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Fig.1 Self-anchored cable-stayed suspension bridge
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Fig. 2 Analysis diagram of mean cable
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Fig. 3 Loading diagram of main span cable
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Fig.4 Relation between L mxs A, pand cfor concrete girder cooperation system

MR Q345 IS BRI, H 2R R il 1)
FERE 1] = 200 X 10° kPa, [a] £ J& 3 44 [# 4
i N B AR ARG ) Ty R AE SO AL A

2 RTHRER LR

WERESHGA R GT B wn + w, B A &
HAFAE R APRHA 2% H B VE R S B AR
B 15 B FR 5 42 A9 1 BR Lj,maxvjfl:){% wy = Ay, R
NS

4c o]
Sp[acl:l — 1+ 4;12 ) Ve L mmax

d—4kloe] _ [a]
Sk)\[ﬁczj — 7 Lj,max ‘YbLj,max

W PR EEAR FBR Ly TESHISEN, Bl ¢ ]
R F A M R O, TR T AT H ETE ROk
Y3k — 25 43 #r.

FHARHRL R R W I A7 50 22, b e 0
FEH 1670 MPa, 258 v.=78.5 kN/m’. Wi R &}
PR LA RZB N 2.5, WAEVFRN 7[00 ] =668 X
10° kPa; Il £ 45 % 4 ZBCRH 3. 0, WA VF 0 )
[ o ]=556.7X10° kPa.

M ERRH C50 R EE L H R A KV
Hla1=17.5X10° kPa. i T 3 24 17 52 J& , &
N BC B AN AR D A IR BE L R R O 25 KN/
m’ , 7 S B R [ A 3 K R B AR AN R G 1] T
FRM AR A, A LG X R IR EE L
HHERYEELRMAYEAE 1n=25X1.25=31.25
kN/m’, — &L R BB p=0. 4~0. 5%, K5
B A=0. 1~0. 2M 1 U K R B =1 15. &l 4
2y A PR AR BB L B AL e B 1728 AR T

+

an

-
11
101
g
o
=, 09
H i.','il,',hl,'hl'li'ii'f
~" gk l!ﬁl!!"l!"l!"n'l!’.'!!"
0.7 0.5

(b) 2=0.2

AL X FR AL L IR B RO 9, = 78.5 X

1.25 = 98.125 kN/m®. & 5 45 W PR 54 R
Limax FE AL pe F1 ¢ B8 1 1 T



390 X #E ¥ T

48 %

il

(b) A=0.2

K5 WEMEERR L § Aipnck R

Fig. 5 Relation between Lj . » As pand cfor steel girder cooperation system

MK 4 " LLE B AE— gL T, C50 1R % +
PMER 2 BB BRI 42 EBR L 1735 1 000 mj
M 5 ATLLE H Q345 X R UME M4 & A i BR 125 42
FFR L AT 35 3 500 m. T HA 1R 4598 .

(D PMER R AW RS2 TR L. B K 25 L
AP IE R S AR M AR RS ¢ 1Y)
R VCERREERRKE LB/ A X L. B3
M, 388 /)

) PMER R A RS TR L Bl 55 25 LG
g PR3 I HE K B A MR AR AL I HBEE ¢
3 R, AL B R LB K e A L Y
AURTN: N

O UMER R BR 2518 B L B ¢ 2240
Wk Ak,

3 BB w. - w, 5 W0 BRES 12

T TE PR BIF 5 280 1 S 2 e, TG 2w, Y
SR L2 T RS2SR A F LT A BR S AR

(a) {RBELER

Je M BRI A B BR 3K 7R S R b F N ST T AT
I wn + w, XRRERBR M. 2w, + w, =
aAy Yy » o Fon ALK TIME RS S R S E
ZAHEM . B0 i

46[‘%1]
8uloa]— 7(1 —|—4;LZ)CYCLj
(1—4klon] Loy

Sloe] - 7L (0t onk (12

EAR A EAT B 22, 2000 SR IR B 4 AN
B PR R SR A AV IV T S T A A
[l 1 6 25 AR BRESAZ S o FI ¢ A9 OC R T .

