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Fig. 1 Tensile Fatigue Test Specimens with
Various Gusset Plates.
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Table 1 Chemical Composition and Mechanical Properties
of SM 50 A Plates.

Yield
Strength
(MPa)

Elon-
gation

(%)

Tensile
Strength
{MPa)

Steel C Si | Mn P S

SM 50 A-a
SM 50 A-b

0.18
0.16

0.28
0.31

1.31
1.33

0.015
0.018

0.003
0.007

402
431

559
549

26
27

a, b : Steels from different lots.
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Photo 1 Fatigue Test Set-up.
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Table 2 Summary of Fatigue Test Results of
As-Welded Gusset Specimens (First

Glued to Fatigue
Test Specimens.

Cracking).

Speci- Stress {Crack Size N, Ny
men Steel | Range at N, (%1000 (%1000
No. (MPa) (mm) Cycle) Cycle)
G501 a 98 —_ —_ 718
G502 a 98 — — > 4531
G502R a 137 2.9 922 1010
G503 a 137 3.3 224 281
G504 a 137 — 340 419
G505 a 172 - — 235
G506 b 172 2.1 108 149
G101 a 98 1.9 358 660
G102 a 98 — 436 444
G103 a 137 1.6 131 219
G104 a 137 - — 160
G105 a 78 2.5 1287 1319
G106 b 78 2.3 1093 1602
G201 a 98 1.4 122 280
G202 a 98 2.5 202 288
G203 a 98 4.0 222 241
G204 a 59 2.5 2640 2699
G205 a 78 2.9 399 641
G206 b 78 2.3 385 671
T201 a 98 1.8 64 130
T202 a 98 2.6 93 109
T203 a 59 3.8 846 1071
T204 a 59 3.0 1215 1569
T205 a 78 2.5 168 294
T206 b 78 6.5 378 423

*1 R indicates that the specimen was retested.
*2 Copper wire of 0.1 mm diameter was attached to weld toe
for all specimens.

131

200

Tl e=ETT

P— —
soE 2. / o o}
P

L0

STRESS RANGE {MPa)

0t Ne As-Welded—l

10

1 1
5 10° B 10° 5 19
CYCLES (Nc |

Fig. 3 Summary of Fatigue Crack Initiation Life of
As-Welded Gusset Specimens.
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Fig. 4 Strain Gage Arrangement to Measure
Stress Concentration at Gusset End.
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Fig. 5 Summary of Stress Concentration Factors
in Main Plates Near Gusset End.
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Fig. 6 Weld Toe Shapes Measured at As-Welded
Gusset Ends.
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Fig. 7 Summary of Fatigue Life of As-Welded
Gusset Specimens.
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Table 3 Summary of Fatigue Test Results of Gusset

Specimens with Ground Weld Toes at Gusset
Ends (First Cracking).

Speci- Stress | Crack N, Ny Diameter
men | Steel| Range a%’f\‘;c (x1000 | (x1000 | °f Ctzgger
No. (MPa) | (mm) | Cycle) | Cycle) (mm)
G511 b 172 2.5 328 396 0.1
G512 b 137 — 732 1014 0.04
G513 b 137 — — > 3760 0.04
G513R b 172 — 214 33 0.04
G514 b 172 — 268 390 0.04
Gill b 137 2.0 278 365 0.1
G112 b 137 — 367 406 0.04
G113 b 98 — 424 669 0.04
G114 b 98 —_ 588 823 i 0.04
Gl b 98 - 614 01
G212 b 98 — 748 892 0.1
G213 b 78 — 763 1678 0.04
G214 b 78 — — > 3844 0.04
G214R b 137 — 89 168 0.04
T211 b 98 3.5 168 250 | 0.1
T212 | b 98 —_ — 221 0.04
T213 | b 78 — 4401 4548 0.04
T214 b 78 — 219 371 I 0.04

*1 R indicates that the specimen was retested.
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Fig. 8 Summary of Fatigue Crack Initiation Life
of Gusset Specimens with Ground Weld
Toes at Gusset Ends.
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Fig. 10 Shape of Ground Weld Toes at Gusset Ends.
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Table 4 Comparison of Fatigue Life and Fatigue Strength of

Gusset Specimens with As-Welded and with Ground
Weld Toes at Gusset Ends.
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Fig. 11 Summary of Fatigue Life of Gusset
Specimens with Ground Weld Toes
at Gusset Ends,
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Fig. 12 Schematic View of Stop Hole at
Fatigue Crack Tip.
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Photo 2 Stop Hole Drilled at Fatigue Crack
Tip by Hecksaw-Drill.
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Fig. 13 Summary of Fatigue Crack Initiation Life
versus Net Stress at Stop Holes.
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