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Abstract

Aiming at the problems of complex iteration and slow convergence of existing methods for solving
pre deflection, an improved method for calculating the pre deflection of the horizontal busbar sad-
dle of a spatial suspension bridge is proposed. In the preliminary research process, the author
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established a new spatial main cable linear equation. A seven element nonlinear equation system
was derived, and the Newton Raphson algorithm was used to provide the iterative format, solving
steps, and Jacobian matrix for the solution. Through a numerical example, it is proven that this cal-
culation method can meet the accuracy requirements of space suspension bridge construction, with
simpler calculations, more convenient iterations, and faster convergence, providing effective theo-
retical basis for the construction of space suspension bridges.

Keywords

Bridge Engineering, Space Self Anchored Suspension Bridge, Pre Deviation of Cable Saddle,
Newton Raphson Algorithm

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 5|8

A AMAERMZ R RGBT, 8 R Bkt 585 WA BUIR S AL 9 Bk
B[] [2] AR TFEH, BRI ESRLIEAZ 27 R ERA, RS GUIRE T R AT
Tif, &R AEARKIOA ), SBURREHELR, MEEMR 4. FN, FRRERIERES,
AP LB SRR Tt 0 AN AR AL, L0 R R R T R R B R A S R BB & 1
TR IR o RS R AT Tl A2 AR

SCHR3 K23 1) Al U R R T /K P BREG R B AR B 2 B TR R Y, A R ST /KF
BREE R BT R T 7% BT, ENANCAMREB O TN G4 1R 2 8 B i U R R B i
HITTi5 o STHR[4 10 BT 2 7K BEER 8 38 Y BB B T BOR A BIIRDS, (HESIAKZERZ . STHR(5)
e R TMAIME, HF HUOZATIGE A, RYE R TE SN S A D 2 1B 56 &, HES T
BAREEE . SCHR[61ESCHR[S1A0RERN b, 52 H RGN ) R B, SR I 5 T 484 R 55 A
ST 73 A H SR R TR B o SCHR[7 1R A — i 2R B T SOR AL UL S AE R B U i A 1 3248,
FHFIHBAE A58, HES W T ERAEDV) S AL EWRIEIER:, &5, T ESMREEIG LTS E,
T8 R R o STHR[S - 713402 Y s 2 B AL T A, JERE WA RIS ARBIE, (R E PN )
BB P, XORAE TR A LA RS AT SN . SCHR[S AR I AN S s 8] JE B T EEANAR SR N, 4
HH A R BTG R A - R IR ARSI, BB R AL LR RN 2 855 R R EERE s, AR
RNV BTN B GEALIE I RS I 11 JTAR VeI RR2 . SCHR[OTHRAE T i 48 Lk (B A5 e
AN ZR LT 5 55 50 [ R (R BRIV ) Z IR v 22 P 2 PP SLAR R T R AL, 0 HOR ATt R e T . DA R
RKEBIIHE TC AR ARREAT Y R BT i, (R RBONEIL, WSt ig .

N, ASCRREH T Aot A ) B E R KO B R T R s, SRS T R
WEMZ LIRS K S AR U SC R, T -CIoARZ I e, A0 o AR SR W 7 RE 4L mT LA
BRI ER R B R BT i, ZE TR, ISAUEEE, iR

2. FHMEMFIEHS
2.1. EXRBRE
FEES LR, EEMMRE: 1) FHREFMEENRER, HW2h, A%ELEH

DOI: 10.12677/0rf.2024.146535 333 18 %5 S 2


https://doi.org/10.12677/orf.2024.146535
http://creativecommons.org/licenses/by/4.0/

FEMS, X/ R

NI RGNS s 2) 324852 J7 60 5 MR B AR ORRE A s 3) 248 2K J7 1) b 1 8% [y 350 773 g 52 1)
[3]

RERWE 1, C ENESRKLE, C EEMP m-1 RDFKGEEL S m B, C HAM n-1 iR M
WEB R n B UL CRIFEREAIRR, x IFRRPINT, z FRREBES W, y HRABTM .

. ' Z I
m ‘ n

—~

X C

=Y

Figure 1. Schematic diagram of cable segment division
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Figure 2. Calculation diagram of spatial main cable
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Figure 3. Calculation model for inclined busbar saddle position
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Figure 4. Calculation model for Horizontal Busbar Cable Saddle Position
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Figure 5. Schematic diagram of calculation parameters for pre offset of main cable saddle
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Figure 6. Detailed diagram of key point position of saddle
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Figure 7. Newton Raphson method iteration flowchart
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Table 1. Calculation results of pre offset of horizontal busbar main cable saddle
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