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ONE-SIDE WELDING METHOD FOR STEEL 
STRUCTURE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention belongs to the technical field 
in which a one-side welding is performed in a building 
Structure, a bridge Structure, a general Structure, and like. 
0003. The present invention relates to a method for 
obtaining a throat depth exceeding a thickness and a width 
of an end face of the member for a welding joint. This 
method can be attained by joint welding using a one-side 
welding process in which the member is easily welded from 
the one side without using a consumable backing metal and 
backing material after performing a welding process for 
increasing a height and a width of a front bead or a process 
in which a back face of the end of the member to be welded 
is Subjected to overlay welding and then the groove of the 
welding member including the overlay weld is made and 
welded, or a process in which the end of the member is bent 
to prepare the edge of the member and the prepared edge is 
Subjected to joint welding. 
0004 2. Description of the Related Art 
0005 FIGS. 39 and 40 illustrate cross-sectional views 
showing one example of a conventional Steel structure 
welding method. In this example, a member 1 and a member 
2 with an edge prepared to have an inclination of about 35 
are butted and welded by a T-joint. A backing metal 3 is 
abutted on a back face So as to perform tack welding 4 Such 
that they are stably welded from one side to be fully 
penetrated as shown in FIG. 39. After that, joint welding 6 
is carried out as shown in FIG. 40. Namely, according to the 
prior art, the joint with backing metal in which welding is 
performed from one Side is being the Standard for the Steel 
structure welding for building as shown in FIGS. 39 and 40. 
0006. In the above conventional method, as shown in 
FIG. 39, two recesses 1R and 2R are formed at a root of a 
groove 5 where the members 1 and 2 are brought in contact 
with the backing metal 3, and these portions are not easily 
to be melted, making it prone to cause incomplete penetra 
tion. 

0007 Moreover, this requires the production of the back 
ing metal 3 and the tack welding 4 for attaching the backing 
metal after preparing a groove 5, and this results in an 
increase in the number of man-hours needed to produce the 
Steel structure in View of efficiency of joint welding. 
0008 Additionally, in the following joint welding 6, 
Since the backing metal 3 is left, there remain a harmful 
notch, which generates StreSS concentration due to the 
residual of the tack welding 4, and harmful notches 7 and 
7A, which apply StreSS concentration to the portion among 
the backing metal 3 and the base metals 1 and 2. This causes 
the joint properties Such as bending ductility, fatigue 
Strength, earthquake resisting Strength, etc., to be damaged. 
In the experiment, when the member 2 received a upward 
bending load 2B in the joint form shown in FIG. 40, cracks 
occurred mainly at harmful notches 7 and 7A and the joint 
was broken. 

0009. In the conventional method, the production of the 
backing metal 3 and the tack welding 4 for attaching the 
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backing metal 3 are needed after performing the edge 
preparation of the end face to be welded of the member, So 
that welding 6 of the actual joint cannot be immediately 
Started. This results in a disadvantage in which the number 
of man-hours needed to produce the Steel Structure is 
increased in View of the production processes and StepS. 

0010 Moreover, in this conventional art, if the backing 
metal 3 is omitted, there must be carried out uranami 
welding that forms a good shaped uranami bead with no 
defect from the front side of the groove to the back face of 
the first layer. In the Steel Structure production, however, 
there are difficulties in maintaining the groove accuracy 
resulting from the size accuracy of material, ensuring an 
amount of uranami welding, and using high current from the 
first layer, and these makes it difficult to implement Such 
good uranami welding. 

0011 Though the use of consumable backing material is 
possible to form an excellent uranami bead, this method 
causes problems in which the consumable backing material 
is expensive and much time is required to attach and detach 
the backing material. 

0012. In a case in which a space whose interior is closed 
as in a connection of a building Steel Structure using Square 
pipes or circular pipes as columns as shown in FIG. 47, 
there is problem in which the consumable backing material 
cannot be detached after welding. 
0013 There is another method in which an overlay 
welding bead 13 is preset on the member 1, which is not the 
end face of Tjoint, the member 2 is placed thereto, and 
welding 14 of the first layer is performed from the front side 
of the groove, thereafter joint welding 6 is carried out as 
shown in FIG. 41. 

0014 Though this method is a simple and easy way in 
which the backing metal can be omitted, projections and 
depressions are generated by the waves of the overlay 
welding bead and the position of the overlay welding bead 
13 is preset, whereby making it difficult to adjust and change 
the Setting position of members each having a different size 
accuracy. Further, this welding is difficult to be carried out 
unless the welding position is horizontal welding. The 
member 1 needs a constant inclination to form the good 
uranami bead. Some experience is required to perform 
welding 14 of the first layer from the surface and high 
current cannot be used. Moreover, the above method does 
not lead to an increase in a throat depth 2A. 
0015 There is another method in which an overlay 
welding bead 13A is preset on the back face of the member 
2 whose end face is Subjected to edge preparation in addition 
to the overlay welding bead 13 preset on the surface of the 
member 1 of the T-joint, the member 2 is placed thereto, the 
welding 14 of the first layer is performed from the front side 
of the groove, thereafter the joint welding 6 is carried out. 
Though this method is a simple and easy way in which the 
backing metal can be omitted, the Same problem as 
explained in FIG. 41 exists therein. When the overlay 
welding bead 13A is placed to the top end of the member 2, 
welding is not easily carried out. In addition, the overlay 
welding bead must be present with respect to two portions 
of both members of the T-joint, resulting in difficulty of 
welding and an increase in the number of man-hours needed 
to produce the Steel Structure. 
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0016. Unlike the peripheral welding of the square pipe 
and the circular pipe in which a welding Start point and a 
welding end point are overlapped with other, a width of an 
H shape Steel flange has a finite width in welding the end 
portion of the flange. In order to obtain Satisfactory welding 
with no defect at a start point of Weld bead and an end point 
of weld bead, steel end tabs are needed as shown in FIG. 43. 
AS a result, much production cost of end tabs and numerous 
attaching Steps are required. The use of ceramics end tab has 
been recently increased in place of the Steel end tab. In this 
case, high production cost and the attaching work are also 
required. Moreover, the Steel end tab has a notch, which 
generates StreSS concentration between the tab and the 
flange, and the ceramics end tab has a disadvantage in which 
Weld detects are easily generated. 
0017 “Japan Architectural Standard Specification 
JASS6' dated Feb. 20, 1997 and “Recommendation for 
Quality Criteria and Inspection of Steel Structures” dated 
Jul. 1, 1998 of The Architectural Institute of Japan define as 
follows: 

0.018. The reinforcement height of the member 2 at the 
Surface position of the opponent member 1 must not only 
Satisfy the Size ranging from 25% of a plate thickness t to 
addition of 10 mm to the value of 25% but also be smoothly 
changed from the base metal Surface, in the T-joint with the 
plate thickness of, for example, 40 mm or less, as shown 
FIGS. 44 and 45. 

0019. The above requirement is useful to relax the stress 
concentration of a face bead, but the above reinforcement 
height is allowable even if the height at the center of bead 
is Zero and this requirement does not refer to the effect of the 
height at the center of bead on the StreSS concentration at 
weld toe. Namely, in such a bead, as shown in FIG. 44, 
stress concentration at the roots 7 and 7A of the joint 
welding 6 is increased by bending moment 2B and a tensile 
load 2C, So that cracks are easily generated at the roots 7 and 
7A. In a case where the backing metal 3 and the tack weld 
4 are placed at the face of the member 2, as shown in FIG. 
45 stress concentration works on the root of the tack weld 4 
and a tack weld toe 4A in addition to the root 7 of the joint 
Weld 6, and a crack is easily generated particularly from the 
tack weld toe 4A. 

0020) Furthermore, welding with a finite length in a 
width direction is performed with respect to the longitudinal 
end of the H shape steel flange. Then, the end tab is often 
used in order to obtain the Structural integrity of the Start 
point of weld bead and the end point thereof, but the use of 
the tab needs the production cost and the attaching cost. For 
this reason, an easy and low-cost welding method in which 
the end tab is omitted has been desired. 

SUMMARY OF THE INVENTION 

0021. An object of the present invention is to achieve a 
reduction in the number of man-hours needed to production 
in View of joint welding efficiency, a reduction in the number 
of man-hours needed to produce Steel Structure in View of 
production processes and Steps, improvement of easiness of 
positional adjustment between joint members to be welded, 
improvement of Weldability, an increase in a throat depth, 
and elimination of inhibition factors of joint performance 
resulting from the residue of harmful notches causing StreSS 
concentration on a backing metal or between an end tab and 
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a base metal and harmful notches causing StreSS concentra 
tion on a tack welding portion of the backing metal, by 
forming a groove face larger than a groove face formed by 
joint members themselves and controlling a joint welding 
bead shape of a final layer of the front Side in one-side 
welding for Steel structure. 
0022. The present invention performs the following one 
Side welding without using the backing metal or consumable 
backing material, which is left on the joint after welding. 

0023 More specifically, as shown in FIG. 1, a metallic or 
non-metallic backing material 8, which is not melted by a 
welding heat Source Such as arc heating etc., is placed to an 
end face 2T of a T-welding joint member, which is not yet 
Subjected to edge preparation, or one end face of butt 
welding members where two members are in Substantially 
the same plane or both end faces, Overlay welding 9 is 
performed between a back face of the end face 2T of the 
member 2 and the backing material 8 to have a predeter 
mined shape So as to increase a plate thickness of the end 
face of the member 2. After that, as shown in FIG. 2, edge 
preparation is provided to the end of the member including 
overlay weld metal such that both members are flush with 
each other. Thereafter, joint members 1 and 2 are opposed to 
each other as shown in FIG. 3. Then, as shown in FIG. 4, 
the welding joint members are welded to each other as 
melting a groove face 10 consisting of the Overlay weld 
metal and the member of FIG. 3 from a front side of the 
groove, whereby ensuring a throat depth 1A exceeding a 
plate thickness 2A of the welding joint end face member 2. 

