053] In the 

-

 

[ 0054] 
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[ 0055] FIG. 1 is a schematic view of an 

 

[ 0056] FIG. 2 is an exploded view of an 

 

[ 0057] FIG. 3 is a transverse cross-sectional view of an 

 

[ 0058] FIG. 4 is a schematic view of first embodiment of limiting members; 

[ 0059] FIG. 5 is a schematic view of second embodiment of limiting members; 

[ 0060] FIG. 6 is a schematic view of third embodiment of limiting members; 

[ 0061] FIG. 7 is a schematic view of fourth embodiment of limiting members; 

[ 0062] FIG. 8 is a longitudinal cross-sectional view of a longitudinal connecting 

structure; 

[ 0063] FIG. 9 is a top plan view of a longitudinal connecting structure; and 
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[ 0064] FIG. 10 is a partial schematic view of a longitudinal connecting structure. 

 

 

[ 0065] In order to make the purpose, technical solutions and advantages of the present 

application more clear and obvious, the present application 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 present application, rather than limit it.  

[ 0066] Furthermore, the technical features involved in the various implementations of 

the present application described below may be combined with each other as long as not 

causing conflicts with each other.  

[ 0067] An overall schematic view of an 

- -

 

[ 0068] In the preferred embodiments of the present application, the ballastless track 

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

under a track 3 which are successively and matchingly arranged. Furthermore, the 

foundation under the track 3 in the preferred embodiments is arranged along the track 

direction. Preferably, the foundation under the track 3 can be a concrete base or a 

foundation fillback layer formed by pouring 
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- -

 

[ 0069] Furthermore, in the preferred embodiments, 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 placing the prefabricated sleeper slabs 1 above the 

foundation under the track 3 and by pouring after corresponding connection, rough 

adjustment and fine adjustment, so that the prefabricated sleeper slabs 1 and the 

foundation under the track 3 are closely attached to each other, to subject the vertical 

force transmitted by the prefabricated sleeper slabs 1, and play a role in buffering and 

uniformly keeping 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, to ensure 

the levelness and flatness of the track at each position in the ballastless track, and 

guarantee the operation stability of the track. In the preferred embodiments, after the 

prefabricated sleeper slabs 1 are correspondingly arranged above the foundation under the 

track 3, the distance between each of the prefabricated sleeper slabs 1 and the foundation 

under the track 3 is adjusted, so that the steel rails 5 arranged on each of the prefabricated 

sleeper slabs 1 can be correspondingly connected with each other, and the corresponding 

splicing accuracy of the track is ensured. Furthermore, in the preferred embodiments, 

after the prefabricated sleeper slabs 1 are arranged above 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. And then concrete with corresponding thickness is 
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poured into the space 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. 

[ 0070] Preferably, in order to improve the reliability of the connection between the 

cast-in layer 2 and the prefabricated sleeper slabs 1 and the reliability of the connection 

between the cast-in layer 2 and the foundation under the track 3, in the preferred 

embodiments, a roughening process is performed on the lower surface of the 

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

That is, the roughness of the lower surface of the 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 the prefabricated sleeper slab 1 and/or the upper surface of the foundation 

under the track 3 is decreased. Therefore, each of the static friction between the cast-in 

layer 2 and the prefabricated sleeper slabs 1 and the static friction between the cast-in 

layer 2 and the foundation under the track 3 is increased, which further improve the 

stability of the connection between the cast-in layer 2 and the prefabricated sleeper slabs 

1 and the stability of the connection between the cast-in layer 2 and the foundation under 

the track 3. Therefore, the prefabricated sleeper slabs 1 and the foundation under the track 

3 form a united track  structure -

 

[ 0071] Furthermore, the prefabricated sleeper slabs 1 in the preferred embodiments are 

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

sleeper slabs 1 are preferably non- prestressed slabs. Of course, the prefabricated sleeper 

slabs 1 can be in the form of prestressed slabs, which can be achieved by using relevant 

technical means in the related art according to actual needs. Furthermore, 

matchingly
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[ 0072] Furthermore, in the preferred embodiments, a longitudinal connecting structure 

is provided between the two prefabricated sleeper slabs 1 adjacent to each other. 

