LIS &R
Engineering and Management Science 5445 3 W eMA 1.062022 4F
YEEAL B3] TS (ISSND: 2705-0637(P) / 2705-0645(0)

MUERUE i 2H SRR T skhi Az hlit

2
& G 4 SAA AT R A RG]
DOI:10.12238/ems.v413.5485

B E] BB X R AR A L8, A T ARE LA TR R, 2 RA LTRSS E EERR
FWHA AR RRTEA ARZEN LR RB IR ET M ARZ FRERERRERAA AR ES
2B RN Ha, 5 EMAAFELS AR A NKE, FRAANEHZENF L. ke
B0 R AR AL WA B K4 A B L R PHE R RE AR T LA TR AL
& MR LA R 056 TR i o R e B A AR A B RAR S AT T A T AR, A
B8 B A — 34 AR R A & LRS- AH AR A TAE A R 3 5 Midas A FRTZE MR R 8135 — B R R
B EA IR TR N KT B BN B ARG AR ) Fo R & AR R @ AL AR e T e AL
A5G At 3L

[RHER] EB R @AS44A; T s, KA E; -2

hESES: TU XEFRIEEE: A

Study on Cable Tension Control of single tower double cable-stayed composite bridge
Yang Gao
Shaanxi Construction Research Institute Co., LTD

[Abstract] The design form of cable—stayed bridges is widely used. In order to ensure the effect of the
construction of the bridge, it is required to comprehensively consider the influence of various factors in the
design stage. The internal force distribution of the cable—stayed bridge structural system is easily affected by the
cable force, which is related to the selection of bridge materials and the actual amount. The internal force of the
beam is easily affected by the span of the cable and the cable—stayed bridge, and it becomes the key to control
the force and alignment of the whole bridge. Therefore, the determination of the cable—stayed tension during
the construction of the cable—stayed bridge is particularly important. This paper focuses on several common
Based on the advantages and disadvantages of the calculation method of the construction cable force, a
preliminary discussion on the determination of the reasonable completion state of the cable—stayed bridge is
made. Based on the engineering background of the single—pylon and double—cable—plane composite
cable—stayed bridge of the main bridge of Xianyang Gaoke 1st Road, this paper establishes the Midas finite
element structure model, and uses the inverted—formal installation iterative method to determine the
construction cable force of the cable—stayed cables, and finally obtains an ideal completed bridge cable. The
force and the alignment of the completed bridge have guiding and reference significance for the construction
monitoring of single—pylon and double—cable—plane composite cable—stayed bridges.

[Key words] single tower and double cable plane cable—stayed bridge; Construction monitoring; Cable force

calculation; Upside—down and back

] B TTIEE VIR, 2 B A T fE v, B4 45 A il A SR B R
RHLME AR 2R TR RO Pk R T, /24 SE e s AR 0730, Hh it iR il Rk K )
it fe 2Rl 2 AT e s T P T — N0 BIE.

SPRHPIRA, BRI R AT B R A RO 2 A BRI 45 o AR 1 BIRNHERZE
FBFAE ST s AT R RS E AR, LA T R i T % AR 25 i T B4 K 1) 52 77 R A0 203 A2 P 7 TH ) 22

112 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering and Management Science

LS BILFS
F ALK 3 HeRA 1.002022 4
YEEAL B3] TS (ISSND: 2705-0637(P) / 2705-0645(0)

R H— Nt T REh 52 s 35 R ERAEE T8
Ja, MRS H S B RS AT A MR SLPRIZAT K . 5 BARIIBF 2
TREWTH ARG &, L BERONIE H NI T T2 5 THEART &, 1
HH R LA E 1 A R R R AR SR R e . BB U
FE R TR o, 42 51 b 705K 70 R A7 AE T3l b, Was &
SR TR A (9 H A A S S B S B, T R ESIRES 2 R
JRMEIRAS, J48 b 1 BE Bl TAH G 2 o £ 3B 20 Tl TR 2 h 7 22
BREIFE LI BELR ), JF 5 Kbt TR S &, S a i EE
FLRIEETT 5. SR i 75 A S TR RN it e £ mT REAE Y
RIS, thas TRENE Tk 1 — & B E

FE R T35 4 B R v, RS & HLA I T 8BRS

HETHSURHALA 2 70 SIS, JFR BEAS th P9 ) RIS 7 B A S,

IR X — BB ) 7 T e 845 H i LI R S e IS AT I 2
T L5 2R T 0 o R A B T3 i R 28 5 52 31 22 B IR 2R ) R
AL TR LA & AR AP R S, B T LR IR RN E
Fett, 2SR IER SRR B 2 R R R MR, [ R & —
SERIBENLYE S, 5 iR B i 2 RIS —E M
ZE A, HIAE BARGE TId f2 hn] g e T2 SRS 5 e
THEEEDHEFE MRS, SECRIE bR Z JPIRE S st
REWHZ AL — M ER M. BRI R TR TR
FRELR [R5 R T % 4 M AN SR B R i 82 4
5, AR BERIRATIR i T o E AT TR B 2R 5K 4 e Tk
BEIRE. ERE, EROEARE, BHF-ERER%.