0024. According to the present invention, in the execu 
tion of Tjoint welding and the butt welding where two 
members are in Substantially the same plane, a foremost end 
of the end face of the joint member Subjected to the edge 
preparation after the overlay welding is brought in contact 
with a predetermined position of the opponent's member, 
and then the foremost end may be directly welded to the 
opponent's member. As a result, the backing metal 3 of FIG. 
40 can be omitted to obtain ease of setting of the member 2, 
and support to melted weld metal from the back side by the 
overlay weld 9 can be obtained. This makes it possible to use 
high current of the first layer. Since the groove is deep and 
has no backing metal, favorable penetration of member roots 
1R and 2R of FIG. 39 can be easily obtained. This makes it 
possible to reduce a groove gap 2G of FIG.3 about 50% as 
compared with the gap of about 7 mm in case of a backing 
metal used, and to decrease a roSS-Sectional area of the 
groove by about 30%. As a result, the amount of weld metal 
can be decreased and welding time and welding distortion 
can be reduced. Combination of these effects makes it 
possible to largely reduce the number of man-hours needed 
to produce the Steel structure in View of the defect preven 
tion in the root of the welding joint, and to improve the 
reservation of Size accuracy of the Steel. 
0025. According to the present invention, unlike the prior 
art of FIGS. 41 and 42, welding position for performing 
stable uranami welding 14 is not limited to horizontal 
position in view of welding workability. Namely, stable 
welding can be executed at all positions by the Support from 
the back side of the overlay weld similar to the normal joint 
welding. At the same time, if the production of backing 
metal after edge preparation and the off-line work process of 
attachment are omitted and overlay welding is performed 
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before the edge process, numerous joint welding is continu 
ously performed from the edge preparation. This allows a 
large reduction in the number of man-hours needed to 
produce the Steel Structure in View of the production pro 
ceSSes and Steps. Moreover, according to the method of the 
present invention, even if the notch 7 of the conventional 
method is eliminated but a notch corresponding to notch 7A 
exists, the throat depth can be increased and Such a notch is 
not regarded as a harmful notch and improvement of joint 
bending ductility and fatigue Strength can be obtained and 
earthquake Strength can be easily ensured. According to the 
experiment, in the case of 10% or more increase in the throat 
depth, joint bending ductility was improved about twice and 
fatigue Strength was improved about ten times. 
0026. In the method according to the above invention, in 
place of using the backing material, which is not melted by 
the welding heat source such as arc heat, overlay weld 9 with 
a predetermined shape is provided to the back face at the 
designed edge preparation location to be served as an end of 
the joint member 2 as shown in FIGS. 5 and 6. Thereafter, 
the member 2 at the designed edge preparation location and 
the overlay weld metal 9 are cut at the same angle as that of 
the face of the member as shown in FIG. 2. After cutting, a 
predetermined edge preparation is performed, So that a joint 
end face, which is not yet joint-welded, can be obtained. 
Thereafter, the joint end face members are opposed to each 
other as shown in FIG. 3, and they are welded to each other 
as melting the groove face 10 of the overlay weld metal and 
the members from the front side of the groove, so that 
one-side welding is performed to ensure the throat depth 1A 
exceeding the plate thickness of 2A of the welding joint end 
face member as shown in FIG. 4. 

0.027 According to the present invention, the groove 
shape, which is not yet welded, and the joint shape after the 
welding can be obtained similar to the method according to 
the above invention. This makes it possible to obtain easi 
neSS of welding workability, which is the same as that of the 
method according to the above invention, and reduction in 
the number of man-hours needed to produce the Steel 
Structure and reservation of good welding property. 
0028. Also, when welding is performed to the H-shape 
Steel flange in which a welding Start point and a welding end 
point are not overlapped with other unlike in the peripheral 
welding of the Square pipe and the circular pipe, the Steel 
plate flange becomes a finite width. Then, when the con 
ventional welding with the attachment of the backing metal 
or the method of each invention as mentioned above is 
applied, the end tab 5 and ceramics end tab for the end tab 
5 as shown in FIG. 5 are needed to obtain satisfactory 
welding with no defect at a start point and an end point of 
the weld. The present invention provides means for elimi 
nating the above need. 
0029. In other words, the present invention is the one 
side welding method as described below. 
0.030. More specifically, there is a case in which overlay 
welding is performed between the back face of the steel 
member with a finite width and the backing material by the 
method of the above invention or a case in which overlay 
welding is provided to the back face of the designed edge 
preparation location Serving as an end of the Steel member 
with a finite width. In either case, overlay welding is 
performed to the member including the Steel plate Side face 
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2S as shown FIGS. 7 to 12. After that, edge preparation is 
provided to the member 2 including the overlay weld metal 
9 of the back face and side face of the steel plate as shown 
in FIGS. 13 and 14 So as to form the groove face 10, which 
is larger than the groove face formed by the members 
themselves. Thereafter, the joint members are opposed to 
each other as shown in FIG. 3, they are welded to each other 
as melting the groove face 10 including the Overlay weld 
metal, whereby ensuring the throat depth 1A in the direction 
of the plate thickness exceeding the plate thickness of 2A of 
the member as shown in FIG. 4, or a throat depth 2C) in the 
direction of the plate width exceeding a plate width 2P of 
FIG. 13, or a throat depth in the directions of plate thickness 
and the plate width exceeding both plate thickness and plate 
width. 

0031. According to the present invention, as compared 
with the conventional joint of backing System, after the joint 
welding, there is no StreSS concentration caused by harmful 
notches as shown in 7 of FIG. 40 or 25A of FIG. 43, the 
plate thickneSS and plate width at the cross-section of joint 
can be increased, the tensile Strength in plane of the joint can 
be increased, and bending Strength, bending ductility, and 
fatigue Strength in the direction of the plate thickness of the 
joint and that of the plate width can be increased. Also, it is 
possible to omit the steel end tab shown in FIG. 43 and 
ceramicS end tab for the Steel end tab. In addition, there is 
a case in which welding defect easily occurs in the ceramics 
end tab. The execution method of the present invention is 
effective in these cases. 

0032. Also, there is a case in which a larger overlay weld 
must be formed to obtain a predetermined leg length at the 
Side of the non-consumable backing material, Since wetta 
bility between the non-consumable backing material and the 
overlay weld metal is low in performing the overlay welding 
according to the method of each invention. The present 
invention relates to a method for forming overlay welding 
bead, which improves wettability between the non-consum 
able backing material and the overlay weld metal and which 
forms smooth bead shapes between both weld toes of the 
overlay weld in the above case. 
0033 Namely, the present invention is the method, which 
is used when overlay welding according to the method of 
each invention is performed. More specifically, a thin Steel 
plate 29 of the same material as the overlay welding material 
or the welding joint member is attached to the overlay 
welding Side of non-consumable backing material in 
advance as shown in FIG. 15. Then, overlay welding 9 is 
provided to the back face of the member 2 or the side face 
including the back face between the non-consumable back 
ing material 8 and the member 2 as shown in FIG. 16. The 
thin steel plate 29 has an effect that draws the melted metal 
to the side of the thin steel plate, that is, to the direction of 
the non-consumable material by Surface tension when being 
melted partially at the overlay welding. This is effective in 
obtaining the smooth overlay welding bead shape 9 from the 
non-consumable backing material 8 to the member 2. By this 
Smooth overlay welding bead shape 9, the maximum overlay 
Weld leg length with a minimum amount of Overlay weld can 
be obtained at the Side of the non-consumable backing 
material. Thus, the thin Steel plate is useful to form the shape 
of the overlay metal smoothly when being melted. The 
thickness of the thin Steel plate was less than 3 mm appro 
priately in consideration of penetration at the welding, cost 
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efficiency, and edge preparation of post-process. If the 
overlay weld thus obtained is Subjected to edge preparation 
together with the member 2 at the position indicated by 30 
of FIG. 16A, a groove, which is larger than the plate 
thickness of the member 2, can be obtained as shown in 
FIG. 16B. If the member 2 subjected to edge preparation as 
shown in FIG. 16B is brought in contact with the plane of 
the opponent's material 1 and is Subjected to joint welding 
6 as shown in FIG. 19, the throat depth, which is larger than 
the plate thickness of the material 2 or the plate width 
thereof, can be obtained. 

