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Numerical Simulation of Shear Buckling Behavior
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Abstract: The study investigates the elastic shear buckling performance of corrugated steel webs with variable
thickness, taking the 1000-type variable thickness corrugated steel webs as the main research object. A numerical
analysis model under pure shear stress state is established using ANSY'S finite element software for shear buck-
ling analysis, and the influence of height-to-thickness ratio, length-to-thickness ratio, corrugation angle, and type
on its elastic shear buckling performance is investigated. The results indicate that when the height and length of
the web are fixed, the shear buckling load of the variable thickness corrugated steel webs increases by nearly 4%
compared to the equal thickness corrugated steel webs; the shear buckling load of the variable thickness corrugat-
ed steel webs decreases with the increase of height-to-thickness ratio and length-to-thickness ratio, and the de-

creased amplitude of the shear buckling load increases when the height-to-thickness ratio is greater than 263 or
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the length-to-thickness ratio is greater than 636; the shear buckling load of the variable thickness corrugated steel
webs increases with the increase of the fold angle; compared with equal thickness corrugated steel webs, differ-
ent types of variable thickness corrugated steel webs all have improved shear buckling loads, among which the
1000 type variable thickness corrugated steel webs has the largest increase in shear buckling load. When the de-
sign value of the height-to-thickness ratio of the webs is less than 263, or the design value of the length-to-thick-
ness ratio is less than 636, the elastic shear buckling performance of the variable thickness corrugated steel webs
is better than that of the constant thickness corrugated steel webs.

Key words: bridge engineering; variable thickness corrugated steel webs; finite element analysis; elastic shear
buckling behavior; buckling stability

Citation format: ZHENG S M, LIU C S. Numerical simulation of shear buckling behavior of corrugated steel

webs with variable thickness[J]. Journal of East China Jiaotong University, 2025, 42(6): 74-81.

BOE AN AR — P2 5T v ok 08 R A1)
W5 AL o SEPR T AR, IR AN I Al T, 7 1R
#E+ (prestressed concrete , PC ) 2H 548 WA Al I E
BAREAR IR T R TR BE B A, S 2 AR T A 2
M EEA 5L, JFA AR T IR EE 20 AR &) T 24
FHERI T, 32 T B RO 5 M, BB AW AR LT
AR EZ SRR 2R AZ 8 7, HUSY 1 AR e
I ARLEA 5T A3 AR, O TR AN R Al ) 5 1) i G
FREEA SRR

TE W B AW I Al 19 5 U] ith BF 9 25 5, Easley
SRR SNHBOY AN A ) P T it R R R AT T IR A
G3HT AR EE TR I B A it e A R, YL AR
PRV T8 AN AR ()5 1 ith R 1, 45 AN &
ERHE 2t 1Y A B il 1T 7 & . Moon S5 95
TR A A5 R, 45 10 T PR AN Ak 5y DI it
g BE I THE A 2 FA AR TSR AL 42k, X
TV AW R 1 O B ek B2 T3 A AT T B
e

WY BNE AR (1) 4574 2 806 87 U1 i it P g e
PEPEVER . Ak, BN B RS T IE
BN AR A T U] 200 55 U e A 7o B9S2 o Lee
SN Ry KT A B T 52 e R BT U0 o
Leblouba 25" IA Ay i Al A4S 20 LU RE I 35 52 i T 57 5
J& . Padmanaban 55" & B T4 U F1AY HIE B9 1
e G, 0GR A B, LT BT il R AT 4R 2
25%. Zevallos %A N ML IE ) B BAA B 1Y
Jti M7 3% . Hassanein %"\ 3 KIEARIE R, 227
HSZ 18 A BIR 5 1) i 28 R0 AR T 2K 52 A R BIR 5 17 )

PIMER o B RRAECA Y HE R AR e A R
SRESA PR - RE ST o A bR HESE T R #E
B T - TR B - 25 5 R AT FROT AR R A T S
JENE AT, X A HE A g V5 L A e i LA
TSRS BIEE T TR

£ L nids , WO AN R B R S M S5 F) B )
JE I PERERY B 2N R . H AT T OB S A )=
JEORT G T 1 58 R S M O T, 308 A R A
JE ZE AN [R)JEE R Jim Xof LG i T R E AR T, R A SR
Bz B A b I 3 R 2h e A i, HAE R s s
FHR B o ANSCHR AR TR 0 B A (IS ¥
PR T7 1) AR AR, R T 25 R S T A i
i, FTEANIE IR A B0 T Heag SO 5 i
MBI UL P RE . SR ANSYS SRy T A8 5
BIE AR A FROCIES, 73 IR ST 1A R B Y
B A B v SR L AR LE T A A S AR 1
Xt B et iy 8 ) R MR o

1 TEERMREREIE
W BN ARG 35 75 AN 1 TS o g i

B ERRERAEREE

Fig.1 Construction diagram of corrugated steel webs
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Fig. 2 Diagram of variable thickness corrugated steel webs
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Tab.2 Finite element model analysis results
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