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DESCRIPTION 

Title of Invention: RAILCAR 

Technical Field 

[0001] The present invention relates to a railcar and particularly to a railcar including a floor 

structure having an improved heat insulating property. 

Background Art 

[0002] A railcar bodyshell includes: an underframe; a pair of side bodyshells provided at 

both respective car width direction sides of the underframe; and a roof bodyshell provided over 

the side bodyshells. The underframe includes: a pair of side sills extending in a car longitudinal 

direction; and a plurality of cross beams each extending in a car width direction and connected to 

the pair of side sills. Floor panels are arranged above the underframe, and seats are arranged 

above the floor panels. 

[0003] For example, as disclosed in PTL 1, a supporting structure for the seats is configured 

such that: a seat receiver continuously extending in a car longitudinal direction is arranged above 

the plurality of cross beams; the seat receiver is exposed to an interior of a car through a gap 

between the floor panels supported by the cross beams; and the seats are supported by this 

exposed portion of the seat receiver. 

Citation List 

Patent Literature 

[0004] PTL 1: Japanese Laid-Open Patent Application Publication No. 5-664 

Summary of Invention 

Technical Problem 

[0005] According to the seat supporting structure of PTL 1, the seat receiver and the 

underframe, both of which are high in heat conductivity, are directly coupled to each other, and 

the seat receiver is exposed to the interior of the car. Especially, the railcar bodyshell is 

constituted by a plurality of members made of metal having high heat conductivity, and these 

members are coupled to one another by welding, bolts, rivets, and the like. Therefore, heat 

transfer paths are formed inside and outside the car by the seat receiver and the underframe, so 

that there is a problem that adequate heat insulating performance cannot be secured. Further, 

since the seat receiver is exposed to the interior of the car for the purpose of supporting the seats, 

large floor panels cannot be used. Therefore, the heat insulating property deteriorates, and the 
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number of floor panels increases. 

[0006] An object of the present invention is to provide a railcar including a carbody having 

an improved heat insulating property by a simple structure. 

Solution to Problem 

[0007] In order to solve the above problems, a railcar according to one aspect of the present 

invention includes a floor structure, the floor structure including: an underframe including a pair 

of side sills and a plurality of cross beams arranged between the pair of side sills; a plurality of 

floor panel receivers located above the cross beams, arranged with gaps in a car width direction, 

extending along the cross beams, and fixed to the cross beams; one or more seat receivers 

extending through the gaps in a car longitudinal direction and fixed to the cross beams; and floor 

panels covering substantially entire surfaces of upper portions of the floor panel receivers and an 

upper portion(s) of the one or more seat receivers from above and supported by the cross beams 

through the floor panel receivers and the one or more seat receivers. 

[0008] According to the above configuration, without exposing the seat receiver to an 

interior of the car, the upper portion of the seat receiver having high heat conductivity is covered 

from above with the floor panel having a high heat insulating property, and the floor panel is 

supported by the cross beam through the floor panel receivers and the seat receiver. Therefore, 

heat transfer by a heat bridge formed between the underframe and the floor panel can be 

suppressed. To be specific, the transfer of the heat from a lower side of the carbody through the 

cross beam to the floor panel can be suppressed, and the flow of cold air from under a floor into 

the interior of the car can be suppressed. Further, since the upper portion of the seat receiver is 

covered with the floor panel from above, it is unnecessary to divide the floor panel for the 

purpose of exposing the seat receiver to the interior of the car. Therefore, an increase in the 

number of floor panels can be suppressed. 

Advantageous Effects of Invention 

[0009] The above aspect of the present invention can provide a railcar including a carbody 

having an improved heat insulating property by a simple structure. 

Brief Description of Drawings 

[0010] Fig. 1 is a schematic side view of a railcar according to an embodiment. 

Fig. 2 is a partially perspective view showing an underframe, a floor panel 

supporting structure, and floor panels. 



3 

Fig. 3 is a partially cross sectional view showing the underframe, the floor panel 

supporting structure, and the floor panel when viewed from a car longitudinal direction. 

Fig. 4 is a cross sectional view taken along line IV-IV of Fig. 3. 

Fig. 5 is a cross sectional view taken along line V-V of Fig. 3. 

Fig. 6 is a cross sectional view taken along line VI-VI of Fig. 3. 

Fig. 7 is a plan view showing floor panel receivers when viewed from above. 

Fig. 8 is a partially cross sectional view showing the underframe, the floor panel 

supporting structure, and the floor panel according to a modified example of the embodiment 

when viewed from the car longitudinal direction. 

Description of Embodiments 

[0011 ] Embodiment 

Hereinafter, an embodiment of the present invention will be explained in reference to 

the drawings. 

[0012] Railcar 

As shown in Fig. 1, a railcar 1 includes a pair of bogies 2 and a carbody (railcar 

bodyshell) 7 supported by the bogies 2. The carbody 7 includes an underframe (floor 

bodyshell) 3, side bodyshells 4, a roof bodyshell 5, and end bodyshells 6. The side bodyshells 4 

are arranged at both respective car width direction sides of the underframe 3, and door openings 

4a and window openings 4b are formed on the side bodyshells 4. The roof bodyshell 5 is 

arranged above the side bodyshells 4 and coupled to the side bodyshells 4. The end bodyshells 

6 are arranged at both respective car longitudinal direction sides of the underframe 3. 

[0013] The underframe 3 includes side sills 10, end beams 11, center sills 12, bolster beams 

13, and cross beams 14. The side sills 10 are beams located at both respective car width 

direction sides of the underframe 3 and extending in a car longitudinal direction. The end 

beams 11 are beams extending in a car width direction, and each of the end beams 11 connects 

ends of the side sills 10 to each other. The bolster beams 13 are beams extending in the car 

width direction and are arranged at a car longitudinal direction inner side of the end beams 11 in 

the railcar 1. Each of the bolster beams 13 connects the pair of side sills 10 to each other. The 

bogies 2 are coupled to respective lower portions of the bolster beams 13. The center sills 12 

are beams extending in the car longitudinal direction. Each of the center sills 12 is arranged 

between the end beam 11 and the bolster beam 13 and connects the end beam 11 and the bolster 

beam 13 to each other. The cross beams 14 are beams extending in the car width direction and 

are arranged between the pair of bolster beams 13. Each of the cross beams 14 connects the 
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pair of side sills 10 to each other. 