0034) Moreover, the above invention cannot be executed 
when edge preparation is performed before the overlay 
welding for the reason of production proceSS Such process 
ing on commission. For this reason, the present invention 
provides a method in which overlay welding is provided to 
the member Subjected to the edge preparation previously 
using the non-consumable backing material So as to increase 
the groove area formed by the member. 
0.035 Namely, according to the present invention, in the 
Steel structure, the backing material 8, which is not melted 
by a welding heat Source Such as arc heating etc., is placed 
to an end face of a T-welding joint member, which is 
Subjected to edge preparation 32 in advance as shown in 
FIG. 17, or one end face or both end faces of butt welding 
members, and thereafter, overlay welding 9 is performed 
between a back face of the end of the member or the back 
face including the Side face of the end of the member and the 
backing material 8 as shown in FIG. 17. After that, a part 33 
of the backing material contacting Surface of the overlay 
weld metal 9 is used as an extension of a joint groove 32 of 
the main member. Thereafter, the joint members are opposed 
to each other as shown in FIG. 3, they are welded to each 
other as melting the groove face including the overlay weld 
metal, whereby ensuring the throat depth in the direction of 
the plate thickness exceeding the plate thickness of the 
member as shown in FIG. 4, or the throat depth in the 
direction of the plate width exceeding the plate width, or the 
throat depth in the directions of plate thickness and the plate 
width exceeding both plate depth and plate width. 
0036). According to the present invention, there are dis 
advantages in that the part 33 of the backing material 
contacting surface of the overlay weld metal 9 easily devi 
ates from the joint groove 32 of the main member and the 
continuous execution from the edge preparation to the joint 
welding can not be carried out. However, this invention is 
effective as an alternative to the above-mentioned invention 
in the joint welding of the end face Subjected to the edge 
preparation. The reason why a partially vertical face 31 of 
the non-consumable backing material in FIG. 17 is formed 
is that the overlay weld metal is put in contact with a vertical 
groove face of the Single bevel groove of the opponent's 
member to position the member 2 in right and left axial 
directions as shown in FIG. 3. This invention is made by the 
Same proceSS as the aforementioned invention, and has 
numerous advantages, which compensate for the disadvan 
tages of the conventional method. Unlike the method in 
which the overlay welding 13 is provided to only the 
diaphragm member 1 of FIG. 41 without using the backing 
material and the method in which the overlay welding 13 
and 13A is provided to both members 1 and 2 of FIG. 42 
without using the backing material, the present invention is 
the method that can solve the problems of the prior art as in 
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FIGS. 41 and 42 and achieve the part of the effects of the 
aforementioned invention. Furthermore, combination of this 
invention and the invention shown in FIGS. 15 and 16 is 
effective in obtaining the Smooth overlay shape. 
0037 According to the present invention, one-side weld 
ing is performed by the following method when the present 
invention is applied to the Square Steel pipe with a Small 
diameter. 

0038 More specifically, in order to eliminate the corners 
of the roots 1R and 2R of FIG. 39 to largely reduce stress 
concentration at the roots, the backing material 8 Such as 
copper, which is not melted by the welding heat Source, is 
placed to the back face of the end of the member as shown 
in FIG. 18. Then, the overlay welding 9 is performed 
between the back face of the joint member 2 and the backing 
material 8 and edge preparation is performed to the end of 
the member including the overlay weld metal as shown in 
FIG. 2. Thereafter, the joint members are opposed to each 
other as shown in FIG. 3, and they are welded to each other 
as melting the groove of the Overlay weld metal from the 
front side of the groove as shown in FIG. 4, whereby 
ensuring the throat depth in the direction of the plate 
thickness exceeding the plate thickness of the member. 
0039. According to the present invention, one-side weld 
ing is performed by the following method when the present 
invention is applied to the case the one-side butt welding in 
which two memberS Such as Square Steel pipes with a Small 
diameter welded to each other are in Substantially the same 
plane. 
0040 More specifically, the backing material 8 such as 
copper, which is not melted by the welding heat Source, is 
placed to the back face of one end or both ends of the butt 
welding members as shown in FIG. 18. Then, the overlay 
welding 9 is performed between the back face of the end 
face 2T of the joint member and the backing material. After 
that, edge preparation is performed to the end of the member 
including the overlay weld metal as shown in FIG. 2. 
Thereafter, the joint members are opposed to each other as 
shown in FIG. 3, and they are welded to each other as 
melting the groove of the overlay weld metal from the front 
side of the groove as shown in FIG.4, whereby ensuring the 
throat depth in the direction of the plate thickneSS exceeding 
the plate thickness of the member. In this way, Since the 
groove for Overlay is opened to the outside at the end face 
of the Square Steel pipe with a Small diameter, overlay 
welding can be easily carried out even at the end face of the 
Square Steel pipe with a Small diameter. 
0041 According to the present invention, there is a case 
in which T butt joint welding or butt welding where two 
members are in Substantially the same plane is performed, 
for example, with the backing material Such as copper, 
which is not melted by the arc heat, placed to the back of the 
end of, e.g., H-shape Steel flange in the longitudinal direc 
tion, and then overlay welding is performed. In this case, the 
backing material 8 Such as copper, which is not melted by 
the arc heat, is placed thereto to enclose the end of the flange 
as shown in FIG. 19A. Then, overlay welding is provided to 
the member including the Side Surface of the flange and edge 
preparation is performed to the member 2 including the 
overlay weld as shown in FIG. 13 So as to obtain the groove 
depth, which is larger than the plate thickness of the member 
2, and the groove length, which is larger than the plate width. 
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Thereafter, joint welding is carried out, So that the joint weld 
can ensure the throat depth in the direction of the plate 
thickness exceeding the plate thickness of the flange or the 
throat depth in the direction of the plate width exceeding the 
plate width. Therefore, in this case, the welding joint can 
obtain bending deformation ability, joint tensile Strength, 
and fatigue Strength, which are larger than the conventional 
welding joint of FIG. 40. 
0042. In the steel structure, butt welding with backing 
metal is normally performed in the T butt welding for 
attaching Stiffener inserted into the H-shape Steel flanges, but 
StreSS concentration is indeed generated by attachment of the 
backing metal. In order to relax this StreSS concentration, 
according to the present invention, bending process is per 
formed at the end of, such as the stiffener of the Twelding 
joint member and the outer face of the end of the bend 
processed portion is used as a groove face. Or, the end face 
of the bend-processed portion is Subjected to a mechanical 
or thermal cutting process to produce the groove face. 
Thereafter, the joint members are opposed to each other, and 
they are welded to each other from the front side of the 
groove, whereby ensuring the throat depth in the direction of 
the plate thickness exceeding the plate thickness of the 
member to which the end face is welded. 

0.043 More specifically, one-side welding is performed 
by the method as follows. 
0044) That is, as shown in FIG. 20, the end of the 
member 2. Such as Stiffener is bent by a press. Then, when an 
upper angle portion 2K of the end face of the member 2 is 
lower than a bottom position 2U of the member 2 by more 
than about 5 mm, preferably more than 8 mm and less than 
12 mm, the Outer face of the end face of the bend-processed 
portion is directly used as a groove face 2F, and the joint 
members 1 and 2 are opposed to each other as shown in FIG. 
21, and joint welding 6 is provided these members from the 
front side of the groove as shown in FIG. 22, whereby 
ensuring the throat depth 1A in the direction of the plate 
thickness exceeding the plate thickness t of the member 2. 
This makes it possible to omit the backing metal that 
generates StreSS concentration and reduces joint Strength. 

0045. As shown in FIG. 23, the end face of the member 
2 Such as Stiffener is bent by a preSS. Then, when the upper 
angle portion 2K of the end face of the member 2 is higher 
than the bottom position 2U of the member 2 and a lower 
angle portion 2L of the end face is lower than the bottom 
position 2U of the member 2 by more than about 5 mm, 
preferably more than 8 mm and less than 12 mm, the end 
face of the member 2 is Subjected to edge reparation at a 
process position 2E of FIG. 24 to have a shape with a groove 
face 2F as shown in FIG. 25. Then, the joint members 1 and 
2 are opposed to each other as shown in FIG. 21, and they 
are welded to each other from the front side of the groove as 
shown in FIG. 22, whereby ensuring the throat depth 1A in 
the direction of the plate thickness exceeding the plate 
thickness t of the member 2 to which the end face is welded. 

0046) Also, even in the butt welding where the members 
are in the same plane, one Side or both side bending process 
of FIG. 20 or FIG. 23 is provided to the end face of at least 
one of the butt joint welding members. Then, the outer face 
of the end face of the bend-processed portion is used as a 
groove face in the same StepS as the above Stiffener. Or, the 
end of the bend-processed portion is Subjected to a mechani 
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cal or thermal cutting process. The end of the member 2 is 
Subjected to edge reparation at the process position 2E of 
FIG. 24 to produce the groove face 2F as shown in FIG. 25. 
Thereafter, the joint members are opposed to each other as 
shown in FIG. 21, and they are welded to each other from 
the front side of the groove in the way as shown in FIG. 26 
when the plate thickness of these members are the same as 
each other or in the way as shown in FIG. 27 when the plate 
thickness of these members are different from each other. As 
a result, the throat depth 1A in the direction of the plate 
thickness exceeding the plate thickness t of at least thinner 
member 2 can be ensured. This eliminates the generation of 
StreSS concentration due to the notch as in the butt welding 
joint with a backing metal. This also improves bending 
ductility of the joint, tensile Strength, and fatigue Strength. 
0047 According to the present invention, when one-side 
welding is performed in the butt welding joint where 
T-shape members are Substantially right angles to each other, 
the following welding is performed in order to Strengthen 
the joint of the conventional method as shown in FIG. 40 
and to render the harmful notches 7 and 7A of the back face 
harmless. 

