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Local Buckling Analysis of Web of Continuous
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Abstract: The stability of steel web in negative moment area of the continuous composite beam
was studied. The mechanical behaviors of steel web in negative moment area under the load of
bending, axial pressure and shear were analyzed, and a simplified model for calculating the local
stability of web of composite beam under different loads was proposed, and formulas were also
formed for calculating critical buckling stress under the load of non-uniform compression, shear
and complicated stress loads of bending and shear. The elastic buckling factors under the load of
non-uniform compression and shear were separately calculated. The elastic buckling factor under
the complicated stress load of bending and shear was calculated according to interaction equation
of eccentric compression and shear. Based on results of the buckling analysis, the limiting height
to thickness ratio was also determined for webs without stiffening ribs in the elastic stage based
on the critical buckling load. The results show that the method is more reasonable for
determining height to thickness ratio of steel web of beam, and the calculating process is simple,
the result is on safe side.

Key words: continuous steel-concrete composite beam; bearing capacity of stability; buckling

model; local buckling; height to thickness ratio

Y5 H H#5 :2009-06-14
BEWE:ERARFFELTH (50778177 ; WIF 4 78 t # 4F 2 4 T H (07]]1009)
TEF BN R 971, 5 g Ml A 2082 i oE 4R S0, T 2418+ L E-mail : 1zhjiang@mail. csu. edu. cn,



28 EHAFE TRFR

2009

0 51 T

45 TR TR 0 A B R A AR LR TR
FOE TR S5 i Y Se A 1, O TR R A5 3
R B AR AR AR 2255 . R AT RE SR 58 JR 2
ThT o AE 25 iy A 2o 9 e T A s AR TR A
1) A 2 2 B MR AGE M LA . A Bl AR 1A Al BE ST AN fiE
PRAE HEF- T P 7 R 2 T e AR - T A B S o it B
G X R AR N A R R AR e R AR E - TR AR
FyER KRR

X TR BE - 4L B AR A AT RE KR A
TYERTT Rk AR . E H AT L T A4
P RLTE 20 A B 10 JRy A i T 2 A AN SR Y %
71k BROE SR 35 LA R A Y B T LE . A A
B R T AR 1 in s il R By L SR AR AR G R A
BORE— 7 T 5 4R TR SE PR LA AF A o e B
Al 745 R R EAE JT . 53 — T WAL TVF 21 DL
T T AL TR B S . 2 A R
Ll R AE AR A 32 01 R B A B DX L 2 Al
B TE 7 i - i SRS R BT 22 57 5 B L SO A 4
G IS A TR R AT S0 M F S S AR b B

T G- TR R S R AR K A R R R AR
SRR N S A G O A DX A R g
REEAT T 31t 21 A S R A R 1 1 ] Al 3 B A
T MR 0 2 M AR RS [ A ) s P RE 3 0
M A% th A AR RE 9 Wt 5 1L 7 o 4R 2H A SR AE i 2
1 i B B % AR A T 1) Jon S0 A £ i JE L FR AL

1 EHIZERETHIEH

H1 T i 2 2H B AR R A R S ) ar 204 I DL

T T S AR A BB A R DX BT e () S e R 3 A

A0 T 2 54 I B AL T3 AR 5+ 2 3% B0 3L

FLHs i FLA RO T BUM A AR SR B AR AR L R T
AT R FR AR R ) B R A

VR FAAE A T A A i 28000 A P 00 4 1k o0 A, O

N =N, (15 (D

‘/\/hiNI
Nb

AN, 2GR ERE ST Ny N o
T g 3 A 2800 B AN A E I ) i ORI g MR /N s
v A AR b R R R ) s R B 5 b O R AR
JEE s A S B JRE T g I A B B R AR AR

A= (2

P L 2% R v SRS B SE e ot L L B
S HAL RS PR w0 (s =) BT IHT 3 232 0 A2 AR T 2 2 %%
P15 R AT 4 D0 Uk 22 5 T HR S 2 T AR A2 A 24
{30 A% 30 5 2% A 9 = 1 81 A0 R K DU A T A R 2%
T 1) J o A3 7% o B 16 5X0h

w(y.2) = [+ L0604

h'() 2 h'()
_(12+5xl\+xhX1+3X1) Y \3
6+X1 (}lo) +
6+2p + oy /24 2¢) , v\ N .ommz
" %Jjgkmml (3)

Ky vy AAMEI LR R LG C, AR AR
324 BN LA B B R MR AR s m N IE 53X F P RG LA
HE AR S PE 29 AR B s = O Y IR AR R 2 D
A B [ 3 A R

25 M AR AR i i R T L AR PN 0 g AR
e U. M

3 L [0
U, = Et, J J [ui,_yy —+ ZVMW_}Wuw.z: + ui:: +

241 — v J o),

Lo
2(1— u)ufv,ﬁ]dydz = %LJH Euﬁvw -+

20l gyl + e 21—, Jdyde  (4)
Arb:D REAR S R, D=Eq, /[12(1 =) ],
E A i s o Sy B ARUSEFE v D B A 1A
PALE 5 ety vt HIEARALRE . XF vz B B S5