[0014] As shown in Fig. 2, each of the side sills 10 includes: a first plate member 15 having 

a substantially L-shaped cross section when viewed from the car longitudinal direction; a second 

plate member 16 combined with the first plate member 15 and having a substantially W-shaped 

cross section when viewed from the car longitudinal direction; and a third plate member 17 

connected to the second plate member 16 and including an upper surface projecting in a 

horizontal direction, that is, projecting inward in the car width direction of the underframe 3. 

The first plate member 15, the second plate member 16, and the third plate member 17 extend in 

the car longitudinal direction. The second plate member 16 is combined with the first plate 

member 15 such that an internal space is formed between the first plate member 15 and the 

second plate member 16. Thus, a hollow structure is formed in the side sill 10. 

[0015] The cross beams 14 extend in the car width direction, and both end portions of each 

of the cross beams are fixed to the respective side sills 10 by welding. As shown in Fig. 4, as 

one example, the cross beam 14 has a C-shaped cross section when viewed from the car width 

direction. The cross beam 14 includes: an upper plate portion 14a extending in the horizontal 

direction; a lower plate portion 14c extending in the horizontal direction and located under and 

spaced apart from the upper plate portion 14a; and a side plate portion 14b connected to one car 

longitudinal direction end of the upper plate portion 14a and one car longitudinal direction end of 

the lower plate portion 14c. 

[0016] As shown in Figs. 2 and 3, floor pans 18 each having a bathtub shape are arranged in 

respective spaces each surrounded by the pair of side sills 10 and a pair of adjacent cross beams 

14 among the cross beams 14. The floor pan 18 is fixed to the pair of side sills 10 and the pair 

of cross beams 14. The floor pan 18 bears a compressive load and shearing load applied from 

the pair of side sills 10 and the cross beams 14, and therefore, serves as a reinforcing member 

reinforcing the underframe 3. Therefore, as one example, a bottom wall portion 18a of the floor 

pan 18 includes: a plurality of mountain portions 18al extending in the car longitudinal direction 

and arranged at intervals in the car width direction; and a continuous flat portion 18a2 

surrounding the plurality of mountain portions 18al. The mountain portions 18al swell upward 

in a vertical direction. A plurality of underfloor devices (such as a main transformer and a main 

converter), not shown, fixed to the carbody 7 are arranged under the floor pans 18. A floor 

panel supporting structure 19 is arranged above the underframe 3, and floor panels 20 are 

arranged above the floor panel supporting structure 19. 

[0017] Floor Panel Supporting Structure 

As shown in Figs. 2 and 3, the floor panel supporting structure 19 supports the floor 
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panels 20 from below in the carbody 7. The floor panel supporting structure 19 includes floor 

panel receivers 21 and 22, seat receivers 23, and side sill floor panel receivers 24 and is fixed to 

the underframe 3. In other words, the floor panels 20 cover substantially entire surfaces of 

upper portions of the floor panel receivers 21 and 22, the seat receivers 23, and the side sill floor 

panel receivers 24 from above. With this, heat transfer from a lower side of the carbody 7 is 

suppressed to a minimum. 

[0018] The floor panel receivers 21 and 22 are supporting members extending in the car 

width direction and arranged at positions corresponding to the cross beams 14 and are fixed to 

the cross beams 14. As shown in Fig. 7, the floor panel receivers 21 and the floor panel 

receiver 22 are arranged in a row in the car width direction such that each of gaps G is formed 

between the floor panel receiver 21 and the floor panel receiver 22. To be specific, the floor 

panel receivers 21 are arranged at one car width direction end side and the other car width 

direction end side of the underframe 3, and the floor panel receiver 22 is arranged at a car width 

direction middle of the underframe 3. Then, the floor panel receivers 21 and 22 are arranged in 

a row in the car width direction such that each of the gaps G is formed between the floor panel 

receiver 21 and the floor panel receiver 22 (see Fig. 7). The floor panel receivers 21 and 22 are 

fixed to the upper plate portion 14a of the cross beam 14 through the floor pan 18. A car width 

direction position of the gap G located on one cross beam 14 coincides with a car width direction 

position of the gap G located on another cross beam 14 located adjacent to the above cross beam 

14 in the car longitudinal direction. Each of the floor panel receivers 21 and 22 includes: a 

main body portion (21a, 22a; see Fig. 7) located above and spaced apart from the cross beam 14 

and extending along the cross beam 14; and one or more fixed portions (flange portions (21b, 

22b) and a leg portion 25) projecting downward from the main body portion (21a, 21a) and fixed 

to the cross beam 14. 

[0019] Regarding the configurations of the floor panel receivers 21 and 22, the following 

will mainly and specifically explain the floor panel receiver 21. As shown in Figs. 4 and 6, a 

cross sectional shape of the floor panel receiver 21 is basically a channel shape (U shape), the 

cross sectional shape being perpendicular to a longitudinal direction of the floor panel receiver 

21. The leg portion 25 to be fixed to the cross beam 14 is partially provided at the floor panel 

receiver 21. As above, an area of contact of the floor panel receiver 21 with the cross beam 14 

is smaller than that of a conventional structure. 

[0020] The main body portion 2 la of the floor panel receiver 21 has a groove-shaped cross 

section that is depressed upward when viewed from the car width direction. Specifically, the 

main body portion 21a includes an upper plate portion (upper portion of the main body portion 
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21a) 21al including an upper surface extending in the horizontal direction; and a pair of side 

plate portions 21a2 extending downward from both respective car longitudinal direction end 

portions of the upper plate portion 21al, and a first space SI is formed inside the main body 

portion 21 a. The upper surface of the upper plate portion 21 al is formed to be flat. A 

plurality of insertion holes P1 into which bolts B3 are inserted are formed at the upper plate 

portion 21 al. As one example, car width direction lengths of the main body portions 21 a of a 

pair of floor panel receivers 21 are equal to each other, and a car width direction length of the 

main body portion 22a of the floor panel receiver 22 is longer than the car width direction length 

of the main body portion 21 a of each floor panel receiver 21 (see Figs. 2 and 7). A car 

longitudinal direction length of the upper plate portion 21al of the floor panel receiver 21 is 

longer than one third of a car longitudinal direction length of the upper plate portion 14a of the 

cross beam 14. As one example, the car longitudinal direction length of the upper plate portion 

21al is set to a value that is not less than 70% and not more than 100% of the car longitudinal 

direction length of the upper plate portion 14a. It should be noted that the car longitudinal 

direction length of the upper plate portion 21 al may be set to be longer than the car longitudinal 

direction length of the upper plate portion 14a. 