L. 1513

i vdis A R, 45 G B R T ER 5 C 28
Y, 4560 Te e Jo R T BA B N ) RAS, Sk it
R AE AT 43 AR, A HEAS [R] it T T2 B2 ik 3 R4 1 7 ]
L 8

K5 FE IR L R I T FEh ZoR G2 & H R 2 TN &,
L N RVE RN A 2 — R R U R AR N R, DA it
RO St 7RV AR R 2 R VR AR R IR
ARSI ) SR, BERRHNEAIEEAT V5, 8 4z F %
PRBRVAT UM V87 SO R EAS R e R e R
BAH, MRG0T FOd R s T 545 B g HE 3], R H
dress5e R ZHIRIL S 01, mEHEAR R LI B R
PTFRREE LSS . RSN, FRIG T B4 A, & A
T B AE

R E T RS ER S PR A LR B s E R
FETHES AR, 256 T s RS LARIZAT rl fe = A (W2 .
AR Wi fE i, JU RSt 7y S5 0% 18 1E 8 5 2 1%
) EHES 7 AR, HEEE LR T E X — R A7
TENIRZE « F HICRERIG . PRbR G BT 8B 5 Tid R, R
¥ 7115 B R0, 5 BN 2 G MRARES RS, S8 EE
FEA 2R 5 ML HPIRES A A 18 BRI TR 73X
— [

1. 21E 357

KRS EHAT IS, S T S A RE S B A3 2, T
TE SR WM T 7 2 5 A BB A3 31, ) B4 v 55 4 52
FRZIGA BES A 1 R LR . R S 5. ot
T AR, A0SR T 5 B TS A K2Rk, I B
L 2SR P o i A i T RN, 6 A B T Wi AT R T
B, ORI AERA K 2 1 o SR B 2 3k AT R REATR (0 T 5,
A DL R T R AR R [ R A ) AL

25V iz H AR A T SR — 80t 77, £ -
Wit TS, BRAS W AR T Ty 2 N S5 W A,
] o} 5 L (e TSR AH 25 6, R B sk i R4S i T )
HEISEHE. R0 23 E 15 B R 6 S BRI AT 45
PR TR, BG4 i 1 K P g R 2 e w7 R A T TR 11
HARRE.

1. 3IEHEARE

15 SO RNE 10 R 2R 5 Al S, SRRz Sk Bofn ¢
ORI, BT AT 7 AR 0 S B AS A i, AT R e AT
RO B B R . FELIERIE R b 5 TR SepR
DAL B E — MR S, R ST — MR,
Y15 20 M FARAS 5 FAR KA AT A v 5 b, 0007 b ok SR
B RS EZ W IAR, iR IR AR e 5
BT, AT EAUE, kM RN, AL
W T A A RIS .

AR IRUT

(1) B YR BRI A DA V2R I BRIRTBK L 3 73 115
f1, 54t IS 1R 7

(2) 88 = RIHIBK L A TE=To+(T - T1) , S tH iR I H &
JIT3;

(3) 5 = R EIITKEL HITE=TGHT = T1) |, 55 H b I 1R

VAREE:

CAICIZ G IR 5T, 505 P SE BT JG 1 R 715 Wi IR ek
My EARIRAS I RO R I M ZTE — D RVEIE R A, (R 5UEE H
ZIGAFH MR ) A )1 AR TARE B R 2 i B E A XA R
THEMER.

1. AfEHF-1E 2R

- IER SR FI R, B B R IR i
SEA MR T R AR 45 SR e A BT B, BRI — I R
W2 R AR TR T REIE B 1) — S SR UL, 0 BT AN R T T
JF 2 TR BRI, 5 45 A AR AR 2 it T 2R, 38 24 1 AN R g T
TP, (E5 R TR .

