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Description 

 

Title of Invention 

H-BEAM JOINT STRUCTURE 

 

Technical Field 

[0001] 

 The present invention relates to an H-beam joint structure. 

 

Background Art 

[0002] 

 In architectural structures such as buildings, structural materials such as 

steel frames are used for their frames.  In general, an H-beam is commonly used 

as such a structural material from the viewpoint of flexural rigidity, flexural strength, 

and the like, and these are joined according to the design of the building to form a 

building structure. 

[0003] 

 In the construction of a building structure, a joint structure as illustrated in 

Fig. 20 is conventionally used for joining an H-beam.  In this joint structure, the 

bending moment applied to ends of adjacent H-beams 10 and 11 is transmitted as 

an axial force mainly to the cross section of a flange 12.  Hence, the flanges 12 of 

the adjacent H-beams 10 and 11 are held by putting attachment plates 8 on each 

of the front and back surfaces of the flanges 12 so that the axial force is 

transmitted in the axial force direction, and the H-beams 10 and 11 are frictionally 

joined by tightening them with bolts 6 and nuts 7 on the two friction surfaces. 

[0004] 

 The shearing force applied to the H-beams 10 and 11 is transmitted as a 

shearing force in the vertical direction mainly to the cross section of a web 13.  

Hence, the webs 13 are held by putting attachment plates 9 on both surfaces of 

the web 13 so that the shearing force is transmitted to the web 13 of the adjacent 

H-beams 10 and 11, and the H-beams 10 and 11 are frictionally joined by 

tightening them with bolts 6 and nuts 7 on the two friction surfaces.  Furthermore, 

the axial force applied to the H-beams 10 and 11 is transmitted by both joints 

between the flanges 12 and between the webs 13. 

[0005] 
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 Retention of a high joining strength between the adjacent H-beams 10 and 

11 in such a conventional joint structure requires a large number of the attachment 

plates 8 and 9 and a large number of the bolts 6 and nuts 7 for fixing the 

attachment plates 8 and 9.  Therefore, there has been a problem that the number 

of components to be used is very large, which increases the cost, and a large 

amount of efforts is required for joining. 

[0006] 

 In order to solve this problem, a method in which an L-beam is used to join 

H-beams by abutting on the inner side surface of the flange and the side surface of 

the web, and joining the L-beam by bolts has been proposed (See Patent 

Literature 1).  According to this proposal, the number of attachment plates can be 

reduced while retaining the joining strength.  However, since the number of bolts 

used is the same as that of the conventional one, the cost is high, and the 

workability is low as in the conventional one. 

[0007] 

 On the other hand, in the conventional joint structure illustrated in Fig. 20 

in which the front surface and the back surface of the flanges 12 of the adjacent H-

beams 10 and 11 are held by two attachment plates and tightened by the bolts 6 

and the nuts 7, the head of the bolt 6, the nut 7, and the attachment plate 8 

inevitably project on the front surface side of the flange 12.  Here, in the case of 

constructing another part such as a floor on the front surface side of the flange 12 

of the joint portion in such a joint structure, the head of the bolt 6, the nut 7, and the 

attachment plate 8 that project become an obstacle, and a design for avoiding 

them becomes necessary.  Hence, has been desired that the front surface side of 

the flange 12 is flat. 

[0008] 

 In order to solve such a problem, in Patent Literature 1, the attachment 

plate on the back side of the flange and half of the web attachment plate are 

integrated into an L-shape.  However, they both are used as an attachment plate 

of the flange, and thus the joint of the bolt with the flange is essential, and the bolt 

projection to the outer surface of the flange has not been solved. 

[0009] 

 Therefore, a proposal in which end plates are welded to the end faces of 

H-beams to be joined, and the end plates are fixed to each other with bolts and 

nuts has been made (See Patent Literature 2).  According to this proposal, it is 
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possible to provide a structure that is low in the number of components, excellent 

in the workability, and free from projection of the head of the bolt and the nut on the 

flange surface. 

[0010] 

 As another method for eliminating projection from the flange surface, a 

proposal has been made in which a thick plate steel having a recess for sinking the 

bolt head is integrally formed at the tip of the upper flange by complete penetration 

welding, and, at the site, an attachment plate for transmitting the force of the flange 

is arranged inside the flange, and is joined with a through bolt (See Patent 

Literature 3). 

 

Citation List 

Patent Literature 

[0011] 

[Patent Literature 1] JP 7-34551 A 

[Patent Literature 2] JP 5-179703 A 

[Patent Literature 3] JP 6-173340 A 

 

Summary of Invention 

Technical Problem 

[0012] 

 However, in the method of joint of the end plates provided at the ends of 

the H-beam by bolts in the proposal of Patent Literature 2, the axial direction of the 

bolts is an out-of-plane direction of the end plates, and hence slight deformation 

cannot be avoided even if the thick plates are used to reduce deformation, and 

also slight deformation is applied in the tensile joint of the high-strength bolts, 

making it difficult perfect rigid joint as in the conventional attachment plate method 

illustrated in Fig. 20. 

[0013] 

 Furthermore, in the proposal of Patent Literature 3, there are problems 

such as that a thick plate having a recess is expensive, that the complete 

penetration welding of a component and an H-beam flange costs high, and that the 

number of bolts is required to be nearly twice as large as that required in the 

conventional two-face shear friction joint because the friction surface with the 

attachment plate is one-face shear friction joint. 
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[0014] 

 The present invention has been made in view of the circumstances 

described above, and it is an object of the present invention to provide an H-beam 

joint structure having a joining strength equivalent to that of a conventional H-beam 

joint structure, capable of reducing the number of components, facilitating the 

joining work, and capable of flattening the front surface side of the flange. 

 

Solution to Problem 

[0015] 

 The H-beam joint structure according to the present invention has been 

made in order to solve the above technical problem, and is characterized in the 

following. 

