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ABSTRACT

As for the Web-Gusset welded joints, fatigue strength is low compared with other
type of joints in steel bridges, and the fatigue damage is prone to occur. In order to
prevent the damage, it is considered to be effective to improve the configurations
of the welded portions, thereby stress concentration at the welded decreases. As
improving methods, a method to grind toe or toe and weld bead roundly and a
method to grind weld of gusset plate with fillet roundly (fillet finishing) are
sometimes used. Fillet finishing is usually used in two girder bridges in recent
years, because of high improvement effect on fatigue strength. Tool for grinding
can be divided into two types; they are burr type grinder and disc type grinder.
The burr type grinder is considered to be adequate to finish the fillet weld toe. The
disc type grinder is prone to make notches on the weld, and difficult to finish the
welt toe. However in practice, disc type grinder is also often used because of easy
handling.

In this study, fatigue tests and stress analyses are conducted on specimens
modeling the web-gusset welded joints, for which burr-grinders as well as
disc-grinders were applied. Based on the experimental results, fatigue strength
category 1is proposed corresponding to types of grinding and finishing method
applied. Furthermore influence of weld toe radius, fillet radius and depth of
grinding on stress concentration is made clear through finite element stress

analyses.
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X 2%#%, RIEEFET7 by MEEFIZ3EHRM ELTWDS.
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# 3.1-1 PETRBROBMBREM Y —X T (1-AW, I -TG, I -WR,)
o HRiE RE BTEE | IS HERE T8 & (kN)
(mm) (mm) (mm? (N/mm?) TR LR
[-AW80-1 99.40 11.92 1184.52 80 104.76
[-FAW100-1 100.52 11.90 1196.15 129.61
[-AW100-2 99.53 11.88 1182.79 100 128.28
[-AW100-3 100.48 11.95 1200.78 130.08
[-AW120-1 100.63 11.95 1202.57 0 154.31
[-AW120-2 100.47 11.90 1195.55 120 153.47
[-AW120-3 100.12 11.97 1198.06 153.77
[-AW150-1 99.57 12.10 1204.76 190.71
[-AW150-2 100.67 11.97 1204.98 150 190.75
[-AW150-3 100.40 11.90 1194.76 189.21
[-TG120-1 100.02 11.85 1185.20 152.22
[-TG120-2 100.23 11.90 1192.78 120 153.13
[-TG120-3 100.08 11.87 1187.66 152.52
[-TG150-1 100.38 11.82 1186.20 187.93
I-TG150-2 100.33 11.87 1190.62 150 10 188.59
[-TG150-3 100.22 11.87 1189.24 188.39
I-TG180-1 100.23 11.83 1186.09 22350
[-TG180-2 100.22 11.87 1189.24 180 224.06
[-TG180-3 99.98 11.83 1183.14 222.96
[-WR100-1 100.02 11.88 1188.53 100 128.85
[-WR120-1 100.27 11.85 1188.16 152.58
[-WR120-2 100.13 11.93 1194.92 120 153.39
[-WR120-3 100.52 12.02 1207.88 154.95
[-WR150-1 100.45 11.88 1193.68 0 189.05
[-WR150-2 100.11 11.87 1187.92 150 188.19
[-WR150-3 100.23 11.93 1196.12 189.42
[-WR180-1 100.05 11.82 1182.26 222 .81
[-WR180-2 100.30 11.90 1193.57 180 224 84
[-WR180-3 100.08 11.87 1187.66 223.78
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#*3.12 WIrABROREREMA Y ) —X T (1-FG,1-FR,)
o g e MTEAE | B OEE FTE (kN)
(mm) (mm) (mm? (N/mm?) TR LR
[-FG100-1 100.00 11.95 1195.00 100 129.50
[-FG120-1 100.07 11.85 1185.79 152.29
[-FG120-2 100.17 11.90 1191.98 120 153.04
[-FG120-3 100.22 11.98 1200.93 154.11
[-FG150-1 100.60 11.95 1202.17 0 190.33
[-FG150-2 100.13 12.02 1203.27 150 190.49
[-FG150-3 100.27 11.95 1198.19 189.73
[-FG180-1 100.35 11.87 1190.82 224.35
[-FG180-2 100.28 11.92 1195.04 180 22511
[-FG180-3 100.07 11.95 1195.80 22524
[-FR180-1 100.22 11.93 1195.92 225.27
[-FR180-2 100.27 12.02 1204.87 226.88
[-FR180-3 100.13 11.97 1198.26 180 225.69
I-FR180-4 99.83 11.93 1191.34 224 44
[-FR180-5 99.78 11.83 1180.77 10 222.54
[-FR180-6 100.08 11.95 1196.00 225.28
[-FR220-1 99.78 11.93 1190.75 271.96
[-FR220-2 100.22 11.88 1190.91 920 272.00
[-FR220-3 100.30 11.92 1195.24 272.95
[-FR220-4 100.10 12.00 1201.20 274.26
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* 3.2 JIHTRBROMBRENF Y — X1

