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Ultimate Strength Behaviors of Steel Cable-Stayed Bridges with Tower having Height
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This paper presents the development of steel cable-stayed bridges suitable for constructing at
urban area. The cable-stayed bridges with center span length of both 400-meter and 600-meter
whose tower height was 1/10 of the center span length were designed. On the basis of the design,
we studied on elasto-plastic behavior and ultimate strength of both cable-stayed bridges.

From this comparative study, it is presented, even if the height of tower reduced to about
half of economical height, that the cable-stayed bridges have ultimate load factor f. of 2.2
for 400m-spanned model and 1.9 for 600m-spanned model and are possible to design and also

competitive.
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FAHRICB O TEROBVBE RIS 25
BEBIZOWTRAT 5.

X-16, ®-17 X, [EWEFEQ P REBERNIIIT
%, 1/10 858 I 1/5 EFNVOFEHE LOTEER
NHFEREEDELOTHS. B-16 LY, 1/10E7F
MRV TIE, EENLEE PLITIRWEIFE O EHTIZR
BEOBISHAREL TS, —FHT, B-17T D 1/5
TF VTR EEME R L ORIBEM O T O—BIZIES
DBEPFLTWA, EECERTDLE, 1/I0EFL T
FEHEMOIGINIBERITE L TRV, 1/5 ET L
TREHICRERMTFE— A PARELTEY, B
FE D OIS ER LTV 5.
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2.5 77T
[ D+PS+ a(D+L)

250"
[ D+PS+a (D+L)
a
| B=axi ﬁoom
°
°

Load factor 8
ro
7

K™
1

Load factor 8
N

v v T
L e | {

B=a+i 00000000, & 000000000
r ©o ) r ° e ©
L ° | L

{ oad factor 8

F 3
Q) o5 & . -
r 3 Live load condition I Live load condition & b4 Live load condition 1
F 80 @ center F o8 @ center a F o89 O center
15h AAA @ side&center 15} AAA @ side&center A 15 AAA (@ side&centdr
&o 000 @ full ] | c®0 @ full el 060 @ full
2 Mode} cases 1 | Model cases &é’ 2‘ Model cases |
1/10 =54, H=2.5 O 1/10 ®F#, H=2.5 O 1/10 £F A, H=9.5m
& 2 1;5 {—%‘7;1«/, H=0 om ] [ @ 1;5 %71», H=0 . 8 D+PS+a (D+L) ® 1/5 54, H=0Pm
B © 1/56 TFA, H=2.5m F ©1/5 x4, H=25m L B=a+l © 1/5 TFA, H=2Pm
B s AN 1 < A L 1 N L N s
0 2 4 6 8 10 t2 14 16 18 -0.8 -0.6 ~0.4 -0.2 0 0.2 0 1 2 3 4 5 6

Vertical disp. & (m)

(a) XMIPRENBEENL

Vertical disp. § (m)

(b) IR T8 — 7 VR BRI
&AL

Horizontal disp. & (m)

(c) E# (P1) HIEAFEN

F-14 1/10 TF /& 1/5 T LOBRPHEB R

(c) 1/5 EF /v (H=2.5m, B, =2.26)
Bl-15 1/10 ®7/V & 1/5 7 VOKRBEMBOE— N (EMHE  PREMEH)

4.4 KEAERHE

/10 =70 E 1/5 BT NVOKRBRER EGE 2 R
L, FEEPKBREICS 2 5EBIZ OV THEI AT
o,

B-18 1%, FESEME] BT 5 1/1085F 48 1/5
T NOTER ERATRM & ERRERTEMSE 3, OBG
ERLTWSD. MHOREE, BBOYN1/5ETL
(H=2.5m), MR 1/5 74 (Him H=0.6m), H
BEMN1/10 EF7 v (H=2.5m) 2KT. T/, KR
FEBERERTEET OB THHBRROBAENELEL,
OB EHT, AREH, OBFr—FVTRALEI L%
£

R AT R~ OE RN ERT R ORBIER T
DE, EREREQD,®,0 L BRI, 1/5F
TV (H=2.5m) iiTHBIFTEEEN RS 50
IR L, 1/10 EF NV CRIEREEMF OBV P RBHTE
ERIZE 2 BRI NE . 1/5 70 (H=2.5m) ®
KR ESRIY, ERNEFRMQOLE, ,=22%FL

TEY, 1/10 EF MV ThOEFREEBICENTD
Bu=1.9 %1%, FHBRILEIERTDE, 1/10F
F IO TNOERERFIZB VT EHT TR
BEALTHWDHOIXL, 1/5E7F N (H=2.5m) TiX
B — 7 VTR EL TS,

wic, TR0 ETHELE 1/5 7 /v (H=0.6m)
EOHBICHWT, EREFHFICLIEVIESHL LD
D, 1/10 ETIBRLE 1/5 ET MIBVEBTE
BRB, ZHELTWVD. 1/5 7 VORBRERRIL,
ERERMQD L X 8,=18, BHELHFQ.QDL X
B, =20 BEIZ 2o, BERHEQIZBWTIL, 1/5F7
JATRIEE R R R A B L TninTed, 1/10F
TNAOKBREBRIVET LTS,