[0016] 

 First, an H-beam joint structure for joining an end of steel materials 

adjacent to H-beam each other, wherein the steel materials have a flange and a 

web, 

comprising:  

 a transmission plate arranged parallel to a front surface of the web on at 

least one side of the web of the H-beam and the steel material, and welded to a 

back surface of the flange; and 

 a coupling plate provided in close contact with the transmission plate to 

connect the H-beam and the steel material, wherein 

 a web of the H-beam, the web of the steel material and the transmission 

plate are bolted via the coupling plate. 

[0017] 

 Second, an H-beam joint structure for joining an end of steel materials 

adjacent to H-beam each other, wherein the steel materials have a flange and a 

web, 

comprising:  

 a transmission plate arranged parallel to a front surface of the web on at 

least one side of the web of the H-beam and the steel material, and welded to a 

back surface of the flange; and 

 a coupling plate connecting the H-beam and the steel material on an 

opposite side to the web on a side where the transmission plate is arranged, 

wherein 
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 a web of the H-beam, the web of the steel material and the transmission 

plate are bolted via the coupling plate. 

[0018] 

 Third, in the H-beam joint structure according to the first or second 

invention, it is preferable that the transmission plates of the H-beam and the steel 

material are arranged in close contact with the front surface of the web, and the 

coupling plate is arranged in close contact with the front surface of the 

transmission plate or the front surface of the web. 

[0019] 

 Fourth, in the H-beam joint structure according to the first or second 

invention, it is preferable that the transmission plates of the H-beam and the steel 

material are arranged by being welded to the back surface of the flange at an 

interval corresponding to the thickness of the coupling plate from the front surface 

of the web, and the coupling plate is arranged so as to be held in close contact 

between the transmission plate and the web. 

[0020] 

 Fifth, in the H-beam joint structure according to the first or second 

invention, it is preferable that a plurality of the transmission plates of the H-beam 

and the steel material are arranged at an interval corresponding to the thickness of 

the coupling plate, and the coupling plate is arranged so as to be held in close 

contact between the web and the transmission plate and/or between the plurality of 

transmission plates. 

[0021] 

 Sixth, in the H-beam joint structure according to the first or second 

invention, it is preferable that a shearing coupling plate connecting the upper and 

lower transmission plates and the upper and lower coupling plates of the H-beam 

and the steel material is provided between the upper and lower transmission plates 

and the upper and lower coupling plates of the H-beam and the steel material. 

[0022] 

 Seventh, in the H-beam joint structure according to the first to sixth 

inventions, it is preferable that the steel material is any of an H-beam, a channel 

steel, a Z-beam, and an I-beam. 

[0023] 

 Eighth, the H-beam joint structure according to the present invention is an 

H-beam joint structure for joining an H-beam and a structure, and the H-beam joint 
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structure includes a transmission plate arranged parallel to a front surface of a web 

on at least one side of the web of the H-beam, and welded to a back surface of the 

flange, and a coupling plate provided in close contact with the transmission plate to 

connect the H-beam and the structure, in which a part of the coupling plate is 

welded or bolted to the structure, and at least one end is bolted to the web of the 

H-beam and the transmission plate. 

[0024] 

 Ninth, the H-beam joint structure according to the present invention is an 

H-beam joint structure for joining an H-beam and a structure, and the H-beam joint 

structure includes a transmission plate arranged parallel to a front surface of a web 

on at least one side of the web of the H-beam, and welded to a back surface of the 

flange, and a coupling plate connecting the H-beam and the structure on an 

opposite side to the web on the side where the transmission plate is arranged, in 

which a part of the coupling plate is welded or bolted to the structure, and at least 

one end is bolted to the web of the H-beam web and the transmission plate. 

[0025] 

 Tenth, in the H-beam joint structure according to the eighth or ninth 

invention, it is preferable that the transmission plate of the H-beam is arranged in 

close contact with the front surface of the web, the coupling plate is welded to the 

structure, and at least one end of the coupling plate is arranged in close contact 

with the front surface of the transmission plate or the front surface of the web. 

[0026] 

 Eleventh, in the H-beam joint structure according to the eighth or ninth 

invention, it is preferable that the transmission plate of the H-beam is arranged by 

being welded to the back surface of the flange at an interval corresponding to the 

thickness of the coupling plate from the front surface of the web, and the coupling 

plate is welded to the structure and at least one end of the coupling plate is 

arranged so as to be held in close contact between the transmission plate and the 

web. 

[0027] 

 Twelfth, in the H-beam joint structure according to the eighth or ninth 

invention, it is preferable that a plurality of the transmission plates of the H-beam 

are arranged at an interval corresponding to the thickness of the coupling plate, 

and the coupling plate is welded to the structure and at least one end of the 

coupling plate is arranged so as to be held in close contact between the web and 
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the transmission plate and/or between the plurality of transmission plates. 

[0028] 

 Thirteenth, in the H-beam joint structure according to the eighth to twelfth 

inventions, it is preferable that the structure is any of an H-beam, a channel steel, a 

Z-beam, an I-beam, a square steel tube, and a foundation anchor plate. 

 

Advantageous Effects of Invention 

[0029] 

 According to the H-beam joint structure of the present invention, it is 

possible to have a joining strength equivalent to that of a conventional H-beam 

joint structure, to reduce the number of components, to facilitate the joining work, 

and to flatten the front surface side of the flange. 

 

Brief Description of Drawings 

[0030] 

 Fig. 1 is an exploded perspective view illustrating a first embodiment of an 

H-beam joint structure of the present invention. 

 Fig. 2 is an A-A cross-sectional view of the first embodiment of Fig. 1 after 

joining. 

 Fig. 3 is a partially enlarged view of Fig. 2. 

 Fig. 4 is a schematic cross-sectional view illustrating a second 

embodiment of the H-beam joint structure of the present invention. 

 Fig. 5 is a schematic side view of the second embodiment. 

 Fig. 6 is a schematic cross-sectional view illustrating a third embodiment 1 

of the H-beam joint structure of the present invention. 