Furthermore, in particular, in the preferred embodiments, 

 

[ 0073] As shown in FIG. 8, FIG. 9 and FIG. 10, preferably, in the preferred 

embodiments, -
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-

 

[ 0074] Of course, the connection of the longitudinal steel bars 102 is not limited to the 

above form, and can also achieved by providing a connecting member for the 

corresponding longitudinal steel bars 102. One end of the connecting member is welded 

with one of two longitudinal steel bars 102 and another end of the connecting member is 

welded with another one of 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, but it can be preferably selected in other forms according to actual needs. 

For example, in another preferred embodiment, 

- - -
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[ 0075] Furthermore, in the preferred embodiments, a plurality of longitudinal steel 

bars 102 are arranged on the side for connection of each of the prefabricated sleeper slabs 

1, and are provided at two ends of said side. In the preferred embodiments, four 

longitudinal steel bars 102 are arranged on each of the two ends of said side. That is, 

eight longitudinal steel bars 102 are arranged on the side for connection of each of the 

prefabricated sleeper slabs 1. Therefore, the two prefabricated sleeper slabs 1 can be 

connected by 8 sleeves after being aligned with each other. In the preferred embodiments, 

the longitudinal steel bars 102 and the sleeves correspondingly form a longitudinal 

connecting structure, to achieve the longitudinal connection of the prefabricated sleeper 

slabs 1, and then form an 

 

[ 0076] 

-

 

[ 0077] 
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[ 0078] -

-

 

[ 0079] Furthermore, in the preferred embodiments, after the two prefabricated sleeper 

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

connecting structure, a connecting filling portion can be correspondingly provided on the 

longitudinal connecting structure. Preferably, the filling portion is obtained by on-site 

pouring reinforced concrete into an interval between the two prefabricated sleeper slabs 1 

adjacent to each other. Of course, in the preferred embodiments, 

 can be correspondingly provided between the 

between the 

-
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- -

 

[ 0080] 

-

 

[ 0081] 

-
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[ 0082] 

-

 

[ 0083] 

-

 

[ 0084] In order to meet the requirements for the vibration damping section, a 

- -

-
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-

    -

 

[ 0085] 

 

the number of the limiting 

members can be one or more, which can be selected according to the setting form of the 

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

limiting members can be provided in each of all or some of the intervals between the 

prefabricated sleeper slabs 1, which can be selected according to actual needs, and is not 

described in detail here. 

[ 0086] The limiting members 4 include limiting steel bars 401 and limiting sleeves 

403. The connecting filling portions 402 connect two slab bodies 101 into an integrated 

structure by connecting the longitudinal connecting structures 102 between the two slab 

bodies adjacent to each other. The connecting filling portions 402 are arranged on the 

cast-in-place layer 2 and the vibration damping layer 6 to be adapted to the up and down 

displacement caused by vibration. The limiting steel bar 401 and the limiting sleeve 402 

are arranged in cooperation with the connecting filling portion 402, in which the liming 

steel bar 401 and the limiting sleeve 402 are matched with each other to form an 

integrated vertical implant structure in the connecting gap. The vertical implant structure 

is matched with the connecting filling portion 402 to achieve the transverse and 

longitudinal limitation, to form a structure in which the vertical implant structure is 

partially movable connected with the foundation under the track 3. That is, one of the 
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limiting steel bar 401 and the limiting sleeve 403 is fixedly connected with the foundation 

under the track 3, and the other of the limiting steel bar 401 and the limiting sleeve 403 is 

movably connected with the foundation under the track, rather than forming an 

immovable connecting structure, so that the vertical implant structure can vertically move 

while achieving the transverse and longitudinal limitation, thereby better buffering the 

vibration generated by the train operation. 