0048 More specifically, as shown in FIG. 28, at the side 
of the member 2 to which the end face is welded, welding 
is performed such that a position 6T of a welding bead weld 
toe of the front Side is placed to be separated from a position 
7 of the welding root of the back face by more than 80% of 
the plate thickness t of the member of 2A, preferably, to be 
separated from the plate thickness t of the member of 2A by 
1.5 t, that is, 6Be=0.8 t, preferably, ts6Bs1.5 t in FIG.28. 
Moreover, welding is performed Such that reinforcement 
height of the front bead of the final layer in the entire area 
of the welding bead width of at least back face and rein 
forcement height 6H of the front bead of the final layer at the 
welding root of the back face are ensured by at least more 
than 10% of the plate thickness t, preferably more than 15% 
to less than 25%. Furthermore, welding is performed such 
that reinforcement height of the final layer of the joint weld 
6 is Smoothly changed from the base metal Surface of the 
joint member 1 to the member 2. 
0049. By such welding, in the T-joint of FIG. 28, thick 
neSS 2H of the notch portion of the back face is increased, 
StreSS concentration at the notch portion is reduced, So that 
the T-joint is reinforced to improve Strength against tensile 
load 2C of the member 2 and bending moment 2B. In this 
case, the reason why the welding range is Set to preferably 
less than 1.5 times of the base metal is to prevent welding 
distortion and welding cost from being increased. 
0050. According to the method of the present invention, 
when tack welding of the backing metal exists as shown in 
FIG. 29, the following welding is performed. 
0051 More specifically, welding is performed such that a 
distance between the Weld toe 4A, which is a StreSS con 
centration portion of the backing metal, and the position 6T 
of the welding bead weld toe of the front side becomes more 
than 80% of the plate thickness t of the member of 2A, 
preferably, they are positioned to be separated from the plate 
thickness t of the member of 2A by 1.5 t, that is, 6B20.8 t, 
preferably, ts6Bs 1.5 t in FIG. 29. Moreover, welding is 
performed such that reinforcement height of the front bead 
of the final layer in the entire area of the welding bead width 
of at least back face and reinforcement height 6H of the front 
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bead at the welding root of the back face are ensured by at 
least more than 10% of the plate thickness t, preferably more 
than 15% to less than 25%. Then, welding is performed such 
that reinforcement height of the final layer of the joint weld 
6 is Smoothly changed from the base metal Surface of the 
joint welding member 1 to the member 2. 
0.052 According to the method of the present invention, 
when one-side welding is performed in the butt joint where 
two members to be welded to each other are in the same 
plane, the following welding is performed. 
0053 More specifically, as shown in FIG. 30, at the 
connection using the Square Steel pipe as a column and at 
least the thinner member (flange 2) of two members, that is, 
flange 2 and diaphragm 12, Welding is performed Such that 
the position 6T of the weld bead toe of the front side is 
separated from the position of the welding bead root 7 of the 
back face or the weld toe where the tack welding is provided 
to the backing metal 3 by more than 80% of the plate 
thickness, preferably, the position 6T is Separated therefrom 
by more than the plate thickness t of the member 2A, that is, 
6B20.8 t, preferably, ts6Bs 1.5 t in FIG. 30. Moreover, 
welding is performed Such that reinforcement height of the 
front bead in the area of the welding bead width of at least 
back face is ensured by at least more than 10% of the plate 
thickness t, preferably more than 15% to less than 25%. 
Then, welding is performed Such that reinforcement height 
is Smoothly changed from the base metal Surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.054 These objects and other objects and advantages of 
the present invention will become more apparent upon 
reading of the following detailed description and the accom 
panying drawings in which: 
0.055 FIG. 1 is a cross-sectional view illustrating one 
example in which a water-cooled or non-water-cooled cop 
per is placed at an end of a member and overlay welding is 
performed; 

0056 FIG. 2 is a cross-sectional view showing a state in 
which overlay welding is performed to the end of the 
member and both the end portion and an overlay weld are 
Subjected to edge preparation wherein a member 2 is shown 
in a state that the FIG. 1 is illustrated upside down; 
0057 FIG. 3 is a cross-sectional view showing a state in 
which the end of the member is subjected to overlay welding 
and edge preparation and the resultant is placed to an 
opponent member; 
0.058 FIG. 4 is a cross-sectional view showing a state in 
which the end of the member is subjected to overlay welding 
and edge preparation, the resultant is placed to an opponent 
member and welded; 
0059 FIG. 5 is a cross-sectional view showing a state in 
which one pass overlay welding is performed with respect to 
an end face to be welded and both the end face and the 
overlay weld are cut; 
0060 FIG. 6 is a cross-sectional view showing a state in 
which one pass overlay welding is performed with respect to 
an end face to be welded and both the end face and the 
overlay weld are Subjected to edge preparation; 
0061 FIG. 7 is a shop drawing showing a state in which 
overlay welding is performed among a back face of an end 
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of a steel member with a finite width to be welded and its 
Side face, and a non-consumable backing metal; 
0062 FIG. 8 is a shop drawing showing a state in which 
overlay welding is performed among a back face of an end 
of a steel member with a finite width to be welded and its 
Side face, and two non-consumable backing metals 8; 
0063 FIG. 9 is an outline view showing a state after 
overlay welding is performed among a back face of an end 
of a steel member with a finite width to be welded and its 
Side face, and a non-consumable backing metal; 
0064 FIG. 10 is an outline view showing a state after 
overlay welding is performed among a back face of an end 
of an H shape steel member with a finite width to be welded 
and its Side face, and a non-consumable backing metal; 
0065 FIG. 11 is a view showing a state of overlay 
welding to a steel member with a finite width to be welded; 
0066 FIG. 12 a view showing a state of overlay welding 
to a steel member with a finite width to be welded using a 
non-consumable backing material; 
0067 FIG. 13 is an outline view an outline view showing 
a State that edge preparation is carried out after overlay 
welding is performed among a back face of an end of a Steel 
member with a finite width to be welded and its side face, 
and a non-consumable backing metal; 
0068 FIG. 14 is an outline view showing a state that 
edge preparation is carried out after overlay welding is 
performed among a back face of an end of an H shape Steel 
member with a finite width to be welded and its side face, 
and a non-consumable backing metal; 
0069 FIG. 15 is a view showing a state that a thin steel 
plate is placed to an overlay weld Side of the non-consum 
able backing material and is Set with the member 2, 
0070 FIG. 16 is a view showing a state that a thin steel 
plate is placed to an overlay weld Side of the non-consum 
able backing material and is overlay welded with the mem 
ber 2; 

0071 FIG. 16A is a cross-sectional view showing a 
working position for forming a groove including an overlay 
Weld wherein a thin Steel plate is placed to an overlay weld 
Side of the non-consumable backing material and is overlay 
welded with the member 2 and then the non-consumable 
backing material is removed; 

0072 FIG. 16B is a cross-sectional view showing that a 
thin Steel plate is placed to an overlay weld Side of the 
non-consumable backing material and is overlay welded 
with the member 2 and the non-consumable backing mate 
rial is removed, and the resultant including the overlay weld 
is Subjected to edge preparation; 

0073 FIG. 17 is a cross-sectional view showing that the 
non-consumable backing material is placed to an end face of 
a joint member Subjected to edge preparation and is overlay 
welded; 

0074 FIG. 18 is a cross-sectional view showing the 
non-consumable backing material Such as copper is placed 
to the back side of the end of the member to be welded, and 
the back side of the end is overlay welded by a T welding 
joint, 
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0075 FIG. 19 is a cross-sectional view showing that a 
thin Steel plate is placed to an overlay weld Side of the 
non-consumable backing material and is overlay welded 
with the member 2 and the non-consumable backing mate 
rial is removed and the resultant including the overlay weld 
is Subjected to edge preparation and joint welding; 
0076 FIG. 19A is an outline view showing that backing 
material Such as copper, which is not melted by arc heat, is 
placed to the back Side of an H shape Steel flange in its 
longitudinal direction to enclose the end of the flange; 
0.077 FIG. 20 is a cross-sectional view showing a mem 
ber such as a stiffener with an end, which is largely bent by 
a preSS, and So on; 
0078 FIG. 21 is a cross-sectional view showing a state 
that a member Such as a stiffener with an end, which is bent 
a little by a press, etc., and which is Subjected to edge 
preparation, is Set between H shape Steel flanges, 

007.9 FIG. 22 is a cross-sectional view showing a state 
that a member Such as a stiffener with an end, which is bent 
a little by a press, etc., and which is Subjected to edge 
preparation, is welded between H shape Steel flanges, 
0080 FIG. 23 is a cross-sectional view showing a mem 
ber such as a stiffener with an end, which is bent a little by 
a preSS, etc., 

0.081 FIG.24 is a cross-sectional view showing a cutting 
position of a member Such as a Stiffener with an end, which 
is bent a little by a press, etc.; 
0082 FIG. 25 is a cross-sectional view showing a mem 
ber such as a stiffener with an end, which is bent a little by 
a press, etc., and which is Subjected to edge preparation; 

0.083 FIG. 26 is a cross-sectional view showing a joint 
when members, each having an end bent by a preSS and the 
Same plate thickness, are abutted and welded; 
0084 FIG. 27 is a cross-sectional view showing a joint 
when members, each having an end face bent by a press and 
a different plate thickness, are abutted and welded; 
0085 FIG. 28 is a cross-sectional view showing a for 
mation of Weld reinforcement for a final layer according to 
the present invention with respect to the joint of a conven 
tional method in which no tack welding is performed to the 
backing metal; 

0.086 FIG. 29 is a cross-sectional view showing a for 
mation of Weld reinforcement for a final layer according to 
the present invention with respect to the joint of a conven 
tional method in which tack welding is performed to the 
backing metal; 
0087 FIG. 30 is a cross-sectional view showing an 
application example of improvement of forming weld rein 
forcement according to the present invention in butt welding 
between a beam connection diaphragm and a beam flange; 
0088 FIG. 31 is a cross-sectional view showing steel 
Structure welding wherein a Square pipe is welded to a 
diaphragm; 

0089 FIG. 32 is a cross-sectional view showing a state 
in which two-pass overlay welding is performed with 
respect to an end to be welded, and both the end and the 
overlay weld are cut; 
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0090 FIG. 33 is a cross-sectional view showing a state 
in which two-pass overlay welding is performed with 
respect to an end to be welded, and both the end and the 
overlay weld are Subjected to edge preparation; 

0091 FIG. 34 is a cross-sectional view showing one 
example of assembly of butt joint of Square Steel or circular 
Steel columns set up vertically according to the present 
invention; 

