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FATIGUE DESIGN OF DITCHED FLANGES OF TRACK GIRDERS FOR STRADDLE-TYPE-MONORAILS
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Fatigue design of ditched steel plates applied to the top flange of track girders for straddle — type —

monorails is discussed. The ditched plates are used to prevent the skid of monorail vehicles in track
girders with slopes. The variable stress in the top flange is calculated, and its stress range spectrum

is given, using the rainflow counting method. The stress concentration factor of the ditched steel

plates is provided for membrane and plate— bending stresses. Fatigue test of the ditched steel plates
under tension establishes an S—N curve for design. Fatigue assessment is done for the ditched top

flange of track girders. Based on the results of this assessment, some provisions are made for the

fatigue design of the ditched top flange of track girders.
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%% : Fatigue crack was not observed at this mmber of
cyeles and fatigue test was terminated.
A € msrd € m
AV = -— AP (12)
€ €y

BiIAU, REHAV BERITETVIIER &%
THEECEC RAKEEZ., AR OBEOEE
WECALHBEE LTS, ZoRIEHAEZE-D
[eb7ies BN

5.4 S—Nghig

BBRA OEEOBEDIS HHEHA o EHBRA N
BT Ul & 2R UEIENOBRZE 13108
T, WL RBRA ORIC, BR/N2FREZER
THZLIZLE>TERDS —NEBEBRELND,

logN=1og(4.6871X10%%)
—3.690X log(A o) (13)
ZZIT, Ao : BEfL MPa
FEEDlog(A o )ITXT B1ogN DIEHERFZE E &
10,0532 725, (D DS —NfRE, &0
2RI EAFMEBE SRR 2EMRE LTS
VUDORES—NHRE LCTERAT S, 2o
FRADTEZ LR S,

(A g)® ®°°N=3.655X10"" (14)

6. BEZET7SVYOESEH

Longitudinal ditch

P=956kN \(
£XI00)

7004-—————— e — -
L 3

600 ®— o me — ——— o——————f——

500 ———j=————————————— e ———

400—1 — e
®
300

200 ——f——————— e ——— ———
10—

44—t -l

e Measured strain

B-12 BEEOOTHM (REAB-1)

£—6 L7500 VO0RMNRE

L (mm) t+ (mm)
1400<L=1500 21
1281 <L <1400 22

1169<L<1281 | . 23
1063<L< 1169 24
1 1000=L<1063 25

6.1 U7 OELOHERDOEFEBE
B V- VEBOREMBEETAEY THE
BBETDTLIC. MY TOELOBBOBEIZK
DISHITHEHA o npﬁiéliéo
Aciiy=Kuo 1 (15)
KiloaiiZh2hxX10), )L RDEIB,
HAFEEITTA o « AUMAET B, RitH
WET0ET, Z ORI, 81X 10 E DRI EELT
Bhb, LEBST, A g 08T BHEERE
U BEIEUE6. T44 X 107 (=2.81 X10°X 24) 723,
XA D, ZoMuE LRI 5 A e
FIREAE124.TMPaTH B,
MY T OELEOWEOEFBHEPILT 3544
AU TEZBRhD,
Aoy =124.7 MPa (16)
BEP CEBRE I, ThERh88kNE 0,375
ERVT, #BY THEHBL & 750 P0R/NR
Bt OBKEERDDE, R—BRTTHRESESL
o,
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=T t:LAoeza T8 t:lAcasa
F: 3173 > BR
ty(@m) | A o .2. (MPa) ti(em) [ Ao s, (MPa)

21 89.9 23 19.2
22 94.5 24 30.9
23 98. 1 25 38.0
24 101. 1 26 42.0
25 103.6 27 45.0
26 105.7 28 47.2
27 107.5 29 49.0
28 119.1 30 50.3
29 110.4 31 51.4
30 111.6 32 52.3
31 112.7 33 52.9
32 113.7 34 53.5
33 114.5 35 53.9
M 115.3 36 54.3
35 116.0 37 54.6
36 116.7

37 117.3

6.2 WU OELOWROBRFER

F— 1 b3 XoiT, (S,1) OFE,. £
TG OIELBRNIEMOF TEH L TN D,
(S,2) OBA, BHIBREEMHOFTTEH L
TW3, LER-T, (S,2)0HABR(S, 1)
BALVEFARMRETIFEESEV, (T,
1)DOBAELET T PIAETCBRAEEIREE
WMOPFTEBLTWHWBER, (T,2) OBE, h
IBIROPTOHREEL TS, LEHoT,
(T,2)DHBENR(T, 1)DOBA L VEFBABR
B AR E D,

