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Abstract

This paper describes the calculation method of spatial main cable shape of self anchored suspen-
sion bridge and the development idea of spatial main cable MATLAB program. Combined with the
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analytical method calculation program compiled based on the segmented centenary theory, a com-
plete bridge model of a self anchored suspension bridge is established by using the finite element
method program. Combined with the form finding of the spatial main cable of a practical self anc-
hored suspension bridge, the form finding of the spatial main cable of the self anchored suspen-
sion bridge is solved by numerical calculation method and finite element calculation method, and
the accuracy meets the construction requirements. The unstressed length of the main cable is used
to establish an empty cable model, which is used for the simulation of the subsequent construction
process. It has an important guiding significance for the calculation of the blanking length of the
main cable and the suspender, the control of the main cable hanging, the pre-deflection of the ca-
ble clamp installation, and the tensioning scheme of the suspender in the subsequent construc-
tion.
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Figure 1. Diagram of main cable stress in section catenary theory
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Figure 2. Basic operation flow chart of space main cable form finding
MATLAB program
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Figure 3. Member displacement diagram
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Table 1. Main cable empty cable state alignment
%= 1 ERTYRSER

TGS TWRAARX BATISERIFZ AT R A S OB I AAAR/Y B AT R [ K B AR R/ ZB

1 0 200 3.3 -35
2 12.5 200 3.3 -35
3 25 200 3.3 —-35
4 375 200 3.3 —-35
5 50 200 3.3 —-35
6 62.5 200 3.3 —35
7 75 200 3.3 —35
8 87.5 200 3.3 =35
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Continued

9 100 200 33 -35
10 112.5 200 33 -35
11 125 200 3.3 —35
12 137.5 200 3.3 —35
13 150 200 33 -35
14 162.5 200 33 -35
15 175 200 33 -35
16 187.5 200 33 -35
17 200 200 3.3 =35
18 212.5 200 3.3 =35
19 225 200 3.3 =35
20 2375 200 33 -35
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Figure 4. Hanger deformation diagram
4. mITERE

HIP 4 R, e B TH A K b G2 AT BR T 0 B H S Y A R AR AR B, AR H

DOI: 10.12677/hjce.2023.121003 23 TARTHE


https://doi.org/10.12677/hjce.2023.121003

A

P

i) 5 22 97E 0.33 mm 2, A EG T 350 m A EERE, TT LAY ERE T LR R IR T S R ML
FELE B AR SO BT 1 R 28 2RI 1 MATLAB. B E 4IAL T35 7 i (v m e, R B30 B 7 i Sr A5 PR
TEAEI 4 TE R

5. 58

THLTUAT Ny B BRI AL,  H B 53270 122 A LKA ) B AT S8 MEAE A D B A AR
Weo ARSI X A (0] E LT BRI, SR BARSERRMr R AT A IRTTAE B, SR B v Bk
SEARITIHHEE, W T B SERZ N E R E S RN HIE RIS . AR I 2 JE e 4518
NiZ B BB RN EAPOE RIE B R At T 1 IR, IR R S5

&E ik
[11 #5H. ENHRBRIFEELILE TR ESESHT[D]: (L2830, SR ERACHE K%, 2010.
[21 &5, judsm s AR R MR IR R[] B A ERHY, 2016, 39(1): 101-102.

[31 Howk, WK, &2, BT, BEXERHRR RGN T[] AREE T RS (H AR AR), 2016,
39(S1): 9-12.

[4] kst B R R MR IR A S T 2w JE[D]: [t A0 18 30]. K% RERL TR, 2022.

DOI: 10.12677/hjce.2023.121003 24 T ARTHE


https://doi.org/10.12677/hjce.2023.121003

	基于MATLAB的自锚式悬索桥空间主缆找形计算分析
	摘  要
	关键词
	Form Finding Calculation and Analysis of Space Main Cable of Self Anchored Suspension Bridge Based on MATLAB
	Abstract
	Keywords
	1. 引言
	2. 自锚式悬索桥主缆线形计算方法
	3. 基于MATLAB空间主缆找形
	4. 工程案例
	5. 结语
	参考文献

