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A Fundamental Study on the Fatigue Behavior
in the Joints of Steel Members

Lee Yong Jae + Chung Yeong Wha

-ABSTRACT

For the study of the fatigue behavior, high - strength bolted connections on a small scale
were manufactured, and carried on fatigue tests. Its experimental values were analysed by
stress - fatigue life (S-N) curve, Three types of specimens: the base metal, the cireular
hole and the welded sperimens had same net section were made. Through the same tests
those experimental values were compared with those of the high - strength bolted conneetions.

The results of these studies are as followings.

It was found that the fatigue strength in Fouie,000 and Fu=3 000,000 Of the high -~ strength bolted
conneetions were much more about 14% and 16% than that of the base metal specimen, It
was thought that this trend was due to frictional force increasing fatigue strength.

It was known that fatigue strength in Fa=16000 and Fun=20 00 of the welded joints were less
29% and 21% than that of base metal ;pecimen. It was thought that that trend was due to
weld flaw

It was appeared that the fatigue strength in Fn=i0,00 and Fa=2 00,00 of the high-strength
bolted connections were much more about 38% and 30% than that of welded joint, It was
thought that it was due fo both frictional force increasing the fatigue strenght in bolted
connections and weld flaw decreasing the fatigue strength in welded connections,

It was found that the fatigue strength in Fna100,000 and Fa=z 00,00 0f the B3 specimens were
much more 2% and —-2% than that of the B4 specimen. It was thought that that trend was
due to the frictional force, which concerned with shape of specimen.

It was known that the fatigue strength in Fo=100,000 and Fa=2 000,000 of the specimen with circular
hole was less 61% and 65% than that of base metal. It was known that the allowable siress
for Dbolted joint was higher than that of welded Joints.
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If this research is continued and more data are accumulated it can be expected that a basic
pattern to provide the indicator of the fatigue design of the Dbolted connections of steel
structures and persume the safety and lifeproof of existing structures is given,
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Yielding strengh Tensile strength Elongation
Steel
Ckg o) Chg et ) (%)
SS 41 2800 4300 18




Thble 2-2 Chemical . Compositions of Base metal

Steel

Composition (%)

P S Si

ss 41 0.16 0. 69
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Table 3-1 Results of Tensile tests
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Yielding strengh (kg /cd ) Tensile strengh (kg/ed )
Specimen

1st 2nd Average 1st 2nd Average

B 2,950 3, 410 3, 180 4, 150 4, 410 4, 280

w 3,370 3, 150 3, 260 4, 460 4, 200 4, 330
B3 4,100 3, 860 3, 980 5, 250 5, 150 5, 200
B4 4,300 4, 406 4, 353 4, 950 5, 100 5, 025

C 3,610 3, 450 3, 530 4, 340 4, 000 4, 170
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Table 3-2 Computed fatigue strength

Fatigue Strengh
Specimens
F, = 100, 000 Ckg/ci) F, =2, 000, 000 Ckg cnh )
M 4, 436 2, 698
C 2, 7110 1, 776
w 3, 1565 2, 142
B4 5, 128 3, 010
B3 5, 069 3, 065
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Table 3-3 Relations of Fatigue Stremgth and Yielding Strength

Specimens F,= 100,000 / gy (%) Fp,=2,000,000 / gy (%)
M 139 84
C 76 50
w 96 65
B4 117 69
B3 127 77
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