[0021 ] The first space S1 is formed between the upper plate portion 21 al of the floor panel 

receiver 21 and the upper plate portion (upper portion of the cross beam 14) 14a of the cross 

beam 14. A flat upper surface of the main body portion 21 a of floor panel receiver 21 supports 

the floor panel 20 from below through a spacer 32. In a region located at an inner side of both 

car width direction ends of the main body portion 21a, lower ends of the side plate portions 21a2 

are spaced apart from the cross beam 14. Specifically, each of the lower ends of the side plate 

portions 21a2 is located higher than and spaced apart from an upper surface of the upper plate 

portion 14a of the cross beam 14 with a gap D. As above, the floor panel receiver 21 is located 

above the cross beam 14 and supports the floor panel 20. In addition, the first space SI is 

formed inside the floor panel receiver 21, and the floor panel receiver 21 is spaced apart from the 

cross beam 14 with the gap D. With this, the area of the contact of the floor panel receiver 21 

with the cross beam 14 is reduced. Thus, the heat transfer between the cross beam 14 and the 

floor panel receiver 21 is suppressed. It should be noted that heat insulating performance can 

be further improved by filling the first space S1 with a heat insulating material such as glass fiber 

or ceramic fiber. 

[0022] As shown in Figs. 2, 5, and 7, each of the floor panel receivers 21 and 22 is provided 

with the flange portions (21b, 22b) at portions overlapping the seat receiver 23 in plan view. 

Regarding each of the floor panel receivers 21 arranged at both respective car width direction 
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sides, a pair of flange portions 21b are arranged at one car width direction end portion of the 

main body portion 21a, the one car width direction end portion being located at a car width 

direction inner side of the underframe 3, and a pair of flange portions 21b are not provided at the 

other car width direction end portion of the main body portion 21a. Regarding the floor panel 

receiver 22 provided at the car width direction middle, a pair of flange portions 22b are provided 

at each of both car width direction end portions of the main body portion 22a. To be specific, 

regarding each of the floor panel receivers 21 and 22, a pair of flange portions (21b, 22b) do not 

extend over the entire main body portion (21a, 22a) in the car width direction but are provided at 

a part of the main body portion (21a, 22a). The flange portions (21b, 22b) project from lower 

ends of the floor panel receiver (21, 22) in respective directions opposite to each other along the 

car longitudinal direction and fix the floor panel receiver (21, 22) to the cross beam 14. A cross 

sectional shape of a part, where the flange portions (21b, 22b) are provided, of the main body 

portion (21a, 22a) is a hat shape, the cross sectional shape being perpendicular to a longitudinal 

direction of the main body portion (21 a, 22a). Specifically, by coupling the flange portions 21b 

and 22b to the seat receivers 23, the floor panel receivers 21 and 22 are fixed to the cross beam 

14 through the seat receivers 23. Instead of coupling the flange portions 21b and 22b to the seat 

receivers 23, the flange portions 21b and 22b may be coupled to, for example, the upper plate 

portion 14a of the cross beam 14. 

[0023] The car width direction length of the main body portion 22a of the floor panel 

receiver 22 is different from the car width direction length of the main body portion 21a of the 

floor panel receiver 21. The main body portion 22a of the floor panel receiver 22 includes an 

upper plate portion 22a 1 and side plate portions 22b2. A cross sectional shape and size of the 

main body portion 22a of the floor panel receiver 22 when viewed from the car width direction 

are the same as those of the main body portion 21 a of the floor panel receiver 21. Further, a 

shape and size of the flange portion 22b of the floor panel receiver 22 are the same as those of 

the flange portion 21b of the floor panel receiver 21. 

[0024] As shown in Fig. 6, the leg portion 25 is provided at a part of the floor panel receiver 

(21, 22) so as to be located in a region that does not overlap the seat receiver 23 in plan view. 

The leg portion 25 projects downward from the main body portion 21a and is directly coupled to 

the cross beam 14 to fix the floor panel receiver 21 to the cross beam 14. Specifically, the leg 

portion 25 includes: a pair of side plate portions 25a connected to a pair of side plate portions 

21a2 by welding and extending downward; and a connecting plate portion 25b connecting lower 

portions of the side plate portions 25a to each other in the horizontal direction. The leg portion 

25 has a groove-shaped cross section that is depressed downward when viewed from the car 
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width direction. When viewed from above, the connecting plate portion 25b is covered with the 

upper plate portion 21 a 1 of the main body portion 21a. A lower surface of the connecting plate 

portion 25b is formed to be flat. The lower surface of the connecting plate portion 25b opposes 

the upper surface of the upper plate portion 14a of the cross beam 14 through the floor pan 18. 

The leg portion 25 is fixed to the upper plate portion 14a by tightening bolts B1 in a state where 

the lower surface of the connecting plate portion 25b is stacked on the upper surface of the upper 

plate portion 14a through the floor pan 18. Thus, the floor panel receiver 21 is fixed to the 

cross beam 14. A part of the bolt B1 which part is exposed from a lower surface of the upper 

plate portion 14a is covered with a waterproof seal 35. 