B-191%, WEEME 2]k 5 1/1I0EF AL 1/5
ETNORBHEMEME a, [TEREREFOEND S
2 HEBEFY. 1/5 7N (H=2.5m) TiX, fEWE
FHE@OE X, T0ERER, @,00%4, 3.0~4.0%F
LTWa. —FT, 1/10ETF AT, ERNESREQD
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. —400.0
g -200.0 I 1 R
Z | x
o 00 — n.':
“» - 1 axial direction
& 2000 ! 5 - point ab
7] -~ Upper flange |4 LT — e
400.0 — Bottom flange |7 Boo-
1 1 1 1 1 1 1 3 Siressy o [N/mm’]
(a) EA#T (b) E# P1
B-16 1/10 ©7V RRFIS5M FERE - PREMEN, f. =199
e 120 T
R TTT
/ § -100F
NN F ]
B /\ r ]
//\ %\ _80F .
4 -6 ¢ ]
T T T T T ™ 3 ]
. —400.0 Yield stress : = -40p" 1
NE — F ]
E 2000 PN NN G . -20F 3
2 Y ¥ \’\«\{;‘\{w‘\"‘ P e, 1 E 1w - d
5 00 A H =
» ~ ] il direction
£ 2000 : 3 - poima
& - Upper flange 4 0 de b e, = pointzed
400.0 — Bottom flange |7 -600 o 600
i I 1 1 1 1 [ Stress o {N/mm’}
(a) EHi (b) & P1

B-17 1/5 €5V (H=2.5m) &£FERHOHA ERE - PREMEH, 8. = 2.26)

LES0RE, Q.0 40RBELXEL. 1/5F7
v (H=2.5m) & 1/10 EFAVOBET AL BIZ, EH
HEH@IZHEAQ,Q THERBMERE o, BRE UK
T4 58, 1/5 FF L (2.5m) 2, 1/10 EF AT
T OEIESAE V. Zhit, 1/10 BT ABREE 2K
CLTWD Z B LOMURMICHEBIEARE L T
LZZECRERALTWS. ok, EMERMOREME
~OFBIHERY 1|0 & & L bEHEICKRATY
5. EHEQ,QBWVT, 1/I0 =T 1/5 €T Vv
(H=2.5m) & W%, ZhLORRHESRE o, 28
LTW5a. ¥£7, 1/10 57 VOMEEERIXL/S5ET L
(H=0.6m) &t LT, ERMEFEOIZBVWTRZED
EERLTWDA, EREEFQ,O Tk 1/5ETFLE
K& EE->TWS. %72, 1/5 FF /4 (H=0.6m) b
1/5 7V (H=2.5m) & RI#EIC, IR L OEHTD
BRI LD =T b HYPIBIBER B FEAE L TV D.

5. R

AW T, HARABREBROBELAEME LT,
FREBED 1/10 OEEE2F T 5 400m B LU 600m
FHRAS & MR IR AR 2 AT L, #EME

FEE LUK REREREOmI LRI AT, £,
600m FHEBICXT U, B—2HR CHREMED 1/5 D
B Em A AT ARG L OBRFEITHI & T, #
EERL L Z i X 2B EER L OB ERE
PO RET L.

LITFI, AR TRLONEREREELDD.

1. PREMED 1/10 DEREZHET H 400m BLT
600m 3RS O BEHE2EE) & B IRE R 2 1R
THIENTE . HEEH o (D+L)ITBNT,
WE 7 VBRI TR I
D, TOHROKE, EMOMMAE LIKRIREBIC
E5. BT, 600m 7 AT EHEAE TH OB
BEZICREREZA»X L. £, 3EOER
ERMEESRRECE X BTN E
FHLMILE.

2. MAEMED 1/10 DEFHEET 5 400m T NVD
R EGEIT ,.=22 2V, 600m EF LT
i Bu=1.9 ZHERTELEEZHALMIT L.

3. PREMED 1/5 OFELEET DRER & DL
B EATRoTRR, R—H&2.5mE2HT51/5
EFMCHE LT 1/10 TF O KPR EGE
B ¥, WEEME [1] o(D+L) OHETHRK 18%IK
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25

Ultimate
s 2.0F

«Q

S

G

S

& Model cases

b=t QA 1/10 =FA, H=2.56m

g O©AO 1/5 TF&, H=0.6m

— 154 @AP 1/5 TFN, H=2.5m
Initial yield point D+PS+ a (D+L)
OO® girder B=a+l
AAA tower
OO@ cable Liveload 8

i, S N IS @
1.0

@ Center () Side&Center (@ Full

Live load condition

B-18 1/10 EF A& 1/5 TTFLOKRBRFTERSE 3. (FF

EHEM 5 a(D4L)

T4o, Linl, BEBHEBHEWIHDLHOD
BATH B,=1.9 OREMFENRH DL L, IHIC
OV, Him 0.6m AT D 1/5 ET A LRIE
DHBHEFMEGSEERE DD Z b0, FRBHOR
EXRESE LT b00, 1/10EF VOEHR
DFIEMERH D .

SEXH

1) B B3R, MEEZ  SRER TS OISRt & B
EREHTEE 2 SHETEA I, B LERSUE, Vol.38A,
1992.

2) RBAY, #ictst, wArs_, REH, MKk :PC
RABOBERRIC 1T SENR LOBEEIZ OV
T, BE T3R8, Vol 4TA, ppl269-1276, 2001.
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8.0
Model cases
F OAO 1/10 €54, H=2.5m
OAO 1/5 £FA, H=0.6m
6.0k @A$ 1/5 €7/, H=2.5m
s b
g
g 401
= Ultimate
S Initial yield point
OO® girder
AAA ower
2.0p OG® cable
Live load 8
D+PS+a (L) L. ®

0 . .
@ Center () Side&Center (@) Full

Live load condition

B-19 1/10 €74 E 1/5 EFAVOKRBRTERE o, (F

BHEMH; a(L)

3) ZEHEEY, BHER, BFER%, BEE = SEi2HE
—& L7z 600m $EHER & B ERXRBORGEE, 1K
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4) ZREEY, KFEW, TFLEHE, BEER-  #mxh
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