L e BR E AR B 2 AL o 6 R T R
. SEBRBC T 15 B 22 ) BT H R 2K, 1 4K
w, e E /Y L, D TR Rk B B OR B W]
AR HULL T 15 bt « A A0 — 000 2 e, o R FH AT R
B VR EE /DN B AT T R, OB S R AR R BE
By F58 457 AR FH A TR A B4 A A 5 09 R T R A A
TET AR s AT 9/ o 2 UL o

(b) ] F 3
He6 WHERERREL EacxZ(p=0.45, A=0.2)

Fig. 6 Relation between Lj, aand cfor cooperation system (g = 0.45, A = 0. 2)



553 %K

T B#HAAN-B R IR AN ETRENRREE 391

4 &

ARSCBA RS B2 I A A T Al URH B
R UMVER F O £ B8 10 i or 200 T B BR B A2
WEIE TR ESAE 5 E4E R85 L AL W B L ol R
B EELEH] o ZIE 3w, G 30w, 5552 W A
R K AR ICEOR R A — R oL B8R
A C50 R BE 4 b kL, OB R B5 A2 B R a) A
1000 m; EZER I Q345 A4 kL, HAR IR 542 I
FRATIA 3 500 m. J3 &b, AT DISR HURL R #5 it 3 K A
WA SN (R /LY I EE A DS )
R L, R BRI 5 5 1L L 2 i AT B T
191 48 DR 2 % 4 A T AR AR 0 R

%% SCk -

[1] GIMSING N J. Cable Supported Bridges [M].
Chichester: John Wiley, 1997

(2] A, AU FOMREREGER DT A,
2002(3) :46-53

(B] XA, AFFWRRERE GEHR O] »#,
2002(4) :38-48

(4] XA, #a-ExhEREAFD] A7 x84
A FRF R, 2000, 2(3):1-6

(5] Mok, M@, #a-ZRHEREIARIERER
EAGF T RLT] + EA ¥R, 1999, 12(3):
43-48,116

(6] &xE % BKkEAFRZwHME] BHHHAE,

1996, 16(3) :30-33

(7] % =.3#a. FHAEHENEIART S E
[Cl// PEABZFLMPEREMTREL LA
EMRERTS. BT FELABFLMEMEH
TA %4, 2000: 691-697

[8] CLEMENTE P, NICOLOSI G, RAITHEL A.
Preliminary design of very long-span suspension
bridges [J]. Engineering Structures, 2000, 22(12):
1699-1706

(o] B xtse, Kk ¥, 2AFHEX B EXAERFUARE
EARD] AXBEIAFZHR . 2B8#M¥5 TEMK,
2005(6) :858-861

[10] Bpmest. #EMMREEZLAARI]L Kb,
1996(1) :54-56

(11 % 2.4 % #HERREEFRLI] xBH K,
2005(6) :39-42

[12] 2E%. R E5EMELFARIM]. L. LER
FHOR SR R A, 1983

(B #FZL HREHETFOALE — BRHIML &
o AR MR, 2001

[(14] Z2#K, REH. AHABZHAEER] AT
# AR5 B, 2005(5) :50-52

[15] B #. a# A& FMHU] #FHF R, 20020
19-22

(16]% #.%£ W.5 Z#.%5 HHEABRHOAE
I #RAR R, 2003(1):5-9

Study of limit span of self-anchored cable-stayed suspension cooperation
system bridge based on strength

ZHANG Zhe*, WANG Hui-li, QIU Wen-liang, LI Fei-ran

( Bridge Engineering Research Institute, Dalian University of Technology, Dalian 116024, China )

Abstract: The limit span of self-anchored cable-stayed suspension bridge is deduced. The relations
among the geometrical parameters, the loads and the material characteristics are also analyzed. Based
on the material strength and the commonly used materials, the limit spans of self-anchored
cable-stayed suspension bridges with concrete girder or steel girder under vertical static load are
discussed in detail. The corresponding upper limit spans and the influence of the factors on the span
are given. The results indicate that increasing rise-span ratio, height-span ratio, cable-stayed segment

length or reducing the second dead load can increase the cooperation system span.

Key words: cable-stayed suspension; self-anchored; limit span