[0025] In each of the floor panel receivers 21 and 22, a sum of car width direction lengths of 

the fixed portions (i.e., a sum of a car width direction length of the flange portion (21b, 22b) and 

a car width direction length of the leg portion 25) is set to be shorter than a car width direction 

length of the main body portion (21a, 22a). The leg portion 25 is connected to a car width 

direction end portion of the main body portion 21a of the floor panel receiver 21 such that a car 

width direction position of the leg portion 25 is different from a car width direction position of 

the insertion hole P1, the car width direction end portion being opposite to a car width direction 

end portion where the flange portions 2 lb are provided (see Fig. 2). In the floor panel receiver 

22, the leg portion 25 is connected to a car width direction middle of the main body portion 21a 

(see Fig. 7). As above, according to the floor panel receivers 21 and 22, since the sum of the 

car width direction lengths of the fixed portions (the flange portion (21b, 22b) and the leg portion 

25) is set to be shorter than the car width direction length of the main body portion (21a, 22a), 

the heat transfer from the cross beam 14 through the fixed portions to the floor panel receivers 21 

and 22 is suppressed. 

[0026] A car longitudinal direction length of the connecting plate portion 25b of the leg 

portion 25 is longer than one third of a car longitudinal direction length of the upper plate portion 

14a of the cross beam 14. As one example, the car longitudinal direction length of the 

connecting plate portion 25b is set to a value that is not less than 70% and not more than 100% 

of the car longitudinal direction length of the upper plate portion 14a. It should be noted that 

the car longitudinal direction length of the connecting plate portion 25b may be set to be longer 

than the car longitudinal direction length of the upper plate portion 14a as long as a pair of side 

plate portions 25a are connectable to a pair of side plate portions 21a2 of the main body portion 

21a. A material of the leg portion 25 is the same as that of the main body portion 21a but may 

be different from that of the main body portion 21a (for example, may be a material having lower 

thermal conductivity than the main body portion 21a). 
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[0027] As above, each of the floor panel receivers 21 and 22 includes at least three sections 

having respective cross sections different from one another when viewed from the car width 

direction. To be specific, each of the floor panel receivers 21 and 22 includes: a first section 

(see Fig. 4) spaced apart from the cross beam 14; a second section (see Fig. 5) where a pair of 

flange portions (21b, 22b) are provided at the main body portion (21a, 22a); and a third section 

(see Fig. 6) where the leg portion 25 is connected to the main body portion (21a, 22a). 

[0028] To appropriately suppress the heat transfer from the cross beam 14 through the fixed 

portions (the flange portions (21b, 22b) and the leg portion 25) to the floor panel receiver (21, 

22), the floor panel receivers 21 and 22 are configured as below, for example. To be specific, in 

the floor panel receivers 21 and 22, when LA denotes a sum of car width direction lengths of 

fixed parts at each of which the flange portion (21b, 22b) provided at the main body portion (21a, 

22a) and the seat receiver 23 are fixed to each other and car width direction lengths of the leg 

portions 25, and LB denotes a car width direction length of a part of the floor panel receiver (21, 

22), the part being spaced apart from the cross beam 14, LA is set to be shorter than LB. 

[0029] As shown in Fig. 7, for example, in the floor panel receiver 22, LA corresponds to a 

sum (LI + L2 + L3) of: a sum of car width direction lengths (L2 + L3) of fixed parts at each of 

which the flange portion 22b provided at one of both car longitudinal direction sides of the main 

body portion 22a and the seat receiver 23 are fixed to each other; and a car width direction length 

LI of the leg portion 25. Further, LB corresponds to a sum (L4 + L5) of a car width direction 

length L4 of the floor panel receiver 22 between the leg portion 25 and the flange portion 22b 

arranged at one car longitudinal direction side of the main body portion 22a and a car width 

direction length L5 of the floor panel receiver 22 between the leg portion 25 and the flange 

portion 22b arranged at the other car longitudinal direction side of the main body portion 22a. 

In the floor panel receiver 22, LA (= LI + L2 + L3) is set to be shorter than LB (= L4 + L5). 

As one example, in the floor panel receivers 21 and 22, LA is set to be a value that is not less 

than 5% and not more than 20% of LB. Further, as one example, in the floor panel receivers 21 

and 22, the car width direction length LI of the leg portion 25 is set to be a value that is not less 

than 1% and not more than 5% of an entire car width direction length L6 of the floor panel 

receiver (21, 22). 

[0030] As shown in Fig. 2, the seat receiver 23 supports the floor panel 20 together with the 

floor panel receivers 21 and 22 at a position above the cross beam 14 and supports seats (not 

shown) arranged inside the car. The seat receiver 23 is provided above a plurality of cross 

beams 14, extends in the car longitudinal direction through the gap G between the floor panel 

receivers 21 and 22 lined up in the car width direction, and is fixed to the plurality of cross 



beams 14. Specifically, one or more seat receivers 23 extend linearly in the car longitudinal 

direction and are fixed to the upper plate portions 14a of two or more adjacent cross beams 14. 

In the railcar 1, a pair of seat receivers 23 are located above the cross beams 14 and extend in the 

car longitudinal direction through two respective gaps G lined up in the car width direction. To 

be specific, the seat receiver 23 is not divided by the floor panel receivers 21 and 22. 

[0031] The seat receiver 23 is constituted by a base portion 23 a and a pair of flange portions 

23b, and a cross sectional shape of the seat receiver 23 is a hat shape, the cross sectional shape 

being perpendicular to a longitudinal direction of the seat receiver 23. The seat receiver 23 

extends in the car longitudinal direction perpendicular to the cross beam 14. Therefore, since 

the seat receiver 23 just contacts the cross beam 14 by the flange portions 23b intersecting with 

the cross beam 14, the heat transfer path can be suppressed to a minimum. The seat receiver 23 

includes the base portion 23a and the pair of flange portions 23b projecting from lower portions 

of the base portion 23a in respective directions opposite to each other, and a second space S2 is 

formed in the seat receiver 23. The base portion 23a includes: an upper plate portion (upper 

portion of the base portion 23a) 23al extending in the horizontal direction; and a pair of side 

plate portion 23a2 extending downward from both respective car width direction end portions of 

the upper plate portion 23al. The base portion 23a has a groove-shaped cross section that is 

depressed upward when viewed from the car longitudinal direction. An upper surface of the 

upper plate portion 23al is flat, and a plurality of insertion holes P2 through which bolts (not 

shown) are inserted are formed on the upper surface of the upper plate portion 23 a 1 so as to be 

lined up in the car longitudinal direction. The second space S2 is formed between the upper 

plate portion 23al of the base portion 23a and the upper plate portion 14a of the cross beam 14. 