 Fig. 7 is a schematic cross-sectional view illustrating a third embodiment 2 

of the H-beam joint structure of the present invention. 

 Fig. 8 is a schematic cross-sectional view illustrating a fourth embodiment 

of the H-beam joint structure of the present invention. 

 Fig. 9 is a schematic side view of the fourth embodiment. 

 Fig. 10 is an exploded perspective view illustrating a fifth embodiment of 

the H-beam joint structure of the present invention. 

 Fig. 11 is a B-B cross-sectional view of the fifth embodiment of Fig. 10 

after joining. 
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 Fig. 12 is a schematic cross-sectional view illustrating a sixth embodiment 

of the H-beam joint structure of the present invention. 

 Fig. 13 is a schematic side view of the sixth embodiment. 

 Fig. 14 is a schematic cross-sectional view illustrating a seventh 

embodiment 1 of the H-beam joint structure of the present invention. 

 Fig. 15 is a schematic side view illustrating an eighth embodiment of the H-

beam joint structure of the present invention. 

 Fig. 16 is a schematic side view illustrating a ninth embodiment of the H-

beam joint structure of the present invention. 

 Fig. 17 is a schematic side view illustrating a tenth embodiment of the H-

beam joint structure of the present invention. 

 Fig. 18 is a schematic cross-sectional view illustrating an eleventh 

embodiment of the H-beam joint structure of the present invention. 

 Fig. 19 is a schematic cross-sectional view illustrating a twelfth 

embodiment of the H-beam joint structure of the present invention. 

 Fig. 20 is a schematic perspective view illustrating a conventional H-beam 

joint structure. 

 

Description of Embodiments 

[0031] 

 The H-beam joint structure of the present invention will be described in 

detail below with reference to the drawings.  Fig. 1 is an exploded perspective view 

illustrating an embodiment of the H-beam joint structure of the present invention, 

and Fig. 2 is an A-A cross-sectional view of the embodiment of Fig. 1 after joining. 

[0032] 

 The H-beam joint structure according to the present invention is an H-

beam joint structure for joining an end of an H-beam 10 and an end of a steel 

material 11 that is adjacent to the H-beam 10 and has at least a flange 12 and a 

web 13, and the H-beam joint structure includes a transmission plate 2 arranged 

parallel to a front surface of the web 13 at least one side of the web 13 of the H-

beam 10 and the steel material 11, and welded to a back surface of the flange 12, 

and a coupling plate 3 provided in close contact with the transmission plate 2 to 

connect the H-beam 10 and the steel material 11.  The web 13 and the 

transmission plate 2 of the H-beam 10 are bolted to those of the steel material 11 
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via the coupling plate 3. 

<First Embodiment> 

 Figs. 1 and 2 illustrate the H-beam joint structure according to the first 

embodiment in a state where the H-beam 10 and an H-beam 11 as an adjacent 

steel material are joined, and the transmission plate 2 is welded along a 

longitudinal direction of the back surface of the flange 12 and provided so as to 

come into close contact with the front surface of the web 13. 

[0033] 

 The H-beam 10 includes upper and lower flanges 12 and one web 13 

vertically connecting the cross-section center parts of the respective flanges 12.  

Furthermore, the adjacent H-beam 11 to be joined has an H-shape having 

substantially the same cross sections.  The adjacent H-beam 11 in the present 

invention may have a cross-sectional shape different from that of the H-beam 10.  

Alternatively, each may be a long H-beam member or a short H-beam member, 

one of which is joined horizontally or at a predetermined angle from a columnar 

steel material.  Such H-beam joints can be used for linear joints such as beams, 

columns, and bracings. 

[0034] 

 The cross-sectional shape of the transmission plate 2 is a shape that is in 

close contact with the cross-sectional shape of the joint between the flange 12 and 

the web 13, and for example, when the joint between the flange 12 and the web 13 

is formed into a cross-sectional circular arc shape, the shape of the corresponding 

edge of the transmission plate 2 is also formed into a cross-sectional circular arc 

shape or a chamfered shape that is in close contact with the joint. 

[0035] 

 The transmission plate 2 and the flange 12 are welded so that a force is 

transmitted to both the edge of the transmission plate 2 and the flange 12.  It is 

preferable to weld one of the transmission plates and the flange so that the welding 

strength becomes equal to or greater than 1/2 of the value obtained by subtracting 

the transmission strength from the web 13 from the allowable strength of the cross 

section of the flange 12. 

[0036] 

 Furthermore, in the first embodiment, the coupling plate 3 is provided in 

close contact with the front surface of the transmission plate 2, and hence it is 

desirable that a welding portion 21 between the transmission plate 2 and the 
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flange 12 is welded so that a so-called bead, which rises along the edge of the 

transmission plate 2, does not project.  In order to achieve such a welding state, for 

example, as illustrated in Fig. 3, a chamfered portion 22 can be formed in advance 

on the edge of the welding portion 21 of the transmission plate 2.  The welding is 

usually performed by partial penetration welding so as to fill the chamfered portion 

22, but by cutting a surplus portion, the transmission plate 2 and the coupling plate 

3 can be provided in close contact with each other.  Alternatively, it is possible to 

avoid contact with the ridge of the bead by forming a chamfered portion on the 

edge of the coupling plate 3 to be joined.  The welding form of the welding portion 

21 between the flange 12 and the transmission plate 2 is not particularly limited, 

but in consideration of the above point, it is desirable to perform surplus cutting by 

partial penetration welding. 

[0037] 

 The transmission plate 2 having the same width is arranged at a 

corresponding position where each transmission plate 2 is arranged in the joint 

with the adjacent H-beams 10 and 11.  Specifically, it can be arranged at a total of 

four places on the back sides of the upper and lower flanges 12 on both sides 

across the web 13.  Furthermore, the transmission plate 2 needs to have a 

thickness and a welding length that can sufficiently give the welding strength of the 

back side of the flange 12 and the transmission plate 2.  The welding length is 

determined by the number and interval of the bolts 6.  Since the thinner the 

transmission plate 2 is, the shorter the length of the bolt 6, which is more 

economical, it is preferable to ensure a large welding length by increasing the 

interval of the bolts 6 or the like. 