N ] e MEE | WAHEER T E (kN)

(mm) (mm) (mm? (N/mm?) | TR LR
I -AW80-1 100.18 12.12 1213.89 80 107.11
I -AW80-2 100.08 12.03 1204.34 106.35
I -AW100-1 100.12 12.03 1204.74 100 130.47
I -AW100-2 100.23 11.88 1191.11 0 129.11
I -AW120-1 100.28 12.18 1221.79 120 156.61
I-AW120-2 100.18 11.93 1195.52 153.46
I -AW150-1 100.04 12.20 1220.49 150 193.07
I -AW150-2 100.50 12.05 1211.03 191.65
I-TG120-1 100.07 11.95 1195.80 153.50
I-TG120-2 100.25 11.98 1201.33 190 154.16
I-TG120-3 100.27 11.98 1201.53 154.18
I-TG120-4 100.35 11.83 1187.48 152.50
I-TG150-1 100.37 12.07 1211.09 10 191.66
I-TG150-2 100.47 12.05 1210.62 150 191.59
I-TG150-3 100.17 11.97 1198.66 189.80
I-TG180-1 100.38 12.10 1214.64 180 228.63
I-TG180-2 100.30 12.10 1213.63 228.45
II-WR150-1 97.70 11.60 1133.32 180.00
II-WR150-2 100.35 11.70 1174.10 150 186.11
I -WR150-3 100.43 11.82 1186.79 690.18
II-WR180-1 100.42 11.70 1174.88 221.48
II-WR180-2 100.22 11.73 1175.88 180 10 221.66
II-WR180-3 100.37 11.88 1192.69 224.68
I -WR220-1 100.32 11.77 1180.39 269.69
II-WR220-2 100.20 11.85 1187.37 220 271.22
I -WR220-3 100.50 11.73 1179.20 269.42
II -FR150-1 100.48 11.80 1185.70 150 187.86
II -FR150-2 99.97 11.63 1162.95 184.44
II -FR180-1 100.25 11.72 1174.60 221.43
II-FR180-2 100.27 12.10 1213.23 180 10 228.38
II-FR180-3 100.23 11.87 1189.44 22410
I -FR220-1 100.05 11.90 1190.60 920 271.93
I -FR220-2 100.03 11.82 1182.06 270.05
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# 3.3 bE—F~— 7 RERDOIAERS:

e RIE HRE it 71 6 [ farE (kN)
BRI b7 T # (mm? 2
(mm) (mm) (N/mm?) TR LR
120 10
[FAW120-2 { 100.47 11.90 1195.55 153.47
60 81.74
150 10
[-TG150-3 100.22 11.87 1189.24 188.39
75 99.20
180 10
[-WR180-3 | 100.08 11.87 1187.66 223.78
90 116.89
180 10.
[-FG180-2 100.28 11.92 1195.04 225.11
90 117.56
220 10
[-FR220-4 100.10 12.00 1201.20 274.26
110 137.13
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#*3.4-1 PEIAEBGER Y —X1T (1-AW, 1-TG, I -WR,)