0092 FIG. 35 is a cross-sectional view showing one 
example of welding process of butt joint of Square Steel or 
circular Steel columns set up vertically according to the 
present invention; 
0093 FIG. 36 is a view showing an example of a weld 
of a column to diaphragm of a structure connection and a 
Weld of a diaphragm to beam with non-Scallop when a back 
face of the end of a Square Steel pipe and a back face of the 
end of an H shape Steel are Subjected to overly welding; 

0094 FIG. 37 is a cross-sectional view showing a state 
in which an end of a member is overlay welded and both the 
end and an overlay weld are Subjected to edge preparation 
with a curved Surface; 

0.095 FIG. 38 is a view showing an example in which 
members bent by a preSS are applied to the column and beam 
joint using an H shape Steel for column connection and 
welding is performed; 

0096 FIG. 39 is a cross-sectional view showing an 
example of a conventional joint shape with backing metal 
before one-side welding is performed; 

0097 FIG. 40 is a cross-sectional view showing an 
example of a conventional joint with backing metal after 
one-side welding is performed; 

0098 FIG. 41 is a cross-sectional view showing a one 
Side welding method in which the Surface position to be 
welded of a diaphragm is Subjected to overlay welding in 
advance, and T-joint members are Subjected to uranami 
welding from one side; 
0099 FIG. 42 is a cross-sectional view showing a one 
Side welding method in which overlay welding is provided 
to both the Surface of a member to be welded Such as a 
diaphragm and the back face of the end of the Square Steel 
pipe Subjected to edge preparation, and T-joint members are 
Subjected to uranami welding from one Side; 

0100 FIG. 43 is an execution example in which steel end 
tabs are attached to the groove end according to the con 
ventional method of column-beam joint; 

0101 FIG. 44 is a cross-sectional view of a formation of 
weld reinforcement by the conventional method in which no 
tack welding is performed to the backing metal, according to 
the requirement the Japan Architectural Standard Specifica 
tion; 

0102 FIG. 45 is a cross-sectional view of a formation of 
weld reinforcement by the conventional method in which 
tack welding is performed to the backing metal according to 
the requirement the Japan Architectural Standard Specifica 
tion; 

0.103 FIG. 46 is a cross-sectional view showing one 
example of assembly of butt joint of Square Steel or circular 



US 2001/0007331 A1 

Steel columns set up vertically using backing metal accord 
ing to the conventional method; 
0104 FIG. 47 is a view showing an example of a column 
and a diaphragm at a structure connection and a diaphragm 
and a beam at a weld according to the conventional method; 
0105 FIG. 48 is an outline view showing an example in 
which the joint of the H shape steel column and H shape 
Steel beam using a dog born procedure is executed by the 
conventional welding method with a backing metal, and the 
overlay welding method or bending procedure of the present 
invention in the welding of the H shape Steel column and 
Stiffener at the connection for H shape Steel is used; and 
0106 FIG. 49 is an outline view when the overlay 
welding or bending procedure of the present invention is 
used in the welding of the H shape Steel column and 
Stiffener, and the welding of the H shape Steel column and 
H shape Steel beam using a dog born procedure at the 
connection for H shape Steel is performed. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0107 Preferred embodiments of the present invention 
will be explained with reference to the drawings accompa 
nying herewith. 
0108 FIGS. 1 to 4 show one embodiment of the present 
invention, and is an example in which the present invention 
is applied to a normal Tjoint. 

0109 According to this embodiment, as shown in FIG. 1, 
non-metallic backing material 8 or water-cooled or non 
water-cooled copper backing material 8 Suffering no melting 
damage due to welding heat Source, is placed to an end 2T 
of a member 2, and overlay wielding 9 is provided between 
the back face of the end 2T of the joint member and the 
backing material 8. Then, as shown in FIG. 2, the end of the 
member including an overlay weld is Subjected to edge 
preparation. After that, the resultant is placed to an oppo 
nent's member face as shown in FIG. 3, and joint welding 
is performed thereto as shown in FIG. 4. 
0110. This eliminates the need for providing various 
work associated with the attachment of the backing metal 
unlike the conventional case shown in FIGS. 39 and 40, and 
makes it possible to carry out continuous work from edge 
preparation to joint welding. Namely, Since this makes it 
possible to omit the backing metal, Simplify the Setting of 
members, use high welding current at the first layer and 
ensure the size accuracy of Steel Structure, a large reduction 
in the number of man-hours needed to produce the Steel 
Structure can be attained. At the same time, the production 
of backing metal after edge preparation and the off-line work 
process of attachment are omitted So that numerous joint 
welding is continuously performed. This allows a large 
reduction in the number of man-hours needed to produce the 
Steel in View of the production processes and Steps. More 
over, Since the removal of harmful notches, the increase in 
the throat depth, and the ensuring of Size accuracy of the 
Steel Structure can be attained, bending ductility, fatigue 
Strength, and earthquake resisting Strength can be easily 
ensured. 

0111. In this way, the number of man-hours needed to 
produce the Steel Structure is largely reduced by improve 
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ment in view of efficiency of the joint welding and that of the 
production processes and Steps. This makes it possible to 
reduce the number of man-hours needed to production by 
about 30% in the joint of average plate thickness of 25 mm 
even if the number of man-hours needed to execute overlay 
welding is included. 

0112 In FIG. 4, the throat depth of joint is 2A in the case 
that the overlay welding 9 is not provided. However, if 
throat depth 1A of the joint obtained at the groove portion, 
which includes the overlay weld combined with the base 
metal, by the actual welding is referred to as a throat depth 
of the present invention, the throat depth of the joint is 
increased to 1A from 2A in the welding according to the 
present invention. According to the experiment, the cracks 
were generated at the root when a bending angle of the 
member 2 was 15 to 25°in the conventional joint shown in 
FIG. 40. By contrast, in the execution of work according to 
the present invention, it is assumed that the increase in the 
throat of the welding joint obtained by use of the same 
welding material as that of the member 1 is more than 10% 
of the member 2. In this case, even if the upward bending 
load 2B is applied on the member 2, generation of crack is 
little recognized and the member 2 is only bent Since an 
angle at which the crack of member 2 is generated is 50 
degrees or more. In other words, Since the joint according to 
the present invention has the increase in the throat, the 
presence of a few unwelded portions at the root 9B of the 
joint weld 6 of FIG. 4 does not work as an adverse effect 
factor of StreSS concentration. 

0113. If stiffness is low such as a case in which the 
thickness of the member 1 is Smaller than that of the member 
2, uranami welding is provided to the root 9B of the joint 
weld of the present invention by horizontal welding. More 
over, if a weld of the member is exposed outside as in the H 
shape flange, welding is additionally provided to the root 9B 
or a grinder finish is given to the root 9B. This eliminates the 
StreSS concentration portion, So that fatigue Strength of the 
joint can be further improved. 

0114 FIG.31 is a view showing an example in which the 
one-side welding method according to this embodiment is 
applied to the joint between the Square Steel pipe column and 
the diaphragm at the Steel Structure connection. 

0.115. In the conventional method, since the backing 
metal 3 is attached to the inner periphery of the Square Steel 
pipe to perform joint welding as shown in FIG. 47, the 
removal of a reinforcement of the longitudinal joint by 
producing the Square Steel pipe is needed to attach the 
backing metal. This requires much time and effort in attach 
ing the backing metal for column, positioning the members, 
and tack welding, and a great number of man-hours needed 
to production are needed. 

0116. In the method according to the present invention, 
however, since overlay welding 9 is performed to the back 
face of the end of the Square Steel pipe beforehand as shown 
in FIG. 31, the square steel pipe 11 only has to be placed to 
the diaphragm 12. Whereby, the positional adjustment of the 
Square Steel pipe 11 to the diaphragm 12 can be easily 
carried out and the gap adjustment between the Square Steel 
pipe 11 and the diaphragm 12 and the tack welding become 
unnecessary. This allows joint welding 6 to be performed 
immediately without depending on the welding position. 
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Though FIG. 31 shows the application to the square steel 
pipe, this can be applied to the circular Steel pipe in the same 
way. 

0117 FIG. 32 is a view showing another embodiment of 
the present invention. 
0118. In this embodiment, the overlay welding 9 with a 
predetermined shape is provided to the back face of the 
member at a designed edge preparation location 15A, Serv 
ing as an end of the joint member 2, in one to three passes. 
In this example, overlay welding is performed in two passes 
So as to obtain reinforcement larger than reinforcement 
obtained in one pass. Thereafter, both the member of the 
designed edge preparation location and the reinforcement 
Weld metal are cut at the same angle as that of the face of the 
opponent's member. After cutting as in this example, edge 
preparation is provided to the member 2 including the 
overlay weld metal as shown in FIG. 2. 
0119) 
32. 

0120 In this example, similar to FIG. 32, the overlay 
welding 9 is provided to the back face of the member at the 
designed edge preparation location 15A, Serving as an end 
of the joint member 2, in two passes, which obtains rein 
forcement larger than reinforcement obtained in one pass. 
Thereafter, the resultant is cut at the same angle as the 
groove angle of the designed edge preparation location, and 
a cut face 15 obtained is used as a groove face as it is. In this 
way, a groove, which is larger than the case of one pass, can 
be obtained by performing overlay welding 9 in two passes. 
Thereafter, in a case where this is applied to the T-welding 
joint, the joint welding as shown in FIG. 4 is executed. 
0121. In addition, the size of the designed edge prepara 
tion location 15A in FIGS. 32 and 33 is normally 0 to 500 

. 

FIG.33 is a view showing a modification of FIG. 