[0038] 

 The coupling plate 3 is a member that joins the webs 13 to each other via 

corresponding transmission plates 2 of the adjacent H-beams 10 and 11.  The web 

13 is joined via the transmission plate 2 by friction joint using the bolt 6 or the like.  

Specifically, a through-hole 5 coaxially penetrating through the coupling plate 3, 

the transmission plate 2, and the web 13 is provided at a predetermined position of 

a part where the transmission plate 2 and the coupling plate 3 overlap, and the 

through-hole 5 is inserted with the bolt 6 and tightened with the nut 7 to frictionally 

join them.  At this time, the strength of the coupling plate 3 and the strength of the 

bolt joining require a larger one of the strengths of 1/2 of the magnitude obtained 

by dividing the allowable bending moment of the H-beam by the distance between 
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bolt axes and 1/4 of the allowable axial force of the H-beam. 

[0039] 

 As for the bolt 6, the thickness, the strength, and the number of the high-

strength bolt is determined in accordance with the necessary strength.  At this time, 

the length and thickness of the transmission plate 2 can be designed by varying 

the pitch and the number of the bolts 6.  The longer the transmission plate 2 is, the 

greater the strength transmitted from the joint between the web 13 and the flange 

12 is, and the more the welding length with the flange 12 can be ensured.  Hence, 

it is possible to reduce the welding size and to thin the transmission plate 2, which 

is economic because the bolt 6 can be shortened in length. 

[0040] 

 As for the coupling plate 3, the material strength and the cross-sectional 

area are determined in accordance with the necessary strength.  At this time, the 

thinner the coupling plate 3 is, the shorter the length of the bolt 6 can be, which is 

economic.  However, it is necessary to pay attention to a deviation from the bolt 

axial core because the width becomes wide in order to obtain a necessary cross 

sectional area.  At this time, by forming a plurality of lines of the bolts 6 in the web 

13 direction, the inter-axis distance of the bolts 6 is shortened and the necessary 

strength is increased.  Although the transmission plate 2 is also shortened, the 

width of the coupling plate 3 can be widened.  From the viewpoint of increasing the 

strength of the frictional joint, it is desirable to apply red rust treatment or blasting 

treatment to the joining surface of the coupling plate 3 with the transmission plate 2. 

[0041] 

 It is desirable to carry out an appropriate design option depending on the 

size of the H-beams 10 and 11 to be joined.  In the first embodiment illustrated in 

Fig. 1, two of the bolts 6 are used for one transmission plate. 

[0042] 

 In friction joint, generally, the more the friction surface is, the greater the 

joining strength becomes.  For example, a two-face shear friction joint is given 

twice the strength of a one-face shear friction joint of a high-strength bolt in the 

building standards.  In the H-beam joint structure of the first embodiment, one 

friction surfaces of the transmission plate 2 and the coupling plate 3 are joined 

from both sides of the web 13 by one high-strength bolt, so that the high-strength 

bolt joint of the H-beam 10 and the H-beam 11 becomes a two-face shear friction 
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joint. 

[0043] 

 The force transmitted to the transmission plate 2 welded to four places of 

the back surfaces of the upper and lower flanges 12 on both sides across the web 

13 is transmitted to the flange 12 from the welding 21.  However, the force 

transmitted to the transmission plate 2 is also transmitted to the web 13 because 

the transmission plate 2 and the web 13 are fastened together by the high-strength 

bolt 6, and the force is transmitted to the flange 12 from the joint between the web 

13 and the flange 12. 

[0044] 

 The force transmitted from the coupling plate 3 to the transmission plate 2 

by the joining of the H-beam 10 and the H-beam 11 is transmitted to the flange 12 

via the welding portion 21 between the web 13 and the transmission plate 2.  

Therefore, only in the area surrounded by the back side of the flange 12 and the 

web 13, it is possible to provide the joining so that the bending moment, the axial 

force, and the shearing force applied to the H-beams 10 and 11 can be transmitted, 

and it is possible to provide the joining with an equivalent strength to the 

conventional joining strength with a small number of components.  This is due to 

the joint between the transmission plate 2 and the flange 12 by the welding 21 and 

the comprehensive bonding force that fastening the web 13, the transmission plate 

2, and the coupling plate 3 together by the high-strength bolt 6. 

[0045] 

 In the H-beam joint mechanism of the first embodiment, the transmission 

plate 2 is welded to the back surface of the flange 12, and it is thus possible to 

make a flat surface having no step due to projection by the bolt 6 or an attachment 

plate, and to improve the workability to the front surface side of the flange 12. 

 

<Second Embodiment> 

 In the present invention, the H-beam joint structure according to the 

second embodiment as illustrated in Figs. 4 and 5 is also possible.  In the second 

embodiment, the transmission plate 2 is provided by being welded to the back 

surface of the flange 12 at an interval corresponding to the thickness of the 

coupling plate 3 from the front surface of the web 13, and the coupling plate 3 is 

provided in close contact between the transmission plate 2 and the web 13.  That 

is to say, the coupling plate 3 is held between the transmission plate 2 and the web 



 

13 

 

 

13. 

[0046] 

 The welding of the transmission plate 2 is only required to be performed at 

a strength of equal to or greater than 1/2 of the strength transmitted from the joint 

between the web 13 and the flange 12, and in order to avoid interference between 

the coupling plate 3 and the weld surplus, the back surface of the flange 12 and 

the transmission plate 2 are preferably fillet-welded from the outside, but may be 

partially penetration-welded from the outside if necessary. 