A height of an upper surface of the base portion 23 a is substantially equal to heights of upper 

surfaces of the main body portions 21a and 22a of the floor panel receivers 21 and 22. 

[0032] As shown in Fig. 5, the flat upper surface of the base portion 23a of the seat receiver 

23 supports the floor panel 20 from below through a spacer 33. The flange portion 23b is 

coupled to the flange portions 21b by tightening bolts B2 and nuts N2 in a state where the flange 

portion 23b and the flange portions 21b of the floor panel receiver 21 are stacked on each other. 

Although not shown, the flange portion 23b is coupled to the flange portions 22b by tightening 

the bolts B2 and the nuts N2 in a state where the flange portion 23b and the flange portions 22b 

of the floor panel receiver 22 are stacked on each other. The pair of flange portions 23b are 

stacked on the upper plate portion 14a of the cross beam 14 through the floor pan 18 and then 

fixed to the cross beam 14 by a blind rivet BR. With this, the seat receiver 23 is fixed to the 

cross beam 14, and one end portion of the floor panel receiver 21 and one end portion of the 



floor panel receiver 22 are fixed to the cross beam 14 through the seat receiver 23. As above, 

the seat receiver 23 supports the floor panel 20 at a position above the cross beam 14, and the 

second space S2 is formed inside the seat receiver 23. Further, the seat receiver 23 is fixed such 

that the longitudinal direction of the seat receiver 23 intersects with the cross beam 14, so that 

the area of the contact of the seat receiver 23 with the cross beam 14 is reduced. Thus, the heat 

transfer between the cross beam 14 and the seat receiver 23 is suppressed. A part of the blind 

rivet BR which part is exposed from the lower surface of the upper plate portion 14a is covered 

with a waterproof seal 36. It should be noted that a cross sectional shape of the seat receiver 23 

may be a channel shape, the cross sectional shape being perpendicular to the longitudinal 

direction of the seat receiver 23. 

[0033] As shown in Fig. 2, the side sill floor panel receivers 24 support both respective car 

width direction ends of the floor panel 20 at positions above the side sills 10. Each of the side 

sill floor panel receivers 24 extends in the car longitudinal direction, is arranged above the third 

plate member 17, and is fixed to the upper surface of the third plate member 17. A cross 

sectional shape of the side sill floor panel receiver 24 is a hat shape, the cross sectional shape 

being perpendicular to a longitudinal direction of the side sill floor panel receiver 24. The side 

sill floor panel receiver 24 includes: a main body portion 24a having a groove-shaped cross 

section that is depressed upward when viewed from the car longitudinal direction; and a pair of 

flange portions 24b projecting from lower portions of the main body portion 24a in respective 

directions opposite to each other. An upper surface of the main body portion 24a is flat, and a 

plurality of insertion holes P3 through which bolts B4 (see Fig. 3) are inserted are formed on the 

upper surface of the main body portion 24a so as to be lined up in the car longitudinal direction. 

A height of the upper surface of the main body portion 24a is substantially equal to heights of 

upper portions of the base portion 23a of the seat receiver 23 and the main body portions 21a and 

22a of the floor panel receivers 21 and 22. A pair of flange portions 24b are stacked on the 

upper surface of the third plate member 17 and then fixed to the third plate member 17 by 

welding. With this, the side sill floor panel receiver 24 reinforces the third plate member 17 

and prevents buckling. Further, the flat upper surface of the main body portion 24a of the side 

sill floor panel receiver 24 supports the floor panel 20 from below through a spacer 31 (see Fig. 

3). It should be noted that as with the seat receiver 23, a cross sectional shape of the side sill 

floor panel receiver 24 may be a channel shape, the cross sectional shape being perpendicular to 

the longitudinal direction of the side sill floor panel receiver 24. 

[0034] For example, the floor panel 20 is constituted by: a panel formed such that an entire 

surface of plywood, balsawood, foamed resin material, or the like is covered with a thin plate 



made of metal such as SUS or a fiber-reinforced resin material; or a honeycomb panel. 

Therefore, the floor panel 20 has adequate rigidity and incombustibility and also has a high heat 

insulating property. The floor panel 20 configured as above has a rectangular contour shape 

extending in the car width direction in plan view. A plurality of floor panels 20 are arranged 

above the floor panel supporting structure 19 so as to be lined up in the car longitudinal direction 

and are fixed to the floor panel receivers 21 and 22 and the side sill floor panel receivers 24. 

The floor panel 20 is arranged at a position that overlaps a plurality of cross beams 14 and a pair 

of side sills 10 when viewed from the vertical direction. The floor panel 20 includes: insertion 

holes HI formed at positions corresponding to the insertion holes PI of the floor panel receivers 

21 and 22; insertion holes H2 formed at positions corresponding to the insertion holes P2 of the 

seat receivers 23; and insertion holes H3 formed at positions corresponding to the insertion holes 

P3 of the side sill floor panel receivers 24. 

[0035] As shown in Fig. 4, each of a thickness of a first end portion 30al of the floor panel 

20 which portion is located at one car longitudinal direction end of the floor panel 20 and a 

thickness of a second end portion 30a2 of the floor panel 20 which portion is located at the other 

car longitudinal direction end of the floor panel 20 is formed to be half a thickness of a portion of 

the floor panel 20 other than the first end portion 30al and the second end portion 30a2. A 

height of an upper surface of the first end portion 30a 1 is equal to a height of an upper surface of 

a portion of the floor panel 20 other than the second end portion 30a2, and a height of a lower 

surface of the second end portion 30a2 is equal to a height of a lower surface of a portion of the 

floor panel 20 other than the first end portion 30al. The first end portion 30al of one of a pair 

of floor panels 20 arranged adjacent to each other in the car longitudinal direction is stacked on 

the second end portion 30a2 of the other floor panel 20. With this, the heights of the upper 

surfaces of the adjacent floor panels 20 become equal to each other. Then, the pair of floor 

panels 20 are fixed to the floor panel receiver 21 by tightening bolts B3 and screw seats N3 

through the insertion holes HI and PI of the floor panels 20 and the floor panel receivers 21 in a 

state where the first end portion 30al and the second end portion 30a2 are stacked on each other, 

and the second end portion 30a2 is stacked on the upper surfaces of the main body portions 21a 

of the floor panel receivers 21 through the spacers 32. Although not shown, the pair of floor 

panels 20 are fixed to the floor panel receiver 22 in the same manner as above. 