. it I E B BT EI % "
HERE (/o) HE) B BT 52 (B -k

I-AW100-1 101.43 FD

I-AW100-2 100 126.15 BU

I-AW100-3 108.67 FD

I-AW120-1 73.88 BD

I-AW120-2 120 55.34 FU

I-AW120-3 70.45 BD

I-AW150-1 29.35 FD

I-AW150-2 150 35.77 BU

I-AW150-3 27.50 FD

I-TG120-1 178.75 FU

I-TG120-2 120 119.22 BU

I-TG120-3 79.24 FU

I-TG150-1 726 FD

I-TG150-2 150 30.53 FD Fin%
I-TG150-3 52.11 FU

I-TG180-1 35.15 BU

I-TG180-2 180 2465 FD

I-TG180-3 19.72 BD

I-WR100-1 100 501.12 FU

I-WR120-1 96.54 FD BEXXHY.
I-WR120-2 120 211.12 FD

I-WR120-3 138.04 FD

I-WR150-1 37.82 BD Blsrp7 ¥
I-WR150-2 150 236.9 FU

I-WR150-3 122.91 BU

I-WR180-1 92.1 BD

I-WR180-2 180 84.9 FD

I-WR180-3 36.84 FD 1 imE T
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#*3.4-2 WHRBRESEL YV —X1 (I-FG,1-FR)

o it I E B BE T EI % N

HERIK (/o) HED 4 AT -
I-FG120-1 566.29 FU
I-FG120-2 120 289.54 BD
I-FG120-3 174.91 FD
I-FG150-1 259.84 BD
I-FG150-2 150 69.92 FD
I-FG150-3 82.25 BD
I-FG180-1 49.9 BD
I-FG180-2 180 33.85 FD
I-FG180-3 22.11 BD HiR5%TE
I-FR180-1 159.11 D Frvodin.
I-FR180-2 244.86 D Frvodn.
I-FR180-3 180 397.85 BU
I-FR180-4 130.12 BU
I-FR180-5 55 LItk FruIiE.
I-FR180-6 215.79 FU
I-FR220~1 60.81 FU
I-FR220-2 142.94 BU

220

I-FR220-3 90.21 FD
I-FR220-4 82.49 FU
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# 3.5 JEITRBAER U —X1

o it 1 8 B B BT[] 2% "

HERIK (/o) HED R Ay -
II -AW80-1 80 168.35 BU
II -AW80-2 182.98 BD
I -AW100-1 88.13 FU
I -AW100-2 100 95.99 FD
I -AW120-1 53.18 BU
I -AW120-2 120 58.48 FU
I -AW150-1 28.69 BU

150
I -AW150-2 30.11 BD
I-TG120-1 1000.00 - SRR
I-TG120-2 120 83.4 BU
I-TG120-3 72.23 FU
I-TG120-4 143.59 FU
I -TG150-1 299.43 BU RBEUN
I-TG150-2 150 77.98 BU
I-TG150-3 401.27 FU RiaEUN
I -TG180-1 36.63 FU
180

I-TG180-2 39.93 BU
I -WR150-1 468.17 BU RiBsBEUIN
I -WR150-2 150 1000.00 - REE T
I -WR150-3 973.54 FD RiaEUN
I -WR180-1 231.66 FD RiaEUN
I -WR180-2 180 29.23 FU
I -WR180-3 548.39 BU RiaEUN
I -WR220-1 80.79 BU
I -WR220-2 220 154.38 BU RiBsgEUIN
I -WR220-3 36.50 BU
Il -FR150-1 150 197.63 BD
II -FR150-2 317.30 FU
II -FR180-1 70.87 FD
II -FR180-2 180 156.23 FU
I -FR180-3 101.81 FU
Il -FR220~1 30.54 FU
11 -FR220-2 220 30.96 BD
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# 3.6 JEIMEEHR (U —X1)
etk JSSC $&#tI2& D EHARERIER M oFIETLT-
KR EFR I F7 58 L F R
I-AW G F
I-TG F E
I-WR F D
I-FG F E
I-FR E C