[0047] 

 The cross-sectional shape of the coupling plate 3 provided in close contact 

with the web 13 is a shape that is in close contact with the cross-sectional shape of 

the joint between the flange 12 and the web 13, and for example, when the joint 

between the flange 12 and the web 13 is formed into a cross-sectional circular arc 

shape, the shape of the corresponding abutting portion of the coupling plate 3 is 

also formed or chamfered into a cross-sectional circular arc shape in close contact 

with the joint. 

[0048] 

 According to the second embodiment, a two-face friction surface is formed 

on each of the both sides of the web 13, and this two coupling plates are bolted 

together from both sides of the web 13 by the high-strength bolt 6 and the nut 7, 

and hence the coupling plate 3 joining the H-beam 10 and the H-beam 11 

becomes four-face shear friction joint by the high-strength bolt 6.  Therefore, the 

number of bolts 6 can be halved as compared with the two-face shear friction joint 

of the first embodiment. 

 

<Third Embodiment 1> 

 Furthermore, in the present invention, a plurality of the transmission plates 

2 are provided at an interval corresponding to the thickness of the coupling plate 3, 

and the coupling plate 3 can be provided so as to be held in close contact between 

the web 13 and the transmission plate 2 and/or between the plurality of the 

transmission plates 2. 

[0049] 

 Specifically, for example, the H-beam joint structure according to the third 

embodiment 1 as illustrated in Fig. 6 can be configured.  In the H-beam joint 

structure according to the third embodiment 1, the web 13 and a transmission plate 
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2a are provided in close contact with each other as in the first embodiment, and a 

transmission plate 2b is further provided on the outside thereof at an interval 

corresponding to the thickness of the coupling plate 3.  The transmission plates 2a 

and 2b are each welded to the back side of the flange 12 at the welding portion 21.  

The coupling plate 3 is provided so as to be held in close contact between the 

transmission plate 2a, which is in close contact with the web 13, and the 

transmission plate 2b, which is provided on the outside at the interval. 

[0050] 

 In the configuration of the third embodiment 1, on one side of the web 13, 

a two-face friction surface of the friction surface between the transmission plate 2a 

and the coupling plate 3 and the friction surface between the coupling plate 3 and 

the transmission plate 2b is formed.  On both sides of the web 13, and they are 

joined by four-face shear friction joint by the friction surfaces of a total of four 

surfaces.  As a result, the number of bolts 6 can be halved as compared with the 

two-face shear friction joint of the first embodiment. 

<Third Embodiment 2> 

 As the third embodiment 2, as illustrated in Fig. 7, it is possible that the 

transmission plate 2a is provided by being welded to the back surface of the flange 

12 at an interval corresponding to the thickness of a coupling plate 3a from the 

front surface of the web 13 as in the second embodiment, the transmission plate 

2b is provided outside of the transmission plate 2a with an interval corresponding 

to the thickness of the coupling plate 3b, the coupling plate 3a is provided in close 

contact between the transmission plate 2a and the web 13, and a coupling plate 3b 

is further provided between the transmission plate 2a and the second transmission 

plate 2b.  According to this structure, four of the coupling plates 3 are joined on 

both sides of the web 13, and eight-face shear friction joint is applied by a total of 

eight friction surfaces, thereby allowing them to be joined more strongly. 

<Fourth Embodiment> 

 In the present invention, when the shearing force cannot be transmitted 

only by the cross section of the coupling plate 3, or when transmission of a higher 

shearing force is required, a shearing coupling plate 4 can be provided to be held 

between the upper and lower coupling plates 3 or outside the coupling plates, as 

illustrated in Figs. 8 and 9.  This allows a large shearing force to be transmitted. 

[0051] 
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 In the H-beam joint structure of the present invention, in addition to the 

structure represented by the first to fourth embodiments, in which the end of the H-

beam and the end of another member are joined to each other, it is also possible 

to adopt a configuration in which the end of the H-beam and a portion other than 

the end of another structure are joined. 

<Fifth Embodiment> 

 Fig. 10 illustrates an exploded perspective view of the fifth embodiment, 

and Fig. 11 illustrates a B-B sectional view after joining of Fig. 10.  The fifth 

embodiment illustrates a state in which the columnar H-beam 10 is vertically joined 

to the flange 12 of a beam-like H-beam 15 as a horizontally arranged structure.  As 

in the first embodiment, the transmission plate 2 is welded along the longitudinal 

direction to the back surface of the flange 12 at the end of the vertically arranged 

H-beam 10 so that the transmission plate 2 is in close contact with the front 

surface of the web 13.  The welding of the transmission plate 2 to the back surface 

of the flange 12 can be performed in the similar manner to that in the first 

embodiment. 

[0052] 

 The horizontally arranged H-beam 15 is provided in advance with a 

coupling plate 31 so as to project from the flange 12 vertically to the longitudinal 

direction.  Specifically, the coupling plate 31 is inserted into an insertion holes 14 

provided on both sides of the upper flange 12 across the webs 13, and one end 

thereof is welded and fixed to a welding portion 32 on the back side of the lower 

flange 12.  In the present embodiment, the upper flange 12 and the coupling plate 

31 are also welded. 

[0053] 

 The coupling plate 31 welded to the horizontally arranged H-beam 15 and 

the transmission plate 2 of the vertically arranged H-beam 10 are joined in a state 

where they are closely fitted.  That is to say, the interval across the web 13 of the 

coupling plate 31 welded to the horizontally arranged H-beam 15 is equal to the 

total thickness of the web 13 of the vertically arranged H-beam 10 and two of the 

transmission plate 2, which is the interval where the coupling plate 31 and the front 

surface of the transmission plate 2 are in close contact with each other in the fitted 

state. 

[0054] 
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 The through-hole 5, which coaxially penetrates the coupling plate 31, the 

transmission plate 2, and the web 13, is provided at a predetermined position in a 

part where the transmission plate 2 and the coupling plate 31 overlap with each 

other in a state where the vertically arranged H-beam 10 is fitted to the other end 

of the coupling plate 31 which is not welded, and the through-hole 5 is inserted 

with the bolt 6 and tightened by the nut 7 to be frictionally joined.  It should be 

noted that the conditions of the bolt joint can be determined under the same 

conditions as in the first embodiment.  Thus, the horizontally arranged H-beam 15 

and the vertically arranged H-beam 10 can be joined with an equivalent joining 

strength to that of the conventional joint structure, the number of components can 

be reduced, the joining work can be facilitated, and the surface side of each flange 

12 can be flattened. 

