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Fig.1 Fatigue test specimens.
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Table 1 Fatigue test results.

Stress Stiffener Specimens Gusset Specimens
Range 10-Year Weathered 0-Year *x| 10-Year
MPa SMAS0 M50 SMA50 SHASO
127 - - 620 > 5192

537
> 4643
1709
706
176 > 5435 > 5437 391 - 347
> 4926 > 5372 304 513
805 1477 297 > 3426
> 4641 928 > 4917
812 % 524 > 2581
> 5368 *
> 6385 ¥
245 292 427 159 187
609 449 170 180
260 269 140 154
438
Fatigue life in kirocycles. >:Runout.

% : Mininum stress is 106 MPa.
*%: The specimens preserved for 10-years in the room. |

Minimum stress of other data except ¥ is 37 MPa.

Table 2 Summary of fatigue test results.

Exposure Number of | Regression Coefficient | Standard
Time(Year) | Specimens Bi B2 Deviation
(a) Stiffener Specimens
0% 28 (5) 14. 4955 3.8322 0. 0997
2% 18 (5 13. 1655 3.1715 0. 1444
4 % 20 (8) 13. 4953 3.2919 0. 1656
10 19 (D 11.5998 2.5218 0. 1483

(b) Gusset Specimens
0* 3 D) 12. 2681 2.9828 0. 0842
2% 12 (D 12. 2875 2.9622 0. 0778
4% 19 (D 11. 5507 2. 6312 0.1184
0 11 (D 11. 1556 2. 5003 0. 1452
10 11. 6983 2. 7043 0. 0786

9

log Nf =Bl - B2 % log or
* : Previous test data. Width of specimens is 80 mm.
( ) : Number of runout specimens.
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Fig.2 Comparison of fatigue strength between 10-year weath-
ered stiffener specimens and previous test results.
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Fig.3 Comparison of fatigue test results of weathered SMA 50
stiffener specimens with design S-N diagrams.
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Fig.4 Fatigue test results of gusset specimens of 60 mm width
in non-weathered condition.
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Fig.5 Comparison of fatigue strength between 10-year weath-
ered gusset specimens and previous test results.
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Fig.6 Results of measurement of rust thickness and depth of
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Fig.7 Fillet weld toe profile of stiffener specimen.

FIFE%ETHHDITHL, SMEOMOTEICH THE
g BEEPHHND.

Xk AMMERBOMOMOES b 1, 2EB LT
LFEREREMTI20.2~0.3mn IBETH Y, @WHD
BEPLUCLETEHOZZZ < FFRICEAZRLIZ. 10
FEARBEMTIESMAS0 & SM50B LU L ThEi&
TRERBENELTVD. $4abDE, SMAS D h 1T,
FTHEL 2EBLICAERBHEIEIRALL 0.2~
0.3mm BETH- 2. i, RS REMERE
IKTE RESUHSHEBD S COHETEHIELTNS S
LERLTWA., ZHIZHARTEBEH#MO SM50 T,
FHETi1£0.35mm, FTETO0.65mm fZEICHEML, =
VORFIENTVBEIEERLTWS. £z, BEM
OTFHETIE, EI0ENTICLVBVREINT, Lrb
EEHEE LI WEOLES, TR O THORR
ERELURERDNS. '

COERERLE, 2EHHVIIAFEHOXTRET
HF VAT SR SMA 50 & EiE
SM50 & DESIE-> &V EHTE . WEERT IR
F2OPBEREINI 120, SUOETHEIELEY, &
BIMTIEE HICBESEFLTVS. BHIEEESX
20, BEYy FOESERRTHY, SEOFRIZ

I

124



+RFLTE No.489, 1-27, pp.121~127, 1994.4

Steel E"T"“"im’e E"g‘i’j‘e" b Toe Radius {mm) Flank - Angle (deg.)
o* T : : : :
- o ———C . ' o—— |
g Zz 2s [ _ 12s : ; ; i
- B : b ————0
2% fup 50 P o ——X ! o*—o—0 .
SMAS0 down 50 — 2 b O—e—0,
w« | up 50 O———= ! ‘ r—
1 4 down |50 b ot b o—e—0
10 up 100 1o——o——| f o——o}—o !
down 100 P —e—0 Lo—e—0 :
0 - 80 o0 ! P
2% [_up 50 0 | ! b o——0
down 50 o——0 H p——o—;——o
SMS0T s | w 50 o—e—0 | i L O—e—0
down 50 : , O——2 ! L O
10 up 100 [ o—e—0 ' o—e——0
P o—e—0 : [o—e—0
down 100 st TS FUTT 1 1 Il i 1 )
* : Pravious test data. 041 0.5 1.0 50 20 R 4£0 60 80

m : Mean value.
s : Standard deviation.

Fig.8 Results of measurement of toe radius o and flank angle ¢ at the weld toe.
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Fig.9 Typical fillet weld toe profiles of non-weathered,
2-year, 4-year and 10-year weathered stiffener speci-
mens.
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Fig.A1 Element division of gusset specimen for FEM.

STRESS CONCENTRATION FACTOR

DISTANCE FROM X-AXIS (mm)

Fig.A2 Comparison of o, stress distribution.
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FATIGUE OF 10-YEAR WEATHERED WELDED JOINTS OF WEATHERING AND

STRUCTURAL STEELS

Akimasa KONDO, Kentaro YAMADA and Yoichi KIKUCHI

Change in fatigue strength of unpainted welded joints of weathering steel and  structural
steel due to long term atmospheric exposure is one of the essential factor in using the
weathering steel for bridges. Fatigue tests of 10-year weathered 19 stiffener specimens and
9 gusset specimens were carried out. Additional 11 non-weathered gusset specimens were
tested for comparison. The fatigue test results were compared with previous fatigue test
data. It was found that no reduction in fatigue life was observed even after 10-year of
weathering, comparing with the non-weathered, 2-year and 4-year weathered specimen.
The runout levels of fatigue strength were also increased, because more data became
runout even at higher stress range levels. Measurement of weld toe profiles indicated that
the gain in fatigue strength is due to the increase in weld toe radius.
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