0.122 FIG. 46 is a cross-sectional view showing one 
example of assembly of butt joint of Square Steel or circular 
Steel columns set up vertically according to the conventional 
method. At a joint welding preparation, Since assembly and 
adjustment of inner Side of pipes 16 and 17 and adjustment 
of a groove gap 16G are difficult to be carried out, a backing 
metal 18 and a stopper 19 are used at one joint in this 
example, and the backing metal 18 welded to the upper 
member 16 by tack welding 20 is inserted to the lower 
member 17 in a Spigot-joint manner to welded the members 
to each other. Then, the groove gap is adjusted by the upper 
and lower positions of the backing metal 18, the long and 
Short length thereof, and the upper and lower positions of the 
Stopper 19. This conventional method needs a great number 
of man-hours needed to produce the backing plate and 
Stopper and to perform correct attachment, has difficulty in 
adjustment because of variations in the product size accu 
racy of pipe. 

0123 FIG. 34 is a cross-sectional view showing one 
example of assembly of butt joint of Square Steel or circular 
Steel columns set up vertically according to the method of 
the present invention. As is obvious from FIG. 34, even if 
there is a little misalignment between the members 16 and 
17, the distance between the members 16 and 7 and the gap 
16G can be maintained constant by only abutting both 
members against each other due to overlay 22 and 23. AS 
shown in FIG. 35, full penetration and a throat depth 16B 
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exceeding a plate thickness 16A of the member are easily 
ensured by the joint welding. In this case, if the throat depth 
that is comparable to the plate thickness 16A of the member 
is needed to be stably ensured, the overlay welding 22 of 
FIGS. 34 and 35 can be reduced or omitted. 

0.124. This execution example can be easily applied to not 
only the building but also the stable welding from the 
exterior or interior of a pipeline or a water piping for electric 
generation, and is effective in ensuring Strength and quality 
of the joint and reducing the number of man-hours needed 
to production. 

0.125 FIG. 47 is a view showing an example of a joint 
between a diaphragm 12 and a Square Steel pipe column 11 
at a Steel Structure connection and a joint between the 
diaphragm 12 and a H shape Steel flange 26 according to the 
conventional method. In either of these joints, many backing 
metals 3 and tack welds 4 are used. 

0.126 FIG. 36 shows a case in which the joint welding 6 
is applied to the same joint as that of FIG. 47 in the method 
according to the present invention. FIG. 36 shows a state in 
which the present invention is applied to the welding of the 
diagram 12 to the Square Steel pipe 11, neither the backing 
metal nor the tack welding is provided, and penetration 
deeper than the plate thickness of the member 11 is obtained, 
and no harmful notch 7 of the conventional joint shown in 
FIG. 40 is formed. FIG. 47 shows a scallop what is called 
Weld access hole 28, which is a large opening, the backing 
plate, and the tack welding 4 at the joint between the 
diaphragm 12 and the H shape steel flange 26. However, 
FIG. 36 shows a state, which is just before the joint welding 
6 is executed after performing the overlay welding 9 at the 
joint between the diaphragm 12 and the H shape Steel flange 
26 by the method according to the present invention. A 
dotted line shows the joint welding 6 at the connection and 
a designed weld location 27A for a web without scallop. In 
this case, FIG. 36 illustrates a state in which neither the 
backing metal nor the tack welding for attaching the backing 
metal is provided, and penetration deeper than the plate 
thickness of the member 26 is obtained, no harmful notch 7 
of the conventional joint shown in FIG. 40 is formed, and 
no scallop 28 shown in FIG. 47 is formed. Namely, in this 
embodiment according to the present invention, the welding 
portion of an H Shape Steel beam at a Steel Structure 
connection can be easily executed by a non-Scallop proce 
dure. In the example of the conventional method of FIG. 47, 
if the Scallop 28 is eliminated, there are needed special 
contrivances, for example, two backing metals 3 are used at 
both sides of a web 27 Separately. However, in this embodi 
ment according to the present invention, neither the backing 
metal nor the Scallop is needed, and this is excellent in the 
Safety of joint and the reduction in the number of man-hours 
needed to production. 

0127. In the method of the present invention, as welding 
material to be used in the overlay welding 9 executed 
between the non-consumable backing material 8 and the 
joint end of the member 2, welding material with Strength 
lower than that of the joint end face of the member 2 can be 
used. The use of Such welding material ensures tensile 
Strength and brings about relaxation of StreSS concentration 
by dispersion of plastic distortion So as to further help to 
improve bending ductility and fatigue Strength as a welding 
joint. 
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0128. In the method of the present invention, there is a 
case in which the welding joint members 1 and 2 are welded 
to each other as melting a groove Surface 10 of the overlay 
weld metal of FIG. 3 from the front side of the groove as 
shown in FIG. 4. In this case, the use of welding material 
with strength lower than that of the welding joint members 
1 and 2 can relax Sensitivity of the crack generation at the 
root. Also, the use of welding material with Strength higher 
than that of the welding joint members improves Strength of 
the root. Either case is effective in more improving bending 
ductility and fatigue Strength. 

0129. In the method of the present invention, at the time 
of performing edge preparation with the welding member 2 
and the overlay welding 9 as shown in FIG. 37, edge 
preparation is provided to the groove Surface 10 to form not 
a flat Surface but a curved Surface with a radius of curvature 
of 1 to 5 mm at a groove bottom 34. This expands the groove 
bottom 34 and is effective in obtaining deep penetration at 
the root of the joint welding 6 shown in FIG. 4 more easily. 
0130. In a case where the present invention is applied to 
the Square Steel pipes each having a Small diameter in the 
steel structure such as a building, as shown in FIG. 18, the 
backing material 8 Such as copper, which is not melted by 
the welding heat Source, is placed to the back face of the end 
of the member 2 to which the end face of the T-butt welding 
is welded, that is, placed to the inner Side of the Steel pipe. 
Then, the overlay welding 9 is carried out between the back 
face of the joint member 2 and the backing material. 
Thereafter, one-side welding is performed by the method for 
ensuring the throat depth 1A in the direction of plate 
thickness exceeding the plate thickness 2A of the member 2 
to which end face is welded through the same Steps as those 
of FIGS. 2 to 4. In this case, ceramics with high melting 
point, tungsten, carbon, graphite, and the like can be used in 
place of the backing material 8 Such as copper shown in 
FIG. 18, which is not melted. In order to easily take out 
these backing metals from the interior of the Square Steel 
pipe as a divided form or miniaturize these backing metals, 
a method in which water cooling is performed to improve 
cooling efficiency may be possible. Moreover, there is a case 
in which a thin plate with the same metal as that of the 
member 2 is attached to the overlay welding side of the 
backing material 8 Such as copper, which is not melted, as 
shown in FIG. 15 and the overlay welding 9 shown in FIG. 
16 is carried out. Damage of the backing material 8 is 
reduced and wettability of the overlay weld metal and the 
thin plate is increased, making it possible to perform the 
overlay welding Smoothly. 

0131. In a case where the present invention is applied to 
one-side butt welding of Such as Square Steel pipes each 
having a small diameter, as shown in FIG. 18, the backing 
material 8 Such as copper, which is not melted by the 
welding heat Source, is placed to the back face of one or both 
ends of the butt joint member. Then, the overlay welding 9 
is carried out between the back face of the end face 2T of the 
welding joint member and the backing material. Thereafter, 
one-side welding is performed by the method for ensuring 
the throat depth 1A in the direction of plate thickness 
exceeding the plate thickneSS 2A of the member 2 to which 
end face is welded through the same steps as those of FIGS. 
2 to 4. As a result, Since the groove for Overlaying is opened 
outside at the end of the Square Steel pipe with a Small 
diameter, the execution of overlay welding can be easily 
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performed even at the end of the Square pipe with a Small 
diameter. The execution method of the present invention can 
be applied to the circular Steel pipe as well as the Square Steel 
pipe, and a case in which the butt joint members have 
different plate thickness or a large misalignment. In the case 
that the butt joint members have different plate thickness, 
overlay welding is provided to only the member with a 
thinner plate thickness from the inner face by the method 
according to the present invention, the end of the member 
with a thicker plate thickness is Subjected to welding at a 
Single bevel groove as being finished at the right angle. This 
makes it possible to carry out the execution method having 
joint Strength and cost efficiency. 

0132) The backing material 8 such as copper, which is not 
melted by the arc heat, is placed to the back face of the 
longitudinal end of the member of the H shape Steel flange 
to enclose the end of the flange as shown in FIG. 19A. Then, 
overlay welding is provided to the resultant including the 
Side Surface of the flange and edge preparation is performed 
to the member 2 including the overlay weld as shown in 
FIG. 13. Thereafter, joint welding is carried out, so that the 
joint weld can ensure the throat depth in the direction of the 
plate thickness exceeding the plate thickness of the flange 2 
or the throat depth in the direction of the plate width 
exceeding the plate width. In a case where overlay welding 
is performed to the member 2 in a state of FIG. 19A, flat 
position welding is normally carried out, but horizontal 
position welding may be easily carried out. In this case, the 
backing material Such as copper is further placed to the 
upper side of FIG. 19 and overlay wielding is executed, 
whereby facilitating the execution of the side face of the 
flange. The execution method according to the present 
invention allows concurrent use of the non-Scallop proce 
dure with no scallop 28 of FIG. 47 as shown in FIG. 36. 
0.133 According to the present invention, as shown in 
FIG. 18, the backing material 8 such as copper, which is not 
melted by the welding heat Source, is placed to the back face 
of the end of the member 2 to which the end of the Twelding 
joint is welded and the overlay welding 9 is carried out 
between the back face of the welding joint member 2 and the 
backing material. Particularly, this is extremely effective in 
the case in which the overlay welding is provided to the 
inner Side of the narrow end of the Square or circular Steel 
pipe with a Small diameter of less than 250 mm, as compared 
with the method in which the backing material 8 such as 
copper, which is not melted by the welding heat Source, is 
placed to the end face of the larger member 2 to which the 
end of the Twelding joint is welded and the overlay welding 
9 is carried out between the back face of the joint member 
2 and the backing material as shown in FIG. 1. 
0.134. In the present invention, after performing the over 
lay welding 9 shown in FIG. 18 or FIG. 19A, edge 
preparation of FIG. 2 including the overlay portion is 
performed to have a J groove in which a curved Surface is 
formed on the groove bottom as shown in FIG. 37. This is 
effective in ensuring penetration of the first layer welding. 