<Sixth Embodiment> 

 In the present invention, the H-beam joint structure according to the sixth 

embodiment as illustrated in Figs. 12 and 13 is possible.  In the sixth embodiment, 

as in the second embodiment, the end of the vertically arranged H-beam 10 is 

provided with the transmission plate 2 by being welded to the back surface of the 

flange 12 at an interval corresponding to the thickness of the coupling plate 31 

from the front surface of the web 13, and the end of the coupling plate 31 is 

provided in close contact between the transmission plate 2 and the web 13.  That 

is to say, the coupling plate 3 is held between the transmission plate 2 and the web 

13, and is bolted.  The coupling plate 31 is inserted into the insertion hole 14 

provided in the upper flange 12 of the horizontally arranged H-beam 15, is 

provided in close contact with the web 13, and is welded to the upper and lower 

flanges 12. 

[0055] 

 According to the sixth embodiment, at the end of the vertically arranged H-

beam 10, as in the second embodiment, on one side of the web 13, the contact 

surfaces of the coupling plate 31 and the transmission plate 2 are the two-face 

friction surfaces, and the friction surfaces of a total of four surfaces on both sides of 

the web 13, and these two coupling plates are bolted together from both sides of 

the web 13 by the high-strength bolt 6 and the nut 7, and thus the H-beam 10 and 

the coupling plate 31 become four-face shear friction joint by the high-strength bolt.  

Therefore, the number of bolts 6 can be halved as compared with the two-face 
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shearing joint of the fifth embodiment. 

<Seventh Embodiment 1> 

 Furthermore, in the present invention, as the seventh embodiment 1, as in 

the third embodiment 1, a plurality of the transmission plates 2 are provided at an 

interval corresponding to the thickness of the coupling plate 3 at the end of the 

vertically arranged H-beam, and the coupling plate 3 can be provided so as to be 

held in close contact between the web 13 and the transmission plate 2 and/or the 

plurality of transmission plates 2. 

[0056] 

 Specifically, for example, the H-beam joint structure as illustrated in Fig. 14 

can be configured.  In the H-beam joint structure according to the seventh 

embodiment 1, the web 13 and the transmission plate 2a are provided in close 

contact with each other as in the third embodiment 1, and the transmission plate 

2b is further provided on the outside thereof at an interval corresponding to the 

thickness of the coupling plate 31.  Then, the coupling plate 31 is held in close 

contact between the transmission plate 2a, which is in close contact with the web 

13, and the transmission plate 2b, which is provided at an interval outside, and 

bolted.  The coupling plate 31 is inserted into the insertion hole 14 provided in an 

upper flange 12 of the horizontally arranged H-beam and welded to the upper and 

lower flanges 12, at an interval of the thickness corresponding to the web 13 of the 

vertically arranged H-beam 10 and a total of two of the transmission plates 2a. 

[0057] 

 In the configuration of the seventh embodiment 1, on one side of the web 

13, a friction surface of a total of two surfaces of the friction surface between the 

transmission plate 2a and the coupling plate 31 and the friction surface between 

the coupling plate 31 and the transmission plate 2b is formed.  These two coupling 

plates are bolted together from both sides of the web 13 by the high-strength bolt 6 

and the nut 7, and hence the H-beam 10 and the coupling plate 31 become in four-

face shear friction joint by the high-strength bolt.  Therefore, similarly to the sixth 

embodiment, the number of bolts 6 can be halved as compared with the two-face 

shear friction joint of the fifth embodiment. 

<Seventh Embodiment 2> 

 As another seventh embodiment 2 that is not illustrated, similarly to the 

third embodiment 2, it is possible that the transmission plate 2 is provided by being 

welded to the back surface of the flange 12 at an interval corresponding to the 
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thickness of the coupling plate 31 from the front surface of the web 13, the 

transmission plate 2 is provided outside of the transmission plate 2 with an interval 

corresponding to the thickness of the coupling plate 31, the coupling plate 31 is 

provided in close contact between the transmission plate 2 and the web 13, and 

the coupling plate 31 is further provided between two of the transmission plates 2.  

According to this structure, four of the coupling plates 31 are joined on both sides 

of the web 13, and eight-face shear friction joint is applied by a total of eight friction 

surfaces, thereby allowing them to be joined more strongly.  It should be noted that 

the welding position of the coupling plate 31 with respect to the horizontally 

arranged H-beam 15 is the position where the above-described state is given. 

<Eighth Embodiment> 

 As illustrated in Fig. 15, as the eighth embodiment, the coupling plate 31 

can be welded vertically to a foundation anchor plate 18 serving as a column base 

anchor of the structure of a foundation 16, and the coupling plate 31 can be 

surrounded by reinforcing steel 17 or the like to be firmly integrated with concrete.  

The end of the coupling plate 31 projected from the foundation 16 is bolted to the 

web 13 of the vertically arranged H-beam 10 and the coupling plate 2.  At this time, 

the arrangement of the coupling plate 31 welded to the foundation anchor plate 18, 

which is a structure embedded in the transmission plate 2 of the H-beam 10 and 

the foundation 16, can be any of the configurations of the above-described fifth to 

seventh embodiments according to the design and the like. 

<Ninth Embodiment> 

 As the ninth embodiment, as illustrated in Fig. 16, in the horizontally 

arranged H-beam 15, it is possible that the coupling plate 31 is inserted and 

welded into the insertion holes 14 provided in the upper and lower flanges 12, and 

joined so as to be held vertically by the vertically arranged H-beam 10 with respect 

to the horizontally arranged H-beam 15.  Also in this configuration, the 

arrangement configuration of the transmission plate 2 of the H-beam 10 and the 

coupling plate 31 welded to the H-beam 15 can be any of the configurations of the 

above-described fifth to seventh embodiments according to the design and the like. 

