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A Proposal on the Limit States Design Method of Bridge Cables
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Shun-ichi NAKAMURA
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New types of cables and new forms of cable-supported bridge systems have been developed
recently. Safety factors based on the allowable stress method have been used for the bridge
cables in our country, however, it is in some cases not rational and economical for these new
technology. A limit states design code for the bridge cables is proposed in this paper and
compared with the conventional method. A new fatigue design code is also proposed and
compared with the conventional DIN 1073 code. Several case studies have been conducted to
show that these new codes would give more rational results than the conventional method.
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HBENKESERS. RITOHRBLRHEETIE, Zh
COXBEERTEY, AEMIEWVWARWL, £IT,
AETIIRBBARREICHET IR HEELIRERTS.
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13 0.8%2MUNETS.

F3i3085 Rt &ETH. ZIT, RIZEBOIEEVMR
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ow < ofa (10)
ofa = min { 245/(1-0.895R) , 0.45¢ct } (11-1)
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D=Z{m/N} = 10 (12)
ZIZT, D: BEE, nShRE 23T AES,
DFELEE, NJbHRE, /21T A Ee, DR FE
WThb. 758, FEOEFBETY v MEBEDE
HIRE X DAENBICE LD, EFEREETY 7Y
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5. EREICHT SBE
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HEonm M OBARIBLEE L, ZhIZBEH RO
BRI R Ry, 1BEFRORMBTREpERT 5.
0 =Y B ( Ormax — Ormin) (13)
ZZT, yBXUB: BEFS0RERX Vicksb0 L
L7,
y=1.0 for AL=3.0 (14-1)

=1.0+0.044 (\L-3.0) for AL>3.0 (14-2)
B =Min { 1.0 + 20\ L),

1.0 +0.1333q + 1.8¢* - 133¢%} 15)

ZITCNMT =0 mERE LR ( =3Q/1000
V), Q:EE (B , v: E#THEE (km/hr) ,
L: BERE, ¢ SERLOEBICLBZEHORT
H5.
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N=300/S’ for $2>0.143 (16-1)

= ©0 for $=0.143 (16-2)
T, oRERNFE, ominB/NMNEHE, ot:F5E
HE, SIEERTGHREBTH DA TEET 3.

S =(o/ou)/{1- (cmin / cu)} (17
FEHERERBIUVBERDLLEZ NEW-PWS 7 —
TN M2 DWTE-13 12, Hi-Am 7 — 7))L MizDonT
K-14 IZRTH, WINHR—FHLTWS, %=,
A5 RY—=TIICIEEARZHWS.
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N=30/8° for $>0.0786  (17-1)

= 0 for S$0.0786 17-2)
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Ar5 2 RO—-TO—fETH5CFRCIZEAT 5
ERER VBIXUREREM-15 IRTAR, BERR
—HLTW3, 2B, KIVEBICELTREST
— DR, JIEREANDETHHLEALONS.

2RI HEFOREERZDOVTIRREIZBN
TRRB. 72P, EWEBEAFOMEERV IS & 2K
TR A XD HAEDOEEF I DOVWTIITHER
ERELEL, BFREEDHILL TOAN DD, L
Mo T, AIRNBEEBR EREN, BH 2 KETH
HELRBRWEIREBEHET O EIVETHS.

5.3 ENEREDT—RAYT 1 —

SERMMAER (/32 1 100+250+4100m) % X5
ELT, BOEHICBRTHET o h—r—TIVDR
EhHEERT. —KEEX-16 17, WEANKZX-17 1T,
7 oh—=r—TNVEHORERER-18 ITRY. B
DOREHEIIBEHREE L.

r—TNWVERETR TV 7y Tr—T & LTz, Bl
EME Gt I3 1,568 MPa & L7z, 7> A—4—T )V O¥
T Ac i3 80cm® & 9% &, FEMEIL J1op 14 303 MPa,
BAEMER Hopax & 287 MPa, B/NEREIRS
Oy 13-130MPa TH 5.

TEEOEZNWERBEREL, FHEETERNZKE
Hf 3000 B/EMYH, EEETEEZ SOkm/hr, BHR
DNitAEEZS50EE LUz, BEE IR LR 3.

n=3000%365*50=5.475*10’

EBEOEI L 2300m &9 5 &, RIESRATEREIEZI
FToL>ICEEEINS.