0135) Though the press work shown in FIGS. 20 and 23 
is carried out by cold work or hot work depending on the 
plate thickneSS or material, it is possible to use a method of 
molding the groove up to a predetermined groove shape by 
a forging process in place of a simple bending process. Also, 
this can be used as an inner diaphragm at the Steel structure 
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connection using the Square Steel pipes and circular Steel 
pipes. In this case, if the end face of the diaphragm produced 
by the press is hit by a hammer and the like, the end face can 
be easily fit to the inner shape of the Square Steel pipe or the 
circular Steel pipe. 
0.136 FIG. 22 shows an example in which the groove is 
formed by the press and the stiffener 2 is butted and welded 
to the H shape Steel flange 1. In Such a joint, the back face 
is opened in most cases. The back face of the member 2 is 
gouged to be finished to a Sound portion as required, the 
back face is simply finished to the Sound portion by a 
grinder, or additional welding is provided to the back face by 
CO2 gas Shielded arc welding process, Shielded metal arc 
welding process, or tungsten insert gas (TIG) gas welding 
proceSS So that the back face can be Smoothly finished. 

0.137 FIG.38 shows an example when the present inven 
tion is applied to the column and beam joint using the H 
shape Steel for column connection. The member 1 is a 
column using the H shape Steel, and a member 36 is a 
stiffener, which is fitted to the H shape steel column and 
welded thereto. Either of the welds 6, that is, one is between 
the column 1 and the stiffener 36 and the other is between 
the column and the beam, Shows an example in which the 
end of the member 36 is bent and subjected to edge 
preparation to complete the joint welding. AS shown in FIG. 
38, in either weld 6, no backing metal is provided and the 
throat depth A1 in the direction of the plate thickness 
exceeding the plate thickness t of the member 36 is ensured, 
and harmful StreSS concentration resulting from the presence 
of backing metal is not generated. In addition, the same 
effect as mentioned above can be obtained even if the 
following process is performed in place of the bending 
process of the end of the member 36 in the execution 
example of FIG. 38. More specifically, overlay welding is 
provided to the back face of the end of the member 36 and 
the member 36 including the overlay weld is subjected to 
edge preparation as shown in FIG. 2 to carry out the joint 
weld 6. 

0138 Moreover, even in the butt welding of the members 
which are in the same plane, the end of the member 2 is 
Subjected to bending process or cutting proceSS in Some 
instances to produce a groove face 2F by the procedure of 
FIG. 20 or the procedures of FIGS. 23, 24, and 25 with 
respect to the end of at least one member of the butt welding 
members. Thereafter, the joint members are opposed to each 
other and the welding joint members are butted and welded 
from the front side of the groove as shown in FIG. 26 or 
FIG. 27, whereby obtaining the throat depth 1A in the 
direction of the plate thickness exceeding the plate thickneSS 
t of thinner member 2. Even in Such a joint, the back face is 
opened in most cases. The back faces of the members 1 and 
2 are gouged to be finished to a Sound portion as required, 
the back face is simply finished to the Sound portion by a 
grinder, or additional welding is provided to the back face by 
CO2 gas Shielded arc welding process, Shielded metal arc 
welding process, or tungsten insert gas (TIG) gas welding 
proceSS So that the back face can be Smoothly finished. 
0.139. Additionally, in the present invention, the method, 
in which the overlay welding is provided to the back face of 
the end of the member and the back face including the 
overlay weld is Subjected to edge preparation So as to carry 
out joint welding, can be widely applied to many joints in the 
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wide range of the Steel structure welding joint. The press 
process of the present invention shown in FIGS. 20 to 27 is 
effective in attaching the Stiffener with a Small size, a light 
weight and Simple handling to the H shape Steel in View of 
ease of preSS process. 

0140) Furthermore, in the present invention, edge prepa 
ration, which is performed to have a J groove as shown in 
FIG. 37, is effective in ensuring penetration of the first layer 
welding. 

0141 FIG.28 is a view showing further another embodi 
ment of the present invention. 

0142. The method of this embodiment is the same as the 
conventional method in that the welding is Sequentially 
performed from the first layer to the upper layer. The 
difference therebetween lies in that the width and height of 
the final layer of the joint weld 6 at the side of the member 
2 to which the end is welded are larger than those of the 
conventional method. Namely, in the present invention, at 
the side of the member 2 to which the end is welded, welding 
is performed such that a position 6T of a weld bead toe of 
the front side is placed to be separated from a position 7 of 
the welding root of the back face by more than 80% of the 
plate thickness t of the member of 2A, preferably, to be 
separated from the plate thickness t of the member of 2A by 
1.5 t, that is, 6B20.8 t, preferably, ts6Bs 1.5 t in FIG. 28. 
Moreover, welding is performed Such that reinforcement 
height of the front bead in the entire area of the welding bead 
width of at least back face and reinforcement height 6H of 
the front bead at the welding root of the back face are 
ensured by at least more than 10% of the plate thickness t, 
preferably more than 15% to less than 25%. Furthermore, 
welding is performed Such that reinforcement height of the 
final layer of the joint weld 6 is smoothly changed from the 
base metal surface of the joint welding member 1 to the 
member 2. In this way, the wide and high final layer can be 
attained by weaving the welding bead of the final layer or 
increasing the number of passes. 

0.143 According to the experiment, regarding the 400 
MPa and 500 MPa class steel materials having thickness of 
20 mm and 30 mm, the crack was normally generated at the 
root when the member 2 was bent at the bending angle of 10 
to 30 by bending moment 2B in the conventional joint 
shown in FIG. 44. In the joint of FIG. 28 according to the 
present invention, no crack was generated even if the 
member 2 was bent at the angle of more than 60. Also, 
when the method according to the present invention was 
applied to the joint using the back face overlaying method of 
FIG. 4 similarly, the crack was little generated even if the 
member 2 was bent at the angle of more than 90 by bending 
moment 2B in most cases. In any of these bending tests, the 
bending portion was the base material. Furthermore, when 
the tensile test was executed using the same Steel material, 
the crack or rupture occurred at the notch 7 of the root in 
most cases in the joint of the conventional method shown in 
FIG. 44. However, when the tensile load 2C was given by 
the method according to the present invention shown in 
FIG. 28, not the weld but the base metal was ruptured and 
original Strength of the base metal was ensured. When the 
method according to the present invention as shown in FIG. 
29 was applied to the conventional joint shown in FIG. 45, 
improvement of bending ductility and the rapture of the base 
metal against the tensile load were similarly obtained. 
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0144. There is a case in which one-side welding is carried 
out by the method of the present invention in the butt 
welding joint of the diaphragm 12 and the flange 2 wherein 
two members to be welded are in the same plane according 
to the conventional method using the backing metal. AS 
shown in FIG. 28, the final layer is widely welded, making 
it possible to improve joint Strength and ductility. Namely, as 
shown in FIG. 31, the connecting using the Square Steel pipe 
11 and the diaphragm 12 is produced by the process based 
on the back face overlay welding method of FIGS. 2 to 4. 
Then, as shown in FIG. 30, in the butt welding joint of the 
diaphragm 12 and the flange 2 according to the conventional 
method using the backing metal, the final layer is finished by 
1-pass weaving weld or multi-pass weld. At that time, 
welding is preferably performed such that the final layer of 
the joint welding is set to ts6Bs 1.5 t and such that 
reinforcement height of the front bead in the entire area of 
the welding bead width of at least front face is ensured by 
more than 15% to less than 25%. Moreover, in case that 
one-side welding is performed in the butt welding joint 
wherein the connection is produced by the Overlay welding 
method of the present invention as shown in FIG. 31 and 
two members are in Substantially the same plane, as shown 
in FIG. 18 or FIG. 19A, the backing material such as 
copper, which is not melted by arc heat, is placed to the back 
face of the H shape Steel flange and the overlay welding is 
provided thereto in advance, and edge preparation including 
the overlay portion is performed. Thereafter, the joint weld 
ing between members 12 and 16 is performed as shown in 
FIG. 36. Moreover, by the method of the present invention, 
welding is performed such that the final layer of the joint 
welding 6 is set to ts6Bs 1.5 t and such that reinforcement 
height of the front bead in the entire area of the welding bead 
width of at least front face is ensured by more than 15% to 
less than 25%. Then, as shown in FIG. 36, non-scallop 
welding 27A can be executed. 
0145. In addition, the execution method of the present 
invention reduces StreSS concentration and brings about 
improvement of bending ductility and joint property with 
respect to the conventional Tjoint with the backing metal 
that causes StreSS concentration. This is helpful to improve 
bending ductility and joint Strength in the application to the 
known Steel Structure. 