X, BEHOIZETRR L PEXAON
HCHLT, MY THFAROBELY, YT
B EOBECESTAANRAET D TEERE,
LiBoT, MU TOE LOEEBICH UTETR
E52179,

X (6)2ZEL T, BAFBEETICHLT, K
U 7 DB OISO EEIC R OGS #a
Av . pBELD,

1
3

3
Aoézpz {ﬁ(l(boﬂﬁl(mAagz Y+ ;—4(!([,0/12 )3}

an

104
1 ==
+: Specimens A =
o: Specimens B
a: Specimens C
(03—
‘li‘liilkilll ( T, bt Il‘
103 106 o7
N (cycles)

B-13 S—Ngh#

g1z Kav Ko XZERZRKXQ@). (9). (10)
rELND,
Ao X ET7 T POERERICE BISHKEET
H5B,
BYVTOEEOREOE T ARZPIET 3544
BRXA)TEZ B NS,

Ao =124.7 WPa (18)
ZORT, BEBREINETELEDA 6 .. %
AO’.zaT‘:%L\ tf&AGnZno)%%%i—ch
R, Aol ET7TVPOERERICE S
HBECFTIHRBETIEETD 5,

6.3 #WUTr L7 VIICERT IBREED
BHBE

K- 1 bbb Xo, (S,3) OFAE, £

TS VIORELBRAREROT LT TERHLT

W3, (T,3) OFBE, WINEBERY EEHED

HCEBILTWS, LEXoT, (T,3) B4

N(S,3)DFA LY FEHARENEET WM

BEV, 22T, FEXALOEI TEET TV

DIERET IBEBFEICOVWTRERITS.
K(6)EBEUT, BAFIEETIIFLT, &
V7% ET7 50 DRERET DBABRICROEE
I SIBEEA o A BET D,

1 23 T
A0;3={‘ZI(IO/H|+A0g3>3+ﬁ|0ﬂ313} (19)

crsiEAR@NBELNRD, Acsii b7 0P
DEKHERC L > TAHELBIEARBETHS,
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HAREEHSO [SEEY R 7TREHRE ©
TiX. BY TR LTS DICERBT A BRBER
N UTHETBESREZRELTWVD, REHRE
UEH6. 744X 10712 LT, T DRIy RS
ROFEEFISHEEE 525,

Acg.=24.Ta MPa

T, 4 <5miT LT, e=1
te225mlc W LT, a=(25/ts) ° 2°
BV TR LTIV ERET ABRNEEORES
BREZHETALERAQNTEZBND,
Ao .s<24.Ta WPa (20)
K (20) T, EEPRAETEIEEDA 6 5%
Aces.TREL. Lt Ao DEREPR—-8I1C .
TRT o A0 esdEENERICKT I2HREFRT
HwWHETH B, '

6.4 MftEET7TVIDEERH
MR oEFEECESHT, Bx Ly LY

AT D MBEEHTOE S REH 2RISR,

DEfE L7750 PoBR/NIRBITR -6 1R T
WERRES,

DEMERAZL-CHERE LTSV IPIZALSIG
AL, 'B— T ORTHEETIGIEELE
2720,

DEEHT OB LA LTI, BV T2 ETTLD
WCHERET BBEABRBIC O EFTRANEAET BT
BEERD B, LT, A—WETESTARE
DOREFBFREZ D RLITH DI, BLEHOAT
— AV MNEDOET T UDRBENELETT D
PIE LRV,

DEEHTOEAE—AY MEOETF U PRET S,
EFERR L DRABENIER - ST THERE
FIREEEZ R0,

7. BR

M AR 2 F T 3 BERE /) L —I)VOHSEIE
WD LT I U DEA SN D ER X 8tk I
BEME L, LS UPRAELBEBIRADG
HBEAART PV ERD, ZOHRBERLMTL
o BMNEFIROBEDISHETRETEIGA L
RETF RS LTk e, BT & RO E I R
BREERL, FORFS—NBREE 2, B
EETIGUVDOEFBERIT o, RIEAIZL B
SAIDEBLER Uk 2RI 3R EY
RABKEE R L, ZThicE3nwT, #ftxty
FUVEET L MBHEN OB R ZIRE L,

BREINEEMXFROEFRE O YRR
L, MRTHICETAIERT - ORNEDT-DIT,
ERBORHEREZE LTS,
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