<Tenth Embodiment> 

 As the tenth embodiment, as illustrated in Fig. 17, it is possible that a 

stiffener 19 is provided in the vertical direction with respect to the web 13 of the 

horizontally arranged H-beam 15, and the coupling plate 31 inserted into the web 

13 is welded or bolted to the stiffener 19, and bolted so as to be held from 
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horizontally by the H-beams 10 and 11 arranged horizontally and vertically, 

respectively, with respect to the horizontally arranged H-beam 15. 

[0058] 

 Thus, the shearing force applied to the H-beams 10 and 11 is transmitted 

to the H-beam 15, and the axial force and the bending moment are mutually 

transmitted by the coupling plate 31 to the H-beams 10 and 11 opposed to each 

other.  Also in this configuration, the arrangement configuration of the transmission 

plates 2 of the H-beams 10 and 11 and the coupling plate 31 welded to the 

stiffener of the H-beam 15 can be any of the configurations of the above-described 

fifth to seventh embodiments according to the design and the like. 

[0059] 

 In the H-beam joint structure of the present invention, as another 

embodiment, can have an H-beam joint structure for joining an end of the H-beam 

10 and an end of the steel material 11 that is adjacent to the H-beam 10 and has 

at least the flange 12 and the web 13, and the H-beam joint structure includes the 

transmission plate 2 arranged parallel to a front surface of the web 13 at least one 

side of the web 13 of the H-beam 10 and the steel material 11, and welded to a 

back surface of the flange 12, and the coupling plate 3 connecting the H-beam 10 

and the steel material 11 on the opposite side to the web 13 on the side where the 

transmission plate 2 is arranged, in which the web 13 and the transmission plate 2 

of the H-beam 10 are bolted to those of the steel material 11 via the coupling plate 

3.  As an embodiment of the above configuration, Fig. 18 illustrates the H-beam 

joint structure according to the eleventh embodiment. 

<Eleventh Embodiment> 

 In the H-beam joint structure according to the eleventh embodiment 

illustrated in Fig. 18, the transmission plate 2 is welded along the longitudinal 

direction to the back surface of the flange 12 and is provided so as to come into 

close contact with the front surface of the web 13.  Then, on the opposite side of 

the web 13 where the transmission plate 2 is arranged, the coupling plate 3 is 

provided so as to come into close contact with the front surface of the web 13. 

[0060] 

 According to the eleventh embodiment, the transmission plate 2, the web 

13, and the coupling plate 3 are bolted together by the high-strength bolt 6 and the 

nut 7, and one side of the web 13 is given one-face shear friction joint of one side 

of the coupling plate 3 and the web 13, and hence a simple and low-cost joint 
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structure in which core misalignment between the coupling plate 3 and the H-beam 

10 is minimized. 

<Twelfth Embodiment> 

 Furthermore, in the H-beam joint structure according to the twelfth 

embodiment illustrated in Fig. 19, the arrangement position of the transmission 

plate 2 and the coupling plate 3 welded to the flange 12 is provided vertically on 

the opposite side of the web 13 in the one-face shear friction joint between the 

coupling plate 3 and one face of the web 13 illustrated in Fig. 18.  According to the 

twelfth embodiment, the one-face shear friction joint between the coupling plate 3 

and one side of the web 13 is balanced vertically, and the core misalignment 

(displacement of the center of stress) can be eliminated. 

[0061] 

 While the H-beam joint structure of the present invention has been 

described on the basis of the embodiments, the present invention is not limited to 

the embodiments described above, and various modifications can be made without 

departing from the scope thereof. 

[0062] 

 For example, although the above embodiments adopt frictional joint by the 

bolt 6 and the nut 7, shear joint can be adopted by a fastener such as a rivet or a 

bolt.  Although a high-strength bolt is usually used as the bolt 6, an ultra high-

strength bolt can be used, which can reduce the number of the bolts 6.  

Furthermore, from the viewpoint of increasing the strength of the friction joint, the 

surface where the transmission plate 2 or the web 13 and the coupling plates 3 or 

13 come into close contact with each other can be provided with red rust treatment 

or blasting treatment. 

[0063] 

 Furthermore, in the case where the joint between the flange 12 and the 

web 13 is formed in a cross-sectional circular arc shape, the shape of the 

corresponding edge of the transmission plate 2 and the coupling plates 3 or 31 in 

close contact with the joint is also formed in a cross-sectional circular arc shape or 

a chamfered cross-sectional shape.  However, interference can be avoided by 

applying, to the web 13, a washer having a thickness enough to avoid the circular 

arc shape of the joint between the flange 12 and the web 13. 

[0064] 
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 Furthermore, although in the fourth embodiment, one shearing coupling 

plate 4 is provided on one side of the web 13 and two shear plates 4 are provided 

on both sides of the web 13, a plurality of shearing coupling plates 4 can be 

provided on one side.  The upper and lower coupling plates 3 and the shearing 

coupling plate 4 may be integrated. 

[0065] 

 Furthermore, in the first to fourth embodiments, the H-beam 11 is used as 

a steel material adjacent to the H-beam 10, and in the fifth to seventh and ninth 

embodiments, the horizontally arranged H-beam 15 is used as a structure.  

However, these are not limited to an H-beam, and may be an H-beam, a channel 

steel, a Z-beam, an I-beam, or a square steel tub.  The H-beam 10 may be a 

channel steel, a Z-beam, or an I-beam. 

[0066] 

 Furthermore, in the first to fourth embodiments, the H-beam 11 adjacent to 

the H-beam 10 is joined as a horizontal beam, but each may be joined as a vertical 

column.  In the above-described fifth to ninth embodiments, the H-beam 10 

provided with the transmission plate 2 is arranged vertically, but the H-beam 10 

provided with the transmission plate 2 may be arranged horizontally. 