0146 Still moreover, in a case where the various methods 
according to the present invention are used in the welding 
portion between the building connection and the H shape 
Steel beam, the connecting portion is strengthened and 
buckling is generated at the beam without breaking the 
connecting portion when the bending load is added to the 
beam with respect to the earthquake force. 
0147 Namely, FIG. 48 is an outline view showing an 
example in which the joint of the H shape Steel column and 
H shape Steel beam using a dog born procedure 35 is 
executed by the conventional welding execution method 
with a backing metal by use of the overlay welding method 
and bending procedure of the present invention in the 
welding of the H shape steel column stiffener 36 at the 
connection for H shape steel. In the dog born joint 35 in 
which the H shape steel beam flange 26 as shown in FIG. 
48 is partially cut and notched, when the bending load is 
applied to the H shape Steel beam, the buckling occurs at the 
notched beam instead of the fact that the column and beam 
joint is not broken. Therefore, this may be safe in view of the 
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building as compared with the conventional welding joint 
wherein the backing metal 3 and Scallop 28 exist and no dog 
born joint 35 is provided. However, since the joint of the 
present invention has high Strength, the method of the 
present invention has a feature in which the joint with no 
notch in the flange 26 has higher Strength. Moreover, from 
the viewpoint of cost, the method of the present invention 
has a feature in which no notch process is provided in the 
flange 26 and production cost is low as compared with the 
dog born procedure. 
0148 FIG. 49 is an outline view when the overlay 
welding method and bending procedure of the present 
invention are used in the welding of the H shape Steel 
column stiffener and the welding of the H shape steel 
column and H shape Steel beam using a dog born procedure 
at the connection for H shape steel. The execution method of 
the present invention can be applied to the joint without 
being contradictory to the dog born procedure. However, the 
use of the method of the present invention eliminates the 
need for using the dog born procedure 35 that reduces 
Strength and increaseS production cost Since buckling occurs 
at the beam flange 26, if no dog born 35 is provided. 
0149 Various embodiments and changes may be made 
there unto without departing from the broad Spirit and Scope 
of the invention. The above-described embodiments are 
intended to illustrate the present invention, not to limit the 
Scope of the present invention. The Scope of the present 
invention is shown by the attached claims rather than the 
embodiments. Various modifications made within the mean 
ing of an equivalent of the claims of the invention and within 
the claims are to be regarded to be in the Scope of the present 
invention. 

What is claimed is: 
1. A one-side welding method in a Steel Structure, Said 

method comprising the Steps of 
placing a backing material, which is not melted by a 

welding heat Source, to an end face of a T-welding joint 
member, or one end face of butt welding members 
where two members are in Substantially the same plane 
or both end faces; 

performing overlay welding between a back face of the 
end of the member and Said backing material; 

providing edge preparation to the end of the member 
including Said overlay weld metal; and 

welding the joint members to each other after being 
opposed to other as melting a groove face consisting of 
the overlay weld metal and the members from a front 
Side of the groove, whereby ensuring a welding throat 
depth in the direction of a plate thickness exceeding a 
plate thickness of the end of the member of the welding 
joint. 

2. A one-side welding method comprising the Steps of: 
providing overlay welding to a back face of the member 

at a designed edge preparation location, Serving as an 
end of a joint member; 

cutting both a member of the designed edge preparation 
location and Said overlay weld metal for edge prepa 
ration; and 
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welding the joint members to each other after being 
opposed to each other as melting a groove face con 
sisting of the overlay weld metal and the members from 
a front Side of the groove, whereby ensuring a welding 
throat depth in the direction of a plate thickness exceed 
ing a plate thickness of the end of the member of the 
welding joint. 

3. A one-side welding method when overlay welding is 
performed between a back face including Side face at the end 
of the member of the steel plate with a finite width and said 
backing material by the method described in claim 1, Said 
method comprising the Steps of; 

performing edge preparation to the end of the member 
including the Overlay weld metal of the Steel plate back 
face and that of the Steel plate Side face after perform 
ing the overlay welding to the back face and Side face 
of Steel plate member; and 

welding the joint members to each other after being 
opposed to each other as melting a groove face of the 
overlay weld metal and the member from a front side 
of the groove, whereby ensuring a throat depth in the 
direction of a plate thickness exceeding a plate thick 
neSS at the end of the member of the welding joint, or 
a throat depth in the direction of a plate width exceed 
ing a plate width, or a throat depth in the directions of 
the plate thickness and plate width exceeding both plate 
thickness and plate width. 

4. A one-side welding method when overlay welding is 
provided to a back face and a Side face of the member at a 
designed edge preparation location, Serving as an end por 
tion of a joint member with a finite width by the method 
described in claim 2, Said method comprising the Steps of; 

performing edge preparation to the member including the 
overlay weld metal of the steel plate back face and that 
of the Steel Side face after performing overlay welding 
to the back face and Side face of the Steel plate member 
at the designed location; and 

welding the joint members to each other after being 
opposed to each other as melting a groove face of the 
overlay weld metal from a front Side of the groove, 
whereby ensuring a throat depth in the direction of a 
plate thickness exceeding a plate thickness at the end of 
the member of the welding joint, or a throat depth in the 
direction of a plate width exceeding a plate width, or a 
throat depth in the directions of the plate thickness and 
plate width exceeding both plate depth and plate width. 

5. A one-side welding method when overlay welding is 
performed between a back face of the end of the member and 
Said backing material by the method described in claim 1, 
Said method comprising the Steps of: 

placing a thin Steel plate of the same material as the joint 
member between the backing material, which is not 
melted by a welding heat Source and the end face of the 
member; 

performing overlay welding as melting Said thin Steel 
plate between a back face of the end of the member and 
Said backing material; 

performing edge preparation to the end of the member 
including Said overlay weld metal; and 

welding the joint members to each other after being 
opposed to each other as melting a groove face of the 
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overlay weld metal and the member from a front side 
of the groove, whereby ensuring a throat depth in the 
direction of a plate thickness exceeding a plate thick 
ness of the member. 

6. A one-side welding method when overlay welding is 
performed between a back face including Side face of the 
member and Said backing material by the method described 
in claim 3, Said method comprising the Steps of: 

placing a thin Steel plate of the same material as the joint 
member between the backing material, which is not 
melted by a welding heat Source and the end face of the 
member; 

performing overlay welding as melting Said thin Steel 
plate; 

performing edge preparation to the end of the member 
including Said overlay weld metal; and 

welding the joint members to each other after being 
opposed to each other as melting a groove face of the 
overlay weld metal and the member from a front side 
of the groove, whereby ensuring a throat depth in the 
direction of a plate thickness exceeding a plate thick 
ness of the member, or a throat depth in the direction of 
a plate width exceeding a plate width, or a throat depth 
exceeding both throat depths in the directions of the 
plate thickneSS and plate width. 

7. A one-side welding method in a Steel structure, Said 
method comprising the Steps of 

placing a backing material, which is not melted by a 
welding heat Source, to an end face of a T-welding joint 
member Subjected to edge preparation, or at least one 
end face of butt welding members Subjected to edge 
preparation where two members are in Substantially the 
Same plane or both end faces, 

performing overlay welding between a back face includ 
ing Side face, as the case may be, of the member and 
Said backing member; and 

welding the joint members to each other after being 
opposed to each other as melting a groove face of the 
overlay weld metal and the member from a front side 
of the groove, whereby ensuring a throat depth in the 
direction of a plate thickness exceeding a plate thick 
ness of the member, or a throat depth in the direction of 
a plate width exceeding a plate width, or a throat depth 
exceeding both throat depths in the directions of the 
plate thickneSS and plate width. 

8. A one-side welding method in a Steel structure, Said 
method comprising the Steps of 

placing a backing material, which is not melted by a 
welding heat Source, to the back face or the Side face of 
a member whose end face of a T-welding joint member 
is to be welded, or at least one end of butt welding 
members where two members to be welded are in 
Substantially the same plane or both end faces, 

performing overlay welding between a back face of the 
end of the member and Said backing material; 

performing edge preparation to the member including Said 
Overlay weld metal; and 

welding the joint members to each other after being 
opposed to each other as melting a groove face of the 
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overlay weld metal and the member from one side, 
whereby ensuring a throat depth in the direction of a 
plate thickness exceeding a plate thickness of the 
member whose end face is welded, or a throat depth in 
the direction of a plate width exceeding a plate. 

9. A one-side welding method in a Steel Structure, Said 
method comprising the Steps of 

performing a bending process to an end of the member of 
a T-butt welding joint or at least one end of butt joint 
members, which are in the Same plane, to use an outer 
face of the bend-processed end as a groove face or 
produce a groove face with a groove depth more than 
a plate thickness of the bend-processed material by 
providing a mechanical or thermal cutting process to 
the bend-processed end; and 

welding the joint members from a front Side of the groove 
after being opposed to each other, whereby ensuring a 
throat depth in the direction of a plate thickness exceed 
ing a plate thickness of the bend-processed member. 

10. A method for performing one-side welding wherein 
when said one-side welding is performed with respect to a 
T-butt welding joint where an end face of one member is 
placed on a Surface of other member to form a T shape 
Substantially right-angled in a Steel Structure, welding is 
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performed on the member whose end face is welded such 
that a position of a Weld bead toe at a final welding layer of 
the front Side is placed to be separated from a welding root 
on the back Side or a tack Weld toe of the backing metal by 
more than 80% of the plate thickness of the member on the 
front side surface and that reinforcement height of the front 
bead in the area of the welding bead width on the back side 
is ensured by at least more than 10% of the plate thickness 
So that reinforcement height is Smoothly changed from a 
base metal Surface, or when Said one-side welding is per 
formed with respect to a butt welding joint where two 
members to be welded are in Substantially the same plane, 
welding of a final layer is performed on at least thinner plate 
side of two members such that the position of a weld bead 
toe at a final welding layer of the front Side is placed to be 
Separated from a welding root on the back Side or the Weld 
toe of the backing metal by more than 80% of the plate 
thickness of the member on the front side and that rein 
forcement height of the front bead in the area of the welding 
bead width on the back side is ensured by more than 10% of 
the plate thickneSS So that reinforcement height is Smoothly 
changed from the base metal Surface. 


