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BUCKLING ANALYSIS OF A LARGE X-SUPPORTED STRUCTURE WITH
OUT-OF-PLANE BRACES BASED ON NEWTON'S ITERATION

Abstract:

KANG Yuan-shun'? , ZHANG Wei-wei'?? | LIU Meng-juan'? , ZENG Xiao-hui'-?

(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China;
2. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China;
3. School of Future Technology, University of Chinese Academy of Sciences, Beijing 100049, China)

Studies the stability of an X-brace system with out-of-plane support using theoretical analysis and

numerical calculation, and proposes a simple and efficient calculation method. An out-of-plane brace is connected

at the intersection of the two diagonals of the X-brace. The elastic buckling of an asymmetric cross bracing

system with out-of-plane struts is considered, i.e., continuous diagonals of different lengths, sections and loads.

Out-of-plane struts and X-brace planes can have different angles, and the intersection point of the X-brace is not

fixed in the middle of the span. The eigenvalue matrix of any linear elasticity in the middle of the double-span

compression member fixed at both ends is established, and the buckling load is calculated by an iterative

algorithm and the buckling of the new X-brace system is described in details. The calculation formula for the

rotational stiffness of a double-span tension (compression) member fixed at both ends is deduced at any position

Wk 30«
B -
TBIRAEH -
TE& T

2021-05-30; % H . 2022-02-23

X HARRL LS T H (11672306)

BIDEHE (1972—), J5, WIFGA, WF5U6L, M, 185, ABREEMBh N, B MR A SUSET ST (E-mail: zxh@imech.ac.cn).
Rt (1997—), 55, S, A, FZNF TR 9T (E-mail: kangyuanshun@imech.ac.cn);

KA (1996—), F5, AN, WA, ETNFE TS E0FS (E-mail: zhangweiwei@imech.ac.cn);

XIAEH (1998—), ¢, g N, Wb, FZNF TR AHTST (E-mail: liumengjuan@imech.ac.cn).


https://doi.org/10.6052/j.issn.1000-4750.2021.05.S053
https://doi.org/10.6052/j.issn.1000-4750.2021.05.S053
mailto:zxh@imech.ac.cn
mailto:kangyuanshun@imech.ac.cn
mailto:zhangweiwei@imech.ac.cn
mailto:liumengjuan@imech.ac.cn

1 2 287

in the span, and the influence of the rotational stiffness of different force forms on the buckling length coefficient

of the X-brace is discussed based on numerical calculation, which shows that the influence of the rotational

stiffness on the buckling load is negligible in actual structure. Then proportional load buckling analysis is carried

out to establish the relationship between the effective length factor of the compression member and the force ratio

of the compression member and the tension member. The numerical solution of the effective length factor of the

asymmetric cross bracing system at any position is obtained, and its effectiveness is verified using the results in

the literature. The theoretical value of buckling length coefficient is recommended to engineering practice.

Key words: structural engineering; buckling analysis; theoretical derivation; numeral calculations; X-brace

system with out-of-plane support; effective length coefficient; structural design
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Fig. 1 Cross system with out-of-plane support
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