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An Optimum Calculation Method of Cable Force of CFST Arch Bridge in
Inclined Cable Hoisting Construction

XU Yue, ZHAN Bing-lai, LI Yang, SHEN Cheng-yue
(School of Highway, Chang’an University, Xi’an Shaanxi 710064, China)

Abstract: To study the stayed-buckle cable force of long-span concrete filled steel tube ( CFST) arch bridge
using inclined cable hoisting construction method, based on influence matrix method and linear programming,
the iterative initial value of cable force is determined. Then, considering the effect of tangential assembling
displacement, through forward interpolation iteration searching for the most appropriate cable force, the
procedure and method for determine stayed-buckle cable force for appropriate arch rib installation shape are
analyzed. The result shows that the proposed method could realize one-time hoisting of stayed-buckle cable
force of CFST arch bridge, it can meet the requirement of arch rib installation shape and provide a reference
for similar engineering.
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Fig.1 Effect of tangential displacement on current

mounting phase

BEE it TRt R 1A K, A B m — il T B Bk 2 i
R, FEERLELZFN W EZ W X T RAL0HE
THEBERUL, o T RIEA FROCITH S 25 2R 5 Se b T
SORMPT, w0 AV 1] B L RS AR, T I s
PRSI R L E R BT, X TFIEA
P ) DFHEAL AL 52 WA e T A R HE I T HERF, i
Wa R [ R A ) 2R ) 5 S PR — UKL R IR 22,
ity B — R
1.4 MRFHAMUEE

RREGLL L0 AT, B X 5 E AT AN XS B AR 41
bl RS L, TR TS B et I R — ko
PbE T H N, 0Tl LR IR E -

(1) B R

XFFRPLANHENE T BERE, AT PO A Tt B Y
B ARARZTIE S B AR 2 0, R LATH A Bt i
(A bRl S AT BROTHRE RS, WL & Je I RBR IR 5
A KRBT AL T A A AR BR AL, RIIA I L S
Je AR EK

Pk, LASEID & e 9% BR 40 5 i St 5 iy
m IR BN AR, SRS {E Y 0 I,
Ml i 5 e HARRYZIE ZoK . 1 ik 3 — sk
PO TR H Y, SEBED G e 5 B9 ZIE WA v 12 i i
i g, WO EE—B/NERE [p, q] 1ER
AT, BRORIESEI S A B, NI
ePERA R LT R R R AT S A IROCEE Y,
FE A LB BEANZR R I3 0 T4 s L8 1 52 -

: (2)

K, A DR, BRI 9728 f 0 1 A0 7% {8
TRWARERE s x Ot R, B AR S E ALY )
s D A, B A0 R BT S e B B
PR (ELLH LA 4

(2) SIAZLER R

BARFANER  RIMEN o, NG ABEN m,,
AR ] RIME b, 05 DR no IR TS
(BT 220 BAR ek B F

A = Dx™!

P -0 Y (-0t ()

iai+ 6 b,
opr,x = FE s N oy
M E At
B LIRS

pgmi $’];l = 152’“.’N5
pgni Sq;L = 1927'”’N5
mi = ni;i = 1’25'”,No (4)

RS P R I SRR, K H
b pR Kt /N AR T {EL

(3) BB AL IER A

HI T PR AL RS W B TE A, /0 R R
MEoRIGH R AT A B . BRI s E =
AHBRTCE LR, 13324 R SN #4051 SEBR
PABME, AR LR (E X AR R ) s R K S AT
PR

BCA Mt RSEPR A TF IR R B R T1, i
THR AL AL RS 32 Y B B R R I W ek, v L
XFF DR AL, P2 X AR R T
SHRGEM . RIS B LR S, I
fit% & <p I, KR8 S FUGE G Yo
8>q I, FRIW/N S FHUGENR. AERINERL
RS (E R ZE RS X TE] [p, ¢, WIFE E—2 5%
SR S KPR G0 EE AR GER
PANEEXVECZ ISR YL e o

WRRII I X AT B, B SATR NG
AR, MTRE—FIN DR, KK aER
J1, IHEEE N KO~ FEE, NRMES
5 NGB E BRI, SR e
IR ARATAL @ AR RR(EL I L FRAEEER , TRE & R EUR
ok C 28l AL AS IR AR PR R4 A 7 DL RS (R R R
Pk, HA S 3G e B BT A 10 i AR (3 7E
HEMARTEH [p, ¢] I, IAHIZHRIIKF
WS A AR, Al R A FR R T 00 AR AN 1A 2
7R o

2 LHMARSH

2.1 IiE#R

SRR FH v A B9 4 TR R L HEAT A
HHEPER 248 m, KRS 1/4, BEL A m=1.5
M)A B 2, MriE R 2 9816 m, it 3 JE 80 km/h,



SR GRA | N[HE IR
Wi IR R | T MRR

R, WA KRF2, WEARH, PR MRS

64 A woR 533 %
FRATRUAS A, ARHARIA B 1 2
- 4@» ___________________ G TR PG RS R G T, R
| [WEERER. BEREEE R | 12 A RBBR AT B, MY PR,
B T e S A —, EE I YL,
PRART R R | T P 2R T B T T, 3 3 A T G
| B ! S T2 FIE 25 AR X BRI, B 3 BT
| 2.2 SHNA
AR 07 2 by R, B B 7| P Ey
| BRI g, HPE RS | (1) B 52 W A
apmn > 0 ks, | B £ T J5 441 1 S 1 BR O 0, (B8 TR
T R R <y =3 mm B
| [ERh A e s T SR R ) | HELTE A T B A9 A FROTHEAY, 535 o 2 e
rrvealty  RSUREREIN R T R

B2 MRRAWEHE

Fig.2 Procedure for determine stayed-buckle cable force
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Fig. 3 Schematic diagram of asymmetric cable hoisting construction of real bridge
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Tab.1 Influence matrix of stayed-buckle cable force to

displacement of buckling point on left side
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Tab.2 Influence matrix of stayed-buckle cable force to
displacement of buckling point on right side
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Tab.3 Cable forces obtained by linear programming
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Tab.4 Displacements of each buckling point under iterative

initial value of stayed-buckle cable force (unit; mm)
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Tab.5 Comparison of cable forces of left side before and

after iteration
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after iteration
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Tab.7 Displacements buckling point under iterative initial

value of stayed-buckle cable force (unit: mm)
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