H T IR 9 S 2830 ) e Bl A2 B 29 o LA A
TAERHE P R NZRE U MRIB KN

_1(r, Ao Jw 2
Up—-ZJ[GKay Fﬂ)—+g<ay):%>]dr (5)
SV VAN E 3 1= SUR TSI EA L )i
AT N, T vV oy
L _~
V= ?NI)JJ(l—Ah%)(E) dydz (6)

BREE T RN AR U MANIINV ZF,m U=
U0+UF7)H“%‘
D (* ("o P
I=U-V=U+U~V=2[ ["[a. +
0J 0
20 gy U, e+ e + 21 — W) Jdydz +

1(r, do 2 Ja 274 —
FraGel e L,
1 Yy wye

H Fre /N RE BB AL L 8 25 %E SN SRR L S bR
FAE 9 — 2L AL B8 fol I Al 114 6 4 RE IR /ML L B

SII=0oU.+oUp—38V €))

B 6 BT A T 5 2% 0 S 2 A% R B (3D Je



%3

R AR ey R R o A 29

BEGET RO AAL SR
3 = dU, + dU, — 8V =
7C4hoA1

Dlesior 6+ )’ >,C.m'sC, +
ﬁ;yhg 3,50, +
420@‘27;%;”11 S C,m*sC, ]+
2/1()[(/;4!% 1>7¢,8C, +

Tt D0 aC, =0 (9

10 080k, (6 + )

Ay =41 1164285y, + 1951 + (1 140+272y, +
179 (76 4+ 17y + 3D i

AZ236(24+6X\+X?)+4(54+9X1+2xf)){b+
(36+8X‘+Xf)xﬁ

A3:72(51+13X‘+X%)+3<312+70X‘+5X§)X’3+
(72415 + ¥ xi

A4:(6+Xb)zx,

As;=6+y )%y,

As =14 464(2—2) +24(95—442) , +2(76—
330yt +[24(95—=510) +272(2— Dy +
2017—=80)yi Iy +L(15—862) + (34—
180y +22—y Iyt
o1 T oC, ML R vl ATR 3]

AR LTI B

kyC, =0 (10)

A K T AL pR

BARRRC 2 02X () HRERRHE
BB AT 7 A i i A2 RS Ak TFRRE P AR AS S A

UM, WERERC & &4 Hl R C Al
08 2 F BOHE R AT 5 04 0, B

;=0 (1D
AT AT A58t AR et ) 0 5 i 28 i ok A 38 )
G R i O DR /NG W

ko= A [2A+ (56+ )AA] (12)
6TC

A=A, F+5A,+AD
DR R A 1 i S5 ot 20 N B O

N, =4 =D (13)
hi
Il 5 I il N T7 A
T E
= = = (EHyEi>
O =k, 20— )(ho) =1, (14)

e £y AR 8 R 58 5 o 9 A 2 20 52 T I I
i) e i R )

i 2 (1) AT 75 B 8 59 22 AL A R 6
FA LA 75 5 LL R 0F

h, k'E
oSN 12—, (o
2 HAEKETHIEHH
i A 2 B 0T 2k e 2 et ot ) R A — > S 2 i

BHIX

HHBJ @*ﬁi&?ﬁ%kﬂﬁa/\krl j(a:ﬁﬁh(>a@
*fiE’JEPE 71 N,z Wk
dw Jw
W‘?U”*Tidd

1 dw Jw

ZHZT, a—a—z dydz (16)
Ao, T B Y

BIAEE T RNASRE U M i th W 2 Fn, Bp

l 0 -
O=U-W=U. +Ur—W = 9” [, +

2Jodo

20l e + e + 21 — ), Jdyde +
)2 Jdr—

1 (r, o
?J[Cb( y y=h,

60(613i 60(6 £ 5,02 " L ZZC (/'m —n’
As=Che =D By Ty 724 5,) (6450
A C, O 4 32 I M 32 407 48030 05 #% 19 die K MR A5
HIEFLAE PR
HEHE S 179 1Y J v T LAAS 2 6 A 20 5 J it B
i i R A kA

Ly o
RIESAC

(17)

kszgoi VP]PZ (18)
Ay
TC I’L Al 2 ZhoAg l(A[ +A§>
P= 5 0400 +1oﬂ h0+ 4201 T 27 hy
167’( }LoAl ZAZ S}LOA; Z(A1+A5)
P.= 5 0407° +107c2h0 4201 T 27 ho
BN S ca AT LA ZRIR N
_ koE 1,
T« =501 =) )<h(> (19)
AT ] LAAS 31 R A A 40 5 s ) i T HE R AE R

ho k' E
SN TZO 0 7, (20)

3 FHHHMAMBAELREATHE
EB FE
2 5 1 S L4 A AR o ) S L A
PRI 25 5 37 3 BRAR G 32 TR A ARAL A L 22 [

P 2% 25 R 0 B ) o) AR e Y S e
ZH 5 IS AT A R T AR O« O s R



30 EHAFE TRFR

2009

T IR R o ) SRR MR AR AR 5 BT N ¥ A1 a0 A L B4
N 3 7 — IR A DX A% TN T 2K O ] AR R E E
FHEARRE 1 iR,

: d |
N,

e — —— — — — —

.»2
—— ——Q

N VY| —— N,

y

B1 EEERESNARTTHIEZ
Fig. 1 Buckling Model of Rectangular Web Under
Complicated Stress State
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