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Elastic Global Buckling Calculation and Geometric Parameter
Analysis of Corrugated Steel Webs with Variable Section

JI Wei', MA Jianhong
(College of Civil Engineering, Lanzhou Jiaotong University , Lanzhou 730070, China)

Abstract: In order to study the shear performance of variable cross—section corrugated steel webs, firstly, based
on the theory of orthotropic plate and the theory of small deflection of thin plate, the calculation formula of elastic
overall shear buckling strength of corrugated steel webs is deduced by Galerkin method. Secondly, the calculation val—
ue of the derived formula is compared with those of ANSYS finite element and code formula. Moreover, the derived
value of the formula is also compared with the experimental value in the literature. Finally, the influence of different
types of corrugations, web thickness and girder height on the elastic shear buckling behavior of variable cross—section
corrugated steel web is studied by using the finite element method. The results show that the calculated value of the

derived formula is in good agreement with that of the finite element method and test value. Because the contribution of
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D, to the global shear buckling strength of the corrugated steel web is ignored in the specifications formula, the calcu-
lation of the value of the specifications is more conservative. With the increase of the corrugated size, the shear buck—
ling strength generally increases first and then decreases, where the shear performance of the 1600 corrugated steel
web reaches the maximum. With the increase of the web thickness, the shear buckling strength increases gradually.
The shear buckling strength of the variable section corrugated steel web is greater than that of the constant section cor—
rugated steel web. With the increase of the angle B between the girder bottom and the horizontal direction, the shear
buckling strength of the variable section corrugated steel web increases. The conclusion can provide a reference for the
shear design of the same type of bridge.

Key words: variable cross—section;corrugated steel webj;elastic global buckling; Galerkin method ;small deflec—

tion theory ; orthotropic plate
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Fig.1 Internal force and deformation of plate micro element
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Fig.2 Structure of corrugated steel web
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Fig.3 Calculation diagram of elastic buckling

strength of corrugated steel web
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Tab.2 Dimension of trapezoidal corrugated

a /mm ¢/mm d/mm 0/(°) t/mm
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iz H] ANSYS #5057 A 1200 mm, K JEANF] Y
— T ANIE AR A BRI R T3 AT, kAR
SCHASE A 545 BR T2 S R T 434 SR 4 5%
Fe. ANSYS 15 FRICHRY f1 31 S 45 (- Fm 2k Jr =X an &l
4R, LRI SNESh A BRI AD i BC
KA R, R AR Al 5830k DY i ] 52
M. 1 FEAAE RNy =R IE B PEAE SRR [14-15]H
AR IR IE.

D <«O—

e

b

A
— BT
~O— Zpiz s A pE

B4 ANSYS AL # R 29 R A n H
Fig.4 Boundary constraint and loading
diagram of ANSYS model

T F IR AR AR S B A B U] et b 5652 )3

BRI (19) iR,
_ D hw' _ D, _ D"
Go=74p 0T o 8T T
0.25 0.75
oo =368 (EL) h}tE’x) (19)

KB HPTCNIEMR L RFE ARG R AL, il
S R DU AT S E 1.0, 240U L E T 1.9, =
P&+ 1)I6m,8 = dit,m = qls 1, = /(12(1 — u?)).

B (18) h BZBUEFE € 751 53 I HL 66
8x8.10x10 Fl 12x12 THEAF 2 (%5 T2 4 8 A 1% 44 e
MR, RS SCEE R S5 FROTAS AR TR 4
PEAT T XFE, W S B,

2200 Ty
- —.——
2 000
1800 -
3
%1600- . )
1400 e 3
1200
1000 %
;( Ny
| Pa.N N 4
800 1 1 1 T 7T\ PN
1620 1980 2340 2700 3060 3420
T IR AR K /mm
—a— A PRICIHHA o K (18) 6x6 MritTaa(E

A-30(18) 8x8 Wit ¥ X(18)10x10 B i431H
< K (18)12x12 BritEfs SO

BS5 tFERTE

Fig.5 Comparison of calculation results

M S aTRIE R AR s A BT D)
58 AR SO VAE S ANSYS A BRI {E ) A8k e 34



5114

SRS AR BRI A A A B A 33 S LT 2 8 137

— 30, MU T AR A ) o B — e B, B T N AR
B 1 ABE I, P TRAN E Al ) e 5o 8 T RARATG , P
FHE AR PO MR AR B, SO A4
A SPICANIERR Y G R s A R, S
I ANIE AR A BE oo WA SCH By 2, T4
WESXO)H .66 K F, INREBE R, L0
K F, W 2505 I M IE e th 7% R men 19
BUEA O, H m.n FHUE X e X (18) TR 4L,
P, men UL /N al e R4 52 mm =X (18) i 1155045
FREIE. (18 6x6 By T4 2N, A3 it
WS ANSYS ARG B M Kik2E R
33.05% , fx /MR ZE R 30.90%; 2457 (18 ) HL 8x8 [ i
9B, R KIRZE N 4.89%, H/NMREN
0.07%; 24 . (18)HL 10x10 By F1 12x12 By 4741 =X
fF, ASCOEE S A RICE N R RIR 2N 63.55%,
T/INRZEN 54.76%. HTF mon BEBUER /N .G
& N F, REse AR A ek S e, Ktk
SARTT ) i ph 5 AT A 25 R 1 5 X (18) Y B 8L
RO, 28 BRR, Y ¢ AR T8
B &k 8x8 I, A SCHAR iR A IEOY B A i
At iR B HEORG F 5 TOXEFR03E, B T Z8% T D, XF
P B AR SRR BT et s B2 A BTk, BORE
FITH A AR SE, BVE TS IR S5 FRocEs SR
RIRZEN 45.48% , /MR 22 39.87%. [H I, F
ARSIV TR B E AR 1 R AR BT 1 i B B
¥ Cy IR AN O 8 x 8.
23 EBRitESRETE ko

W B Hr T, (18 HL 8x8 B A4 =it
BT IE AR BT U s, AL R S A TR s
WG R Ak —25 B uEAS SO i B ERf P, LASC
FARI2 1) PR 2H & A st AR BT ) et %) 5 T2 AR A
RG2S R TR 5 B U (18) Y 8x8 By
1A S g IR 70T b P2 g 2 i I
TEIE M SRS U 803k 3 s, AR
PRI NIE BN 609.6 mm, KI°H 304.8 mm.
A S 5 SOk 21 RIS 25 R AT X B, gk 4
FiR.

=3 XHERIKERE LS

Tab.3 Geometric parameters of test girders in literature

VR a;/mm ¢/mm d/mm 0/(°) t/mm
V241209A 19.8 11.9 14.2 50 0.622 3
V241209C 19.8 11.9 14.2 50 0.6350
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Tab.4 Comparison between calculation and test

I 7% RIE/MPa AL IEE/MPa xR
V241209A 186.4 178.6 4.18%
V241209C 204.8 195.2 4.69%
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Tab.5 Corrugated type and thickness
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of corrugated steel web
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Tab.6 Variation form of girder height
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Tab.7 Buckling modes and characteristic values

of different corrugated models
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Tab.8 Buckling modes and characteristic

values of different web thicknesses
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