[0036] As shown in Fig. 3, the floor panel 20 is fixed to the side sill floor panel receiver 24 

by tightening bolts B4 and screw seats N4 through the insertion holes H3 and P3 (see Fig. 2) of 

the floor panel 20 and the side sill floor panel receiver 24 in a state where the floor panel 20 is 

stacked on the main body portion 24a of the side sill floor panel receiver 24 through the spacer 



31. As above, in a state where the floor panel 20 covers from above the upper plate portions 

21al and 22a2 of the floor panel receivers 21 and 22 and the upper plate portion 23a 1 of the base 

portion 23 a of the seat receiver 23, the floor panel 20 is fixed to the cross beams 14 through the 

floor panel receivers 21 and 22 and also fixed to the side sills 10 through the side sill floor panel 

receivers 24. Further, the seats are fixed to the seat receivers 23 by tightening bolts and screw 

seats (both not shown) through the insertion holes H2 and P2 (see Fig. 2) of the floor panels 20 

and the seat receivers 23 in a state where the seats are stacked on the seat receivers 23 through 

the floor panels 20 and the spacers 33. 

[0037] A heat insulating material for heat insulation between the underframe 3 and the floor 

panel 20 is provided at a predetermined place between the underframe 3 and the floor panel 20. 

Heat insulating materials 50 are arranged in the first spaces SI and the second spaces S2. 

Further, heat insulating materials (not shown) are arranged between the underframe 3 and the 

floor panel 20, and specifically, around the floor panel receivers 21 and 22, the seat receivers 23, 

and the side sill floor panel receivers 24, in the gaps G, between the main body portion 24a of the 

side sill floor panel receiver 24 and the third plate member 17, and between the floor pan 18 and 

the floor panel 20. Heat insulating materials are not arranged in any of the side sills 10 and the 

cross beams 14. 

[0038] As explained above, according to the railcar 1, without exposing the seat receiver 23 

to an interior of the car, the base portion 23a of the seat receiver 23 having high heat conductivity 

is covered from above with the floor panel 20 having a high heat insulating property, and the 

floor panel 20 is supported by the cross beam 14 through the floor panel receivers 21 and 22 and 

the seat receiver 23. Therefore, the heat transfer by a heat bridge formed between the 

underframe 3 and the floor panel 20 can be suppressed. To be specific, the transfer of the heat 

from a lower side of the carbody through the cross beam 14 to the floor panel 20 can be 

suppressed, and the flow of cold air from the lower side of the carbody into the interior of the car 

can be suppressed. Further, since the side sills 10 and the cross beams 14 are spaced apart from 

the floor panels 20, it is unnecessary to insert heat insulating materials into the side sills 10 and 

the cross beams 14. Furthermore, since the upper plate portions 23al of the seat receivers 23 

are covered with the floor panels 20 from above, it is unnecessary to divide the floor panels 20 

for the purpose of exposing the seat receivers 23 to the interior of the car. Therefore, the 

increase in the number of floor panels 20 can be suppressed. On this account, the heat 

insulating property of the carbody of the railcar 1 can be improved by a simple structure. 

[0039] Further, since each of the first spaces SI is formed between the upper plate portion 

(21al, 22a 1) of the floor panel receiver (21, 22) and the upper plate portion 14a of the cross 



beam 14, and each of the second spaces S2 is formed between the upper plate portion 23al of the 

seat receiver 23 and the upper plate portion 14a of the cross beam 14, the transfer of the heat 

from the lower side of the carbody through the cross beams 14 to the floor panel receivers 21 and 

22 and the seat receivers 23 can be further suppressed. As above, according to the floor panel 

receivers 21 and 22 and the seat receiver 23, the fixed parts fixed to the cross beams 14 to 

support the floor panels 20 are minimized, and the area of the contact with the cross beams 14 is 

significantly reduced. With this, the heat transfer between the lower side of the carbody and the 

interior of the car can be significantly suppressed. 

[0040] The main body portions 21 a and 22a of the floor panel receivers 21 and 22 are 

located above and spaced apart from the cross beam 14 and extend along the cross beam 14, and 

a sum of the car width direction lengths of the fixed portions, fixed to the cross beam 14, of the 

floor panel receivers 21 and 22 (i.e., a sum of the car width direction lengths of the flange 

portions 21b and 22b and the car width direction length of the leg portion 25) is set to be shorter 

than a sum of the lengths of the main body portions 21a and 22a. Therefore, the heat from the 

lower side of the carbody is hardly transferred through the cross beams 14 to the floor panel 

receivers 21 and 22. Further, since each of the main body portions 21a and 22a of the floor 

panel receivers 21 and 22 is spaced apart from the cross beam 14 by the gap D, the transfer of the 

heat from the lower side of the carbody through the cross beams 14 and the floor panel receivers 

21 and 22 to the floor panels 20 can be further appropriately suppressed. Further, since each of 

the main body portions 21a and 22a has a groove-shaped cross section that is depressed upward 

when viewed from the car width direction, the floor panel receivers 21 and 22 have high 

structural strength. Therefore, the floor panel receivers 21 and 22 hardly deform even by, for 

example, a compressive force applied from above, and the flat upper surfaces of the upper plate 

portions 21al and 22a 1 of the floor panel receivers 21 and 22 can stably support the floor panels 

20 from below. 

[0041] Further, a plurality of floor panel receivers 21 and 22 and one or more seat receivers 

23 can be strongly coupled to one another by coupling the flange portions 21b and 22b of the 

floor panel receivers 21 and 22 to the flange portions 23b of the seat receivers 23. Therefore, 

the floor panel supporting structure 19 having high structural strength can be configured. 