2 T#Ep

R PH T X v Ak B v AR R, RS AR e R B
B, e ARk S ORI A — 8% . IR R, &

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 113



Engineering and Management Science

LAEES BIRFS
H4GeN3eRA 1.0€2022 4F
ERA W] TS (ISSN): 2705-0637(P) / 2705-0645(0)

FEIK BB X, KA K 1284, 331K, WIAINEE T, %
Fen ZEAr TR T 58 A2 S T 940K/, 38 8 FE50K, SR
FH 3 £+ % QR T TR 1 1, = 2808 % 98 30. 5m (2. 25m A AT
16+2. 5mARHLB) TG +2 Imb LB £ 18 +2. SnARHLB) 16 +2. 25mAAT

), T8 N T FE N 9m (6. SHLAEVR & 1E+2. SAATIE), £k 5%

B2 8 BH0. 75mbE B

AP AL T B2, ABTIE R A B R it 22, MR R R

2. 5%; Mrit4asK637. 4m, H A EHFK150m, 79834, 2m, MR
FH90+60mt 55 WU T 4H A SR o

23 3
."":|
I
Sime :m‘ll. |F lt‘1‘11~|-1|r.-|' T
i R i
i HERH i
Wil lll TRELL bl

K1 A TR NS M A B K
AW T B RSR FMidas Civi LT 20 HT . 2xMh B
U LE2.

K2 tfptREE

- EREREIERTREAOSR

4500 4118.64272'94

I

#El B2 B3 FRs

o

BS FB6 Azl Fz2 Az A EE 176

BI3 it T2 Ik R

R s T 7 58 St T T, dERRASE AL MR R (M it T AR,
KAt T Bk 49 AR | 7K & T — F I T~ F R 1K,
21X X NG B 4% — Tk i mb b B — M T A — PR 2
R o

KGR IERE RN BRI, T H A R TR T E
3, MK ARSI TR 148 Tk h i T, 55 2 Sl BV R 0 RN R
ERLEE I 4FE5.

4500

4000 ‘l
s gy
3000
2500
2000
1500
1000

500

0

Z5 5
lﬁﬁﬁxm&ﬁiﬁlfwmﬁih
El4 BtfrER Ty

4115

411

4105

410

409.5

403

O L0 o] Q0
SELEEELESEPES IR
FEFFL LS - q* &

= IR e EfRRiET R

K4 Rt ERL

PSSP PSR ESIRe 3 e Aer S RS b AL S A E] )54
MR AN BT R TR ZE AN K, Z A ARAE SR Y, 2 sk
M2 5 BRI B KA 25 < demo FIZ 5 V20 i S U2 THI 41
BRI 5K B R 1A R

&it

AERLP I T R oy TR BB A TROCR, EREEE
JE& TR T AP ) S M 22, 25 FEAN ALl TORAS IR R2M, 25 fr
IBRERE. IERE. IEE-IRREEAGE, £ R Mz e v 2
REBEAFTIEND R, BRI, LAk A, 1/
HHAE R AL L, RO i L ) 22 T WL R AT SR
B, R RO AR B S, SR TR AR KT T 2R
&, SRa e RONE BRI L7 %, WA R KRG L2 RS
it TR o DAJRH 0 DX e 2R TR R XU i 2L 15 R
MR TRE 5, S 28 TREMEDL, PR et T 15 04 o) i T3 7,
A BRTTER ATt T B B AT - IR ARIE 2, kTS

114 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Engineering and Management Science

LS BILFS
F ALK 3 HeRA 1.002022 4
YEEAL B3] TS (ISSND: 2705-0637(P) / 2705-0645(0)

B LM AR R TR B R 7, 45 RE IR A X P E I, B
W2 J5 SIS EEUA & 2L, T ARA R R 2 52, FZ 5 2
M UZR THZH A AR 0t T kb 28 = A0

(5% k]

(1A E 4, 2 AR A af i 638 & B3 T K44 [I1A4F
23 %,1989,(03):11-17.

lEara HEEDES REFRARULELMEER
IR AT LI].F K 2838 5 B % 41,1 992,001 ):1-12.

[3TRE AR 4 A 6. A A 08 R A B9 4R[00, & B A B 2
%,1990,(1):38—48.

AW e e KEERREMAGE T ITRANEL S
AR (D). [ 5F K % 1+ 136 X, 1996.

(518 W&, 8 /R TAEKLHAIRI.EH 2 HE
#,2021,(34):106—108.

(618t HR i 2 AR AP [C S N m 2 E &M TRFE R
S CE(H T #),1999:257-261.

(71H 2% . KB B A i T4t o wDIHE T b
A %,2005.

IR & % it H——EIHF £ 5 TR AR A& E R
[CV/. 2B R &M F R K 26X E(EH).,1992:582-586.

[91% . R otk X = . K B B R AT JUAT 4 b AT R
A2 SLALI]. % AR 98 Tk k% 2 4R,2004,36(1 1):1520—1523.

C101 Y vk WRF 3T 545 4 oy 2 A2 A B 45 M 3 T3k 1T 5 76
T4 B by BRI LI 3T S 4540 A 5 B 3 R A1,1993,(01):92-98.

EB B

B (1987—-), B ik, B B 2 AL A, AR A TA2),
INEHR R A 5 FHAF TAE

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 115