[0067] 

 Furthermore, in the above-described first embodiment to third embodiment 

2 and the fifth to tenth embodiments, the transmission plate 2 and the coupling 

plate 3 (31) are symmetrically provided on both sides of the web 13, and in the 

fourth embodiment, the transmission plate 2 and the shearing coupling plate 4 are 

symmetrically provided on both sides of the web 13.  However in the present 

invention, in any of the first to tenth embodiments, the transmission plate 2 and the 

coupling plate 3 or 31 (shearing coupling plate 4) can be provided on only one side 

of the web 13. 

[0068] 

 Furthermore, in any of the first to tenth embodiments, the transmission 

plate 2 and the coupling plate 3 or 31 (shearing coupling plate 4) can be provided 

on only one side of the web 13, and only the coupling plate 3 can be provided 

separately on the surface opposite to the web 13 provided with them. 

[0069] 

 According to the H-beam joint structure of the present invention having the 

above-described configuration, it is possible to have a joining strength equivalent 
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to that of a conventional H-beam joint structure, to reduce the number of 

components, to facilitate the joining work, and to flatten the front surface of the 

flange. 
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Claims 

 

1.  An H-beam joint structure for joining an end of steel materials adjacent to H-

beam each other, wherein the steel materials have a flange and a web, 

comprising:  

 a transmission plate arranged parallel to a front surface of the web on at 

least one side of the web of the H-beam and the steel material, and welded to a 

back surface of the flange; and 

 a coupling plate provided in close contact with the transmission plate to 

connect the H-beam and the steel material, wherein 

 a web of the H-beam, the web of the steel material and the transmission 

plate are bolted via the coupling plate. 

 

2.   An H-beam joint structure for joining an end of steel materials adjacent to 

H-beam each other, wherein the steel materials have a flange and a web, 

comprising:  

 a transmission plate arranged parallel to a front surface of the web on at 

least one side of the web of the H-beam and the steel material, and welded to a 

back surface of the flange; and 

 a coupling plate connecting the H-beam and the steel material on an 

opposite side to the web on a side where the transmission plate is arranged, 

wherein 

 a web of the H-beam, the web of the steel material and the transmission 

plate are bolted via the coupling plate. 

 

3.   The H-beam joint structure according to claim 1 or 2, wherein 

 the transmission plates of the H-beam and the steel material are arranged 

in close contact with the front surface of the web, and the coupling plate is 

arranged in close contact with the front surface of the transmission plate or the 

front surface of the web. 

 

4.   The H-beam joint structure according to claim 1 or 2, wherein 

 the transmission plates of the H-beam and the steel material are arranged 

by being welded to the back surface of the flange at an interval corresponding to a 

thickness of the coupling plate from the front surface of the web, and 
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 the coupling plate is arranged so as to be held in close contact between 

the transmission plate and the web. 

 

5.   The H-beam joint structure according to claim 1 or 2, wherein 

 a plurality of the transmission plates of the H-beam and the steel material 

are arranged at an interval corresponding to a thickness of the coupling plate, and 

 the coupling plate is arranged so as to be held in close contact between 

the web and the transmission plate and/or between the plurality of transmission 

plates. 

 

6.   The H-beam joint structure according to claim 1 or 2, wherein 

 a shearing coupling plate connecting the upper and lower transmission 

plates and the upper and lower coupling plates of the H-beam and the steel 

material is provided between the upper and lower transmission plates and the 

upper and lower coupling plates of the H-beam and the steel material. 

 

7.   The H-beam joint structure according to any one of claims 1 to 6, wherein 

 the steel material is any of an H-beam, a channel steel, a Z-beam, and an 

I-beam. 

 

8.   An H-beam joint structure for joining an H-beam and a structure, the H-

beam joint structure comprising: 

 a transmission plate arranged parallel to a front surface of a web on at 

least one side of the web of the H-beam, and welded to a back surface of a flange; 

and 

 a coupling plate provided in close contact with the transmission plate to 

connect the H-beam and the structure, wherein 

 a part of the coupling plate is welded or bolted to the structure, and at least 

one end is bolted to the web of the H-beam and the transmission plate. 

 

9.   An H-beam joint structure for joining an H-beam and a structure, the H-

beam joint structure, comprising: 

 a transmission plate arranged parallel to a front surface of a web on at 

least one side of the web of the H-beam, and welded to a back surface of a flange; 

and 
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 a coupling plate connecting the H-beam and the structure on an opposite 

side to the web on the side where the transmission plate is arranged, wherein 

 a part of the coupling plate is welded or bolted to the structure, and at least 

one end is bolted to the web of the H-beam and the transmission plate. 

 

10. The H-beam joint structure according to claim 8 or 9, wherein 

 the transmission plate of the H-beam is arranged in close contact with the 

front surface of the web, and 

 the coupling plate is welded to the structure, and at least one end of the 

coupling plate is arranged in close contact with the front surface of the 

transmission plate or the front surface of the web. 

 

11.   The H-beam joint structure according to claim 8 or 9, wherein 

 the transmission plate of the H-beam is arranged by being welded to the 

back surface of the flange at an interval corresponding to a thickness of the 

coupling plate from the front surface of the web, and 

 the coupling plate is welded to the structure and at least one end of the 

coupling plate is arranged so as to be held in close contact between the 

transmission plate and the web. 

 

12.   The H-beam joint structure according to claim 8 or 9, wherein 

 a plurality of the transmission plates of the H-beam are arranged at an 

interval corresponding to a thickness of the coupling plate, and 

 the coupling plate is welded to the structure and at least one end of the 

coupling plate is arranged so as to be held in close contact between the web and 

the transmission plate and/or between the plurality of transmission plates. 

 

13.   The H-beam joint structure according to any one of claims 8 to 12, wherein 

 the structure is any of an H-beam, a channel steel, a Z-beam, an I-beam, a 

square steel tube, and a foundation anchor plate. 