[0042] Further, since the base portion 23 a of the seat receiver 23 has the groove-shaped 

cross section that is depressed upward when viewed from the car longitudinal direction, the seat 

receiver 23 has high structural strength as with the main body portions 21a and 22a of the floor 

panel receivers 21 and 22. Therefore, the seat receiver 23 hardly deforms even by, for example, 

the compressive force applied from above, and the flat upper surface of the upper plate portion 



23 a 1 of the base portion 23 a can stably support the floor panel 20 from below. Further, since 

the second space S2 is formed inside the base portion 23 a, the transfer of the heat from the lower 

side of the carbody through the cross beam 14 and the seat receiver 23 to the floor panel 20 can 

be suppressed. Furthermore, the seat receiver 23 can be strongly fixed to the cross beam 14 by 

fixing a pair of flange portions 23b, projecting from the lower portions of the base portion 23a in 

respective directions opposite to each other, to the cross beam 14. 

[0043] Further, the heat insulating materials can be arranged between the underframe 3 and 

the floor panel 20, and specifically, in the gaps G, the first spaces SI, and the second spaces S2. 

Therefore, without arranging the heat insulating materials in the side sills 10 and the cross beams 

14, the transfer of the heat from the lower side of the carbody through the cross beams 14 to the 

floor panels 20 can be appropriately suppressed. 

[0044] Further, since the floor panels 20 are supported by the pair of side sills 10 through 

the side sill floor panel receivers 24, the floor panels 20 can be stably supported by the floor 

panel receivers 21 and 22, the seat receivers 23, and the side sill floor panel receivers 24 from 

below. Furthermore, by supporting the floor panels 20 by the side sill floor panel receivers 24, 

the contact of the floor panels 20 with the pair of side sills 10 is avoided. Therefore, the 

transfer of the heat from the lower side of the carbody through the pair of side sills 10 to the 

floor panels 20 can be suppressed. Thus, the decrease in the heat insulating property of the 

carbody can be appropriately prevented. 

[0045] Modified Example 

Hereinafter, the following will mainly explain differences between the embodiment 

and a modified example of the embodiment. Fig. 8 is a partially cross sectional view showing 

an underframe 103, a floor panel supporting structure 119, and the floor panel 20 according to 

the modified example of the embodiment when viewed from the car longitudinal direction. 

[0046] As shown in Fig. 8, a side sill 110 of the underframe 103 includes an upper plate 

portion 110a, a side plate portion 110b, a lower plate portion 110c, and a connecting plate portion 

1 lOd. The upper plate portion 110a is located higher than the upper plate portion 14a of one car 

width direction end portion of the cross beam 14 and extends in the horizontal direction. The 

lower plate portion 110c is located lower than a lower portion (lower plate portion 14c) of one 

car width direction end portion of the cross beam 14, extends in the horizontal direction, and is 

fixed to the lower plate portion 14c. A lower surface of the lower plate portion 14c is stacked 

on an upper surface of the lower plate portion 110c. The side plate portion 110b is located at a 

car width direction outer side of one car width direction end portion of the cross beam 14, 

extends in an upward/downward direction, is connected to the side bodyshell 4, and connects the 



upper plate portion 110a and the lower plate portion 110c to each other. Specifically, the side 

plate portion 110b connects an end portion 1 lOe of the upper plate portion 110a and an end 

portion 11 Of of the lower plate portion 110c to each other, the end portions 11 Oe and 11 Of being 

located at a car width direction outer side. The connecting plate portion 1 lOd includes a first 

plate portion 1 lOg and a second plate portion 1 lOh and connects the upper plate portion 110a and 

the upper plate portion 14a of one car width direction end portion of the cross beam 14 to each 

other. The first plate portion 1 lOg extends from a car width direction inner end portion of the 

upper plate portion 110a downward toward the upper plate portion 14a of the cross beam 14. 

The second plate portion 1 lOh extends from a lower end portion of the first plate portion 1 lOg 

along the cross beam 14 inward in the car width direction and is connected to the upper plate 

portion 14a of the cross beam 14. A lower surface of the second plate portion 11 Oh is stacked 

on the upper surface of the upper plate portion 14a. The upper plate portion 110a of the side sill 

110 supports the floor panel 20 from below through the spacer 31. 

[0047] A pair of flange portions 121c are provided at a car width direction end portion of a 

main body portion 121a, located at a car width direction outer side, of a floor panel receiver 121 

arranged at one car width direction end side of the underframe 103. The pair of flange portions 

121c are coupled to the second plate portion 11 Oh by tightening bolts and nuts or screw seats 

(both not shown) in a state where the flange portions 121c are stacked on an upper surface of the 

second plate portion 1 lOh through the floor pans 18. With this, the car width direction end 

portion of the floor panel receiver 121 located at the car width direction outer side is fixed to the 

upper surface of the second plate portion 11 Oh. A lower portion of the main body portion 121a 

located above the second plate portion 11 Oh is partially and upwardly cut out for the purpose of 

avoiding interference between the main body portion 121a and the second plate portion 1 lOh. 

[0048] Thus, by fixing the floor panel receiver 121 to the cross beam 14 and the side sill 

110, fixing strength between the underframe 103 and the floor panel supporting structure 119 can 

be increased. Further, by adjusting a height of the first plate portion 1 lOg of the connecting 

plate portion 1 lOd in accordance with a height of an upper surface of the upper plate portion 14a 

of the cross beam 14, for example, the height of the cross beam 14 can be reduced while 

maintaining the height of an upper surface of the upper plate portion 110a, and the upper plate 

portion 14a and the lower plate portion 14c can be fixed to the side sill 110. Thus, while 

maintaining the height of the upper surface of the floor panel 20 and appropriately preventing by 

the floor panel supporting structure 119 the deterioration of the heat insulating property of the 

carbody with respect to the heat from the lower side of the carbody, the weight of the cross beam 

14 can be reduced. Further, for example, by reducing the height of the side plate portion 110b 
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and the height of the cross beam 14, the height of the upper surface of the floor panel 20 can be 

lowered, and an inner space of the railcar can be widely secured. 

[0049] Others 

The present invention is not limited to the above embodiment and the above 

modified example, and modifications, addition, and eliminations of the components thereof may 

be made within the scope of the present invention. The above embodiment and the above 

modified example may be combined arbitrarily. For example, a part of the components or 

methods in the above embodiment may be applied to the above modified example. 