A = 3*(3000/24)/(100*50) = 0.0075
q=10.75/14.25 = 0.744
AL =0.0075*300 = 2.25
y=1.0, B =min {1.45, 1.548} = 1.45
ERARBUI MR 0.133, ERMEN 0.067 TH B
D, RRMWE T20 1T L BB KIE N ommax BN o
FRTIBABIBS BT &5,
Ormax = 1.0 x 1.45 x 196000 x (14.25/18.0)
x 0.995 x 1.067 / 8000 = 29.9 MPa
o= 1.0 x 1.45 x 196000 x (14.25/18.0)
x (- 0.775) x 1.133 / 8000 = - 24.7 MPa
S = {(29.9+24.7)/1568} / { 1- (303-24.7) / 1568}
= 0.0423
L7znts T, R16-2)BLUVK2)& Y
N=00, D=n/N=0<10 OK!
ERB. RKflE, TODINI10T3ICL > THRET S &,
UTEhs.
ow = op +0.5 X oppmax = 303+0.5 x 287 = 447 MPa
R =(303-65)/(303 + 144 ) = 0.532
ofa = 245 / (1- 0.895 x 0.532 ) = 467 MPa
ow<ofa OK
LD T, RZEOBHEE, LEE2D0HEEbE
FIINLTIREEERS. LML, BECHWSIEH
RIEICE L TiE, LHED 50%%H 1172 DIN HRN
T20 WEIZLZBIRED 38 FLizoTHBD, &b
DTHRLOWHEREELR > TWA I ENERTES,

100 AL

A
l

%‘N EI
100 \—T

250 m

\_||>

B-16 #KEHTAWEHEEBEO—&RE

05+15+4@35+15+0.5=180m

M-17 WENBIOREHEORMALE

L=300m

0.775
0.995

X-18 7 > Hh—4r—TNVENDEER
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Bending Angle (degree)

O NewPWS undamaged ® NewPWS damaged within 5%
9 OJ O HiAm undamaged ®  HiAm damaged within 5%
' & PWS undamaged ¥ CFRC LCR damaged within 5%
1 ¢ SE undamaged
1.5
hd on
®
1.0 [ ] D
o
s
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0.5 v g
Lo
0.0 L v T T T T T LRI R N |
10° 10° 107

Number

B-19 2 KK S EREE
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NidZasian, 2 REVFIESREICE T 2RA R,

BEOMRIEDTE, KARNERET S 9. (”-19)

Ni = 0.6” * 2,000,000 / ( kg ¢, 6i)° (10)
ZZT, eiREMTAE (B) THD. kiAVIrvy b
DEEIGCTETRETH B, T—IENDs
WD 1.0 EL7E. ¢, R —7IVOITIZEY 54R%
T, THEE 1.0, HHBUE 1.05 &7 5.

UL, B-19 KRTTF—FIBEORRS 5 —T
WORRE—FELUTRLTBY, T—I8HPEL,
=N TRBTAEDNEINHDHHS. L
FAtoT, RAOBHEEELLTEATAONRN. L

Mo T, WEEHIHITHS 2 N—Tn EOHRENEL,

D2 RETENNREC WIS AN BEHEE
ERETHONEELN.

6. £L&H

BT, BEBY—TN, TZARTR=XR
Br—T7N, BBOEY—TNBRUNH—2HER
LTy — 7V ORFREBREIEERELE. 5—7T
VORREABERE, F—TNOBE, BTk Bi
%, BREZELTRELE.

FRENRICLNIE, HEBRAEY 5 XAOEKFEB
F—TNZEL TR, BIFL0H s%BNEeRLR
5, BEBAOT LT 7 T« CINS LN =TT
i, W12%ENRERERS. — 4, TIJANT R—
ARADT—7 TR, BITL 0 2B%mNEEERE

20, BTRERVERAUTH BAREENED SN

WHITBHL T, REWMEZAELL, EBROKY
ERERERRI BB EEREZRE L. HRFEH

ERERTOr —AAY T 4 — LU, DIN DF%
BARERICHRZEHOBEMEER L.
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