#£ 3.7 WEHRESEHE (U —X1)

- JSSC 1B&HIC kBT | IRFABREREI SHIBRLT-
GI\A N
HEER JRFTEEER
I-AW G F
I-TG F D
I-WR F C
I-FR E C
#£38 b—Fw— 7 RERFER
_ i R
SER (A iy SELER(BE) | BEGE Bz
(N/mm?)
55.34
I -AW120-2 120 FU
105.34
52.13
I -TG150-3 150 FU
100.13
36.84 .
I -WR180-3 180 FD TEFAR+5
66.84
33.85
[ -FG180-2 180 FD
63.85
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* 3.9 JRITIREL LT b

I 100 FEMEFAE | 200 FEIEFAE | 100 FEEFHREL | 200 BEYEHREL

A0 100(N/mm?) A0 200(N/mm?) (A0 100/ A0 100aw) | (A0 200/ A0 200aw)
I -AW 103 82 1.00 1.00
I-TG 130 111 1.26 1.35
I-WR 163 132 1.58 1.61
I-FG 148 130 1.44 1.58
I-FR 207 188 2.02 2.29
I-AW 97 76 1.00 1.00
I-TG 145 139 1.48 1.82
I-WR 194 183 1.99 240
I-FR 179 160 1.84 2.09
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i HEE Ao (N/mm?)

J& 55 F aniN(cycles)
X 3.3 WHHABMER (U —X1)

=
o
1 1 @

it H & Ao (Nmm?)

IR 5 FdnN(cycles)
X 3.4 PHHRBHER (U —XT1) ¥ L
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i HEE Ao (Nmm?)
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20075 [EEH3RE N/mm?
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(b) I-FG #BRIK
BH 3.2 I

(a) AEMTH (b) Atz
FH 3.3 XX (1-WR120—1)
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(a) T-AWS80-1 1Em

(b) TI-AWS80-1 I-
‘HE 3.4-1 1-AW fglriE (1 -AWS0-1)

81



(b) 1-AW100-1 I

BH 3.42 1-AW irE (1-AW100-1)

82



(b) 1-AW100—2 I
BH 3.43 1-AW ki@ (1-AW100-2)

83



(a) 1-AW100—3 IEf

(b) 1-AW100—3 I
‘HE 3.4-4 1-AW fglriE (1 -AW100-3)

84



(b) 1-AW120—1 k
BH 3.45 1-AW ik (1-AW120-1)

85



(a) T-AW120—2 1Em

(b) 1-AW120—2 I
BH 3.46 1-AW mkim (1-AW120-2)

86



(b) 1-AW120—3 I
‘BE 3.4-7 1-AW fglriE (1 -AW120-3)

87



(a) T-AW150—1 1EM

(b) T-AW150—1 I
HTH 3.4-8 1-AW filflri (I -AW150-1)

88



(b) 1-AW150—2 I
BH 3.49 1-AW ki (1-AW150-2)

89



(a) 1-AW150—3 IEfh

(b) T1-AW150—3 I
BH 3.410 1 -AW #&Wrm (I -AW150-3)

90



(a) 1-TG120—1 1Fm

(b) 1-TG120—1 I
FHE 3.5-1 1-TG#H B {AMMm (1-TG120-1)

91



(b) 1-TG120—2 I
FH 3.52 1-TG#H B {AMMm (1-TG120-2)

92



\/

TG150-1

(b) 1-TG150—1 I
FH 3.5-3 1-TG & B {AMMm (1-TG150-1)

93



(b) 1-TG150—2 I
BE 3.54 1-TGRABRKMEWHE (I-TG150-2)