[0050] In the above embodiment, the floor panel receivers 21 and 22, the seat receivers 23, 

and the side sill floor panel receivers 24 may directly support the floor panels 20 without through 

the spacers 31 to 33. Further, in the above embodiment, the heat insulating materials do not 

necessarily have to be provided between the underframe 3 and the floor panel 20, and 

specifically, around the floor panel receivers 21 and 22, the seat receivers 23, and the side sill 

floor panel receivers 24, in the gaps G, the first spaces SI, and the second spaces S2, between the 

main body portion 24a of the side sill floor panel receiver 24 and the third plate member 17, and 

between the floor pan 18 and the floor panel 20, and air layers may be provided. The heat 

insulating materials may be arranged in the side sills 10 and the cross beams 14. 

[0051] In the above embodiment, the floor panels 20 cover the entire surfaces of the floor 

panel receivers 21 and 22, the seat receivers 23, and the side sill floor panel receivers 24 from 

above but do not necessarily have to completely cover all of these. The floor panels 20 may 

cover the floor panel receivers 21 and 22, the seat receivers 23, and the side sill floor panel 

receivers 24 to such a degree that substantially the same performance as above can be obtained 

or desired heat insulating performance can be obtained. 

Reference Signs List 

[0052] G gap 

51 first space 

52 second space 

1 railcar 

3, 103 underframe 

10,110 side sill 

14 cross beam 

20 floor panel 

21, 22, 121 floor panel receiver 
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21 a, 22a main body portion 

21b, 22b flange portion (fixed portion) 

23 seat receiver 

23a base portion 

23b flange portion 

24 side sill floor panel receiver 

25 leg portion (fixed portion) 

11 Oa upper plate portion 

11 Ob side plate portion 

11 Oc lower plate portion 

11 Od connecting plate portion 

11 Og first plate portion 

11 Oh second plate portion 
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CLAIMS 

1. A railcar comprising a floor structure, 

the floor structure including: 

an underframe including a pair of side sills and a plurality of cross beams arranged 

between the pair of side sills; 

a plurality of floor panel receivers located above the cross beams, arranged with gaps 

in a car width direction, extending along the cross beams, and fixed to the cross beams; 

one or more seat receivers extending through the gaps in a car longitudinal direction 

and fixed to the cross beams; and 

floor panels covering substantially entire surfaces of upper portions of the floor 

panel receivers and an upper portion(s) of the one or more seat receivers from above and 

supported by the cross beams through the floor panel receivers and the one or more seat 

receivers. 

2. The railcar according to claim 1, wherein: 

each of first spaces is formed between the upper portion of the floor panel receiver 

and an upper portion of the cross beam; and 

each of second spaces is formed between the upper portion of the seat receiver and 

the upper portion of the cross beam. 

3. The railcar according to claim 1 or 2, wherein: 

the floor structure further includes side sill floor panel receiver portions located 

above the respective side sills and extending in the car longitudinal direction; 

heights of upper portions of the side sill floor panel receiver portions, heights of the 

upper portions of the floor panel receivers, and a height(s) of the upper portion(s) of the one or 

more seat receivers are substantially equal to one another; and 

the floor panels cover substantially entire surfaces of the upper portions of the side 

sill floor panel receiver portions, the upper portions of the floor panel receivers, and the upper 

portion(s) of the one or more seat receivers from above. 

4. The railcar according to any one of claims 1 to 3, wherein the floor structure further 

includes floor pans each arranged in a space surrounded by the pair of side sills and a pair of 

adjacent cross beams among the plurality of cross beams, the floor pans being fixed to the 

underframe. 
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5. The railcar according to any one of claims 1 to 4, wherein: 

each of the floor panel receivers includes 

a main body portion located above and spaced apart from the cross beam and 

extending along the cross beam and 

one or more fixed portions projecting downward from the main body portion and 

fixed to the cross beam; and 

a length(s) of the one or more fixed portions is shorter in the car width direction than 

a length of the main body portion. 

6. The railcar according to claim 2, wherein: 

each of main body portions of the floor panel receivers has a groove-shaped cross 

section that is depressed upward when viewed from the car width direction; 

the first spaces are formed in the respective main body portions; and 

upper portions of the main body portions of the floor panel receivers support the 

floor panels from below. 

7. The railcar according to claim 2, wherein: 

the one or more seat receivers each includes a base portion having a groove-shaped 

cross section that is depressed upward when viewed from the car longitudinal direction; 

the second space(s) is formed inside the base portion(s) of the one or more seat 

receivers; and 

an upper portion(s) of the base portion(s) of the one or more seat receivers supports 

the floor panels from below. 

8. The railcar according to claim 3, wherein each of a cross sectional shape(s) of the 

one or more seat receivers, cross sectional shapes of the floor panel receivers, and cross sectional 

shapes of the side sill floor panel receiver portions is a channel shape or a hat shape, the cross 

sectional shapes being perpendicular to their longitudinal directions. 

9. The railcar according to claim 3, wherein: 

each of the side sill floor panel receiver portions includes 

an upper plate portion located higher than an upper portion of one car width 

direction end portion of the cross beam and extending in a horizontal direction, 
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a lower plate portion located lower than a lower portion of the one car width 

direction end portion of the cross beam, extending in the horizontal direction, and fixed to the 

lower portion of the one car width direction end portion of the cross beam, 

a side plate portion located at a car width direction outer side of the one car 

width direction end portion of the cross beam, extending in an upward/downward direction, and 

connecting the upper plate portion and the lower plate portion to each other, and 

a connecting plate portion connecting the upper plate portion and an upper 

portion of the one car width direction end portion of the cross beam to each other; 

the connecting plate portion includes 

a first plate portion extending from a car width direction inner end portion of the 

upper plate portion downward toward an upper portion of the cross beam and 

a second plate portion extending from a lower end portion of the first plate 

portion along the cross beam inward in the car width direction and connected to the upper 

portion of the cross beam; and 

car width direction outer end portions of the floor panel receivers are fixed to an 

upper surface of the second plate portion. 