[ 0087] In the first embodiment of the limiting members 4, as shown in FIG. 4, the 

limiting sleeves 403 are fixedly arranged in the connecting filling portion 402, the height 

of each of the limiting sleeves 403 is flush with the height of the connecting filling 

portion 402, and the bottom of each of the limiting sleeves 403 is not connected with the 

foundation under the track 3. The connecting filling portion 402 is a post-poured structure. 

Each of the limiting sleeves 403 is placed in a gap between the protrusions before pouring, 

and the connecting filling portion 402 is formed by pouring, of which the height is flush 

with that of each of the limiting sleeves 403. A limiting steel bar 401 is arranged in each 

of the liming sleeves 403, and the bottom of each of the limiting steel bars is fixed in the 

foundation under the track 3, to achieve the transverse and longitudinal limitation. There 

are several ways for fixing and connecting the bottom of each of the limiting steel bars 

and the foundation under the track 3. Preferably, the bottom of each of the limiting steel 

bars 401 is fixed with the foundation under the track 3 by threaded connection. 

[ 0088] Furthermore, in the second embodiment, as shown in FIG. 5, the limiting steel 

bars 401 are T-shaped limiting screws. The head of each of the limiting screws is 

arranged on top of each of the limiting sleeves 403, and not connected with 

corresponding limiting sleeve 403 and the connecting filling portion 402. Therefore, the 

limiting steel bars would not limit the up and down movement of the connecting filling 

portions 402, thereby buffering the vibration generated by the train operation and 

 achieving the transverse and longitudinal limitation. In the third 

embodiment, as shown in FIG. 6, the limiting steel bars 401 are inverted T-shaped 

limiting screws. The bottom of each of the limiting screws is arranged in the foundation 

under the track 3 to achieve the fixation of each of the limiting steel bars 401. The top of 

each of the limiting steel bars 401 is not slidably connected with the connecting filling 

portion and each of the limiting sleeves 403. 
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[ 0089] In the fourth embodiment of the limiting members 4, as shown in FIG. 7, the 

limiting steel bars 401 are arranged in the connecting filling portion 402, and the top of 

each of the limiting steel bars 401 is fixedly connected with the connecting filling portion 

402. The bottom of each of the limiting steel bars 401 is spaced from the vibration 

damping layer 6, and the bottom of each of the limiting steel bars 401 is higher than the 

vibration damping layer 6. The limiting sleeves 403 are fixed in the foundation under the 

track 3, and are not fixedly connected to the connecting filling portion 402. An isolating 

sleeve 404 is provided between each of the limiting sleeves 403 and the connecting filling 

portion 402, and slidably connected with the limiting sleeve. The height of each of the 

limiting sleeves 403 is lower than the height of the connecting filling portion 401, and the 

limiting steel bar 401 is arranged in each of the limiting sleeves 403. The limiting steel 

bars 401 and the limiting sleeves 402 arranged in the connecting filling portion 402 are 

matched with each other to achieve the transverse and longitudinal limitation. At the 

same time, the spacing height between each of the limiting steel bars 401 and the 

vibration damping layer 6 achieves the up and down movement of the connecting filling 

portion 402, to buffer the vibration generated by the train operation. 

[ 0090] As another aspect of the present application, an 

 

[ 0091] In Step S1, prefabricated sleeper slabs 1 manufactured in a factory are 

transported to construction site, a predefined number of the prefabricated sleeper slabs are 

longitudinally arranged along the track, and then the prefabricated sleeper slabs are 

initially adjusted and positioned. 

[ 0092] In Step S2, the longitudinal steel bars 102 pre-embedded in the prefabricated 

sleeper slabs are connected with each other through semicircular sleeves 1041 and 

locking bushes 1042 of a plurality of split connecting sleeves 104, and then the 

prefabricated sleeper slabs are finely adjusted and positioned. 