94



14, TG150-3
BU

(b) I-TG150—3 I
FH 3.55 1-TG#HAE{AMMm (I-TG150-3)

95



(b) 1-TG180—1 I
FH 3.56 1-TG#AB{AMMm (1-TG180-1)

96



(a) 1-TG180—2 IFm

(b) 1-TG180—2 I
FH 3.57 1-TG#HE{AMMm (1-TG180-2)

97



(a) I-WR100-1 IF i

(b) I-WR100-1 k
TH 3.6-1 I -WREBRKMKm (I-WR100-1)

98



(a) 1-WR120-1 IF i

(b) I-WR120-1 k
TH 3.6-2 I -WR#EBRKMKm (I-WR120-1)

99



(b) I-WR120-2 k
TH 3.6-3 I -WREBRKMEm (I-WR120-2)

100



(a) 1-WR120-3 IF M

Ay

(b) I-WR120-3 |
TH 3.6-4 I -WREBMKmE®m (I-WR120-3)

101



(b) I-WR150-1 k
TH 3.6-5 I -WREBRKMKm (I-WR150-1)

102



(b) I-WR150-2 F
TH 3.6-6 I -WREBRKMEm (I-WR150-2)

103



(a) I-WR150-3 IE i

(b) 1-WR150-3 IF
TH 3.6-7 I -WREBMKmEm (I-WR150-3)

104



& .

(b) I-WR180-1 IE
TH 3.6-8 I -WRE B KmWm (I-WR180-1)

105



(b) I-WR180-2 F
5H 3.6-9 1 -WRRABRK#E®m (1-WR180-2)

106



(a) 1-WR180-3 IF i

(b) I-WR180-3 k
BH 3.6-10 I -WRRBR{KmMKm (1I-WR180-3)

107



a -FG100-1

b -FG100-1
3.7-1 -FG -FG100-1

108



a -FG120-1

t‘

b -FG120-1
3.7-2 -FG -FG120-1

109



a -FG120-2

20-2

b -FG120-2
3.7-3 -FG -FG120-2

110



a -FG120-3

b -FG120-3
3.7-4 -FG -FG120-3

111



a -FG150-1

L IFG150-1

b -FG150-1
3.7-5 -FG -FG150-1

112



a -FG150-2

b -FG150-2
3.7-6 -FG -FG150-2

113



a -FG150-3

b -FG150-3
3.7-7 -FG -FG150-3

114



2 FG180-1

a -FG180-1

b -FG180-1
3.7-8 -FG -FG180-1

115



a -FG180-2

b -FG180-2
3.7-9 -FG -FG180-2

116



a -FG180-3

b -FG180-3
3.7-10 -FG -FG180-3

117



a -FR180 1

b -FR180 1
3.8-1 -FR -FR180-1

118



a -FR180 2

b -FR180 2
3.8-2 -FR -FR180-2

119



a -FR180 3

b -FR180 3
3.8-3 -FR -FR180-3

120



a -FR180 4

b -FR180 4
3.8-4 -FR -FR180-4

121



a -FR180 6

i‘l"'\'

b -FR180 6
3.8-5 -FR -FR180-5

122



a -FR220 1

b -FR220 1
3.8-6 -FR -FR220-1

123



FR220-2

a -FR220 2

b -FR220 2
3.8-7 -FR -FR220-2

124



a -FR220 3

b -FR220 3
3.8-8 -FR -FR220-3

125



a -FR220 3

b -FR220 3
3.8-9 -FR -FR220-4

126



AW120-3

AW150-3
3.9 -AW

127



TG120-3

TG180-1
3.10 -TG

128



WR120-2

WR150-3
3.11 -WR

129



-FG120-1

-FG120-3

-FG150-3

-FG180-3
3.12 -FG

130



-FR180-4

;

