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THEORETICAL SOLUTION FOR FLEXURAL-TORSIONAL BUCKLING
LOAD OF FIXED-END CIRCULAR ARCHES WITH
BIAXIALLY-SYMMETRIC CROSS-SECTIONS

“YANG Yong-hua*? , CHEN Yi-yi?
(1. Architecture Engineering College, Shanghai Normal University, Shanghai 200234, China;

2. Department of Building Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on the total potential energy of elastic curved beams by considering the geometrical
nonlinearity, the theoretic solution for the flexural-torsional buckling load of fixed-end circular arches subjected to
uniform compression and bending is deduced with the Retz method, taking the effects of warping rigidity into
account. Under the uniform radial load, flexural-torsional buckling load of fixed-end circular arches decreases as
the subtended angle increases, which is different from simply supported arches. Besides, the critical load of
fixed-end circular arches has the non-trival solution at the subtended angle of 180< Either positive or negative
bending moments, could lead the flexural-torsional buckling load of fixed-end circular arches to increase as the
subtended angle increases. Numerical examples are presented and compared with other researcher’s results. The
equations obtained are verified.
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Fig.1 Uniform compression
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Fig.2 Arch subjected to positive bending moments
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Fig.3 Arch subjected to negative bending moments
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Fig.4 Schematic cross section
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Fig.5 Flexural-torsional buckling of fixed-end arches

subjected to uniform compression
M5 HAE ARSI PI Y LB B 25 1
PO . SCHR[OTAA) 4 SR AR 7% R R it DI i F) S
FEBL AN T 90° I, SEARACASCHI S AU, 25

ORI, ARSI . UOBEA B0
(OO, R it IS RS i B oo o [ S AR
[ 3 A f BAE STt iy 3Bt S o A7 PR K
RN, IO 4 180° 1), JE M40 A4
F, Ner ! P I HEIT —H 4

P 6 25 Hh T T A ] S 03 Do A P S AT S5 Y IE
PR R A S AR T FR) S o e 2 I O £
Az A 2, A AR R VE R B,
LRI S =3000mm . ] 6 HhdiALBR b4k [
A, PNARKR IR i st i B8ORS 50 52 75 i SR
L AT Moo FIELAE, S

2
T T
M, ,o=—— |l El | — GJ |El 21
cr0 8/2\/[ W(S/Zj + J X ( )

8
— R T] SN
6  — k7]
N S
4 b - EEEN
g 2
=
<0
m
N
-4
-6

0 20 40 60 80 100 120 140 160 180
HEO Mo

K6 1% 52 75 ] S Bk 1K) 25 L 4y 20
Fig.6 Flexural-torsional buckling of fixed-end arches
subjected to uniform bending
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