[ 0093] In Step S3, a plurality of 
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-

-

-

 

[ 0094] a plurality of 

-

-

-
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[ 0095] In the -

 

[ 0096] 

 

[ 0097] 

slidably
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[ 0098] Preferably, the connecting filling portions 402 are reinforced concrete, and the 

connecting filling portions 402 adopt an on-site concrete pouring process. 

[ 0099] As shown in FIG. 1, FIG. 2, FIG. 8 and FIG. 9, in one embodiment, an

- a plurality of 

prefabricated sleeper slabs 1, connecting filling 

portions 402 formed by reinforced concrete structures. The plurality of prefabricated 

sleeper slabs 1 are 

-

 Each of the connecting filling portions 402 is at least filled 

in each of some of the intervals to connect the two prefabricated sleeper slabs 1 adjacent 

to each other. 

[ 00100] Specifically, e

 

[ 00101] Correspondingly, an 
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[ 00102] a predefined number of the prefabricated sleeper slabs 1 are 

longitudinally arranged along the track, and then the prefabricated sleeper slabs are 

initially adjusted and positioned. 

[ 00103] In Step 2, 

 

[ 00104] each of the connecting filling portions 402 is filled in each of at least 

some of the intervals. 

[ 00105] As shown in FIG. 1, FIG. 2, FIG. 8 and FIG. 9, in another embodiment, t

-

a plurality of prefabricated  slabs 1, 

connecting filling portions 402 formed by reinforced concrete structures. The plurality of 

prefabricated  slabs 1 are 

-

 Each of the connecting filling 

portions 402 is at least filled in each of some of the intervals to connect the two 

prefabricated  slabs 1 adjacent to each other. 

[ 00106] Specifically, e
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[ 00107] Correspondingly, an 

 

[ 00108] a predefined number of the prefabricated track slabs are 

longitudinally arranged along the track, and then the prefabricated track slabs are initially 

adjusted and positioned. 

[ 00109] In Step 2, 

 

[ 00110] each of the connecting filling portions 402 is filled in each of at least 

some of the intervals. 

[ 00111] Those skilled in the art can easily appreciate that, what are described above are 

merely preferred embodiments of the present application, and are not to limit the present 

application. And any modification, equivalent and improvement within the spirit and 

principles of the present application shall be covered in the protective scope of the present 

application. 
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  at 
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7. 

 

 

8. 
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9. 

 

prefabricated sleeper slabs or prefabricated track slabs manufactured 

in a factory to construction site, longitudinally arranging a predefined number of the 

prefabricated sleeper slabs or the prefabricated track slabs along the track, and then initially 

adjusting and positioning the prefabricated sleeper slabs or the prefabricated track slabs; 

S2: connecting the longitudinal steel bars (102), which are pre-embedded in the 

prefabricated sleeper slabs or the prefabricated track slabs, with each other through semicircular 

sleeves (1041) and locking bushes (1042) of a plurality of split connecting sleeves (104), and 

then finely adjusting and positioning the prefabricated sleeper slabs or the prefabricated track 

slabs; 

S3: providing a plurality of 

 

providing a plurality of 
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10. 

 

a plurality of prefabricated sleeper slabs 

 

 

connecting filling portions formed by reinforced concrete structures, each of the 

connecting filling portions being at least filled in each of some of the intervals to connect the 

two prefabricated sleeper slabs adjacent to each other; or 
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a plurality of prefabricated track slabs 

 

track

track

track track

track track

 

connecting filling portions formed by reinforced concrete structures, each of the 

connecting filling portions being as least filled in each of some of the intervals to connect the 

two prefabricated track slabs adjacent to each other; 

 

 

. 

 

11. 
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longitudinally arranging a predefined number of the prefabricated sleeper slabs along 

the track, and then initially adjusting and positioning the prefabricated sleeper slabs; 

 

filling each of the connecting filling portions in each of at least some of the intervals; or 

 

longitudinally arranging a predefined number of the prefabricated  slabs along the 

track, and then initially adjusting and positioning the prefabricated  slabs; 

 

filling each of the connecting filling portions in each of at least some of the intervals. 