FR180-6

3.13-1 -FR

131



-FR220-2
3.13-2 -FR

132



(@ -Awso-1

(b) -AWS0-1

3.14-1 -AW -AW80-1

133



(b) -AW80-2

3.14-2 -AW -AW80-2

134



(8 -AW100-1

(b) -AW100-1
3.14-3  -AW -AW100-1

135



(@) -AW100-2

(b) -AW100-2

3.14-4 -AW -AW100-2

136



(8 -AW120-1

i B
Jlmd
(b) -AW120-1

3.14-5 -AW -AW120-1

137



(8 -AW120-2

(b) -AW120-2

3.14-6 -AW -AW120-2

138



(@ -AW150-1

(b) -AW150-1

3.14-7 -AW -AW150-1

139



(8 -AW150-2

(b) -AW150-2

3.14-8 -AW -AW150-2

140



(@) -TG120-2

3.15-1 -TG -TG120-1

141



(b) -TG120-3
3152 -TG -TG120-3

142



(b) -TG120-4

3.15-3 -TG -TG120-4

143



(8) -TG150-1

(b) -TG150-1

3.15-4 -TG -TG150-1

144



(8 -TG150-2

(b) -TG150-2

3.15-5 -TG -TG150-2

145



(8) -TG150-3

(b) -TG150-3

3.15-6 -TG -TG150-3

146



(a) -TG180-1

(b) -TG180-1

3.15-7 -TG -TG180-1

147



(8) -TG180-2

(b) -TG180-2
3158 -TG -TG180-2

148



(8 -WR150-1

(b) -WR150-1

3.16-1 -WR -WR150-1

149



(@) -WR150-3

(b) -WR150-3

3.16-2 -WR -WR150-3

150



(8) -WR180-1

(b) -WR180-1

3.16-3 -WR -WR180-1

151



(b) -WR180-2
3164 -WR “WR180-2

152



(8) -WR180-3

(b) -WR180-3

3.16-5 -WR -WR180-3

153



(8 -WR220-1

(b) -WR220-1

3.16-6 -WR -WR220-1

154



(@) -WR220-2

(b) -WR220-2

3.16-7 -WR -WR220-2

155



(@) -WR220-2

(b) -WR220-2

3.16-8 -WR -WR220-3

156



(@) -FR150-1

(b) -FR150-1

3.17-1 -FR -FR150-1

157



FR150-2

(@) -FR150-2

(b) -FR150-2

3.17-2 -FR -FR150-2

158



(@) -FR180-1

(b) -FR180-1

3.17-3 -FR -FR180-1

159



(a) -FR180-2

(b) -FR180-2

3.17-4 -FR -FR180-2

160



(8) -FR180-3

(b) -FR180-3

3.17-5 -FR -FR180-3

161



(8) -FR220-1

(b) -FR220-1

3.17-6 -FR -FR220-1

162



(8) -FR220-2

(b) -FR220-2
3.17-7  -FR -FR220-2

163



-AW80 1

-AW80 2

-AW100-1

-AW100-2
3.18-1 -AW

164



-AW120-1

-AW120-2

-AW150-2
3.18-2 -AW

165



-TG120-2

-TG120-3

-TG120-4
r-'

-TG150-1
3.19-1 -TG

166



-TG150-2

-TG150-3

-TG180-1

-TG180-2
3.19-2 -TG

167



- WR150-1

-WR150-3

- WR180-1

- WR180-2
3.20-1 -WR

168



- WR180-3

- WR220-1

- WR220-2

- WR220-3
3.20-2 -WR

169



- FR150-1

- FR180-1

- FR180-2
3.21-1 -FR

170



-FR180-3

-FR220-2
3.21-2 -FR

171



a -AW120 2

172



a -TG150 3

b -TG150 3
3.22-2 -TG

173



a -WR180 3

b -WR180 3
3.22-3 -WR

174



a -FG180 2

b -FG180 2
3.22-4 -FG

175



a -FR220 4

b -FR220 4
3.22-5 -FR

176
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