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Buckling Analysis of Pultruded Members under Axial Compression
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ABSTRACT : In the present paper, an extended composite beam theory that has no restriction on the lay-up and can account
for Poisson effect which is significant for composite materials is proposed. Buckling equations for composite thin-walled
members which are subjected to axial compression are derived based on the composite beam theory. In order to check the
validity of the derived buckling equations. the results of experiments on the flexural-torsional buckling of vinylester/E-glass

and polyester/E-—glass pultruded T-section members and

the flexural buckling of vinylester/E-glass pultruded H-section

members are used as numerical examples. The comparison of the analytical results to the experimental and FE analysis
results reveals that the proposed buckling equations predict the buckling loads of pultruded members conservatively by

about 7%.
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317] gl Uz & 1%, & 152x15279.5mme ¥
FAAXTFE 2 HE FAld] dzt 4827= & d7A
ALEER] ottt 3 Barbero$t Tomblin(1993)2 sht
of TAz|ge} oo thaiA 27) E= 379 ABAE A%
st A7 tisiA Ad8g Fastn 2t FAEstee Al
=4
o 77

_[\l

O

10}01 o} TFolM e TR ge} dol7t FUg AHA
o 7 2te] J}%‘ah—p: AHESIA] @l EC] Higke
*F&'B}“E} éﬂﬂ&i = 7l A™A(H1, H2, H3,
Joll digh ZhkS: of liH AR
HM H2 A4 dae] FHXE 102x102x6.4 mmo]
3, H3% H4 A4 whe] 5L 152x15246.4 mm
It HE A4 25 ZWAe 79 BFez #4990
olon] EX:= matrixE S FTakskd 7Y EECR 74
slof ok, Hi1z H2 AdAe] 8745 wixE ek Tds
27} (Co/Ry/Cy/Ry/Co/Re/Co) 01T BT} [Co/Re/Co/
MJs o|9, H3¢t H4 23A9] 7$- ZaA7} (Cy/Re/Co/Rs
/Cy/R:/C) ol BEI} [Co/Ry/Cs/M Jsoleh. 7 29| &
AT FAE & 40 sl e, H?’Si AR89 F
Az ee} FA Aol & 59 7559 9

O -

O

4. HY HaA 2450 BHgE S

- 2= B B G il
121 | apa) | (GPa) | @GP | P2 | (m)
G CSM 11.83 | 11.83 | 4.17 | 0.419 | 0.635
C, | CSM | 1283 | 12.83 | 452 | 0.421 | 0.762
R, | roving | 29.79 | 6.61 | 2.56 | 0.293 | 1.270
R. | roving | 28.03 | 629 | 243 | 0.294 | 1.270
R. | rtoving | 27.90 | 6.27 | 242 | 0.294 | 1.270
R | roving | 3454 | 7.61 | 2.95 | 0.289 | 1.270
R | roving | 31.25 | 6.89 | 2.67 | 0.292 | 1.270
M| matrix | 3.38 | 3.38 | 1.37 | 1.240 | 1.143

E 5. HY d3Aof chaxlsel 2o

A8 bexdxt (mm) L {(mm)
H1 102x102%6.4 4,480
H2 102x102x6.4 2,980
H3 152x152x6.4 6.030
H4 152x152x6.4 3.580
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A @7 Wil H, H. H7b00] =, gt ZWA| 9
g0l FAH tieiA iAo wix|=o] UA Bhs
olle Bela AR EWAY S WA BAE wiA7t
vES FHOE AR AE o|F7] Wi AW
219 off-diagonal 84
A9 At F2o| i3t vE
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o o3 2ol P

T

|

= mln
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<
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E 6. ch=XXIE HY dFA2] 3 X255 vld

RER Pmp Ppmz Prey ﬂ Prea

&N | 6N | 6N | P | P

H1 12.1 12.6 12.5 1.04 1.03

H2 27.2 28.4 28.1 1.04 1.03

H3 23.1 24.3 23.3 1.05 1.01

H4 64.2 69.1 65.6 1.08 1.02

g 1.05 1.02
HE A38Ae ol&d Hasla 4 (67)2 ARk A
ARt Barbero9t Tomblin(1993)2 J}% Ag oA Hol
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Bk ookt mebd AZese Al gripd
s wAsA ¥ R el AAEHA e A l'i‘xﬂﬁol
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PN, fo BNNE VIS wi BRE i

¢

A, (AH)fber(A“)”h“.
S, ==(B1) by B2 HY AEde 243
Sz = (éll u‘h"u' ~
. 1@-2@uﬂ%+hxmﬁu
SN“WEJAG?) h2b %
o D, =(4,,) —L+2(D,) b, +(4,) —=
B, = 2( 10) bf+2(B“;)u,hm vy ( H)f 2 < 11)f f ( 11)ur 12
- , ’ ~ b
D, ={(4,))22+(D.,), }b D, = (An)fgw( ) B
- hy - 2
T b= (i),
N b:l N N N
Dzz - (All)fé+ (Dll)mhu' DJJ = 8(Dh6)fbf + 4(D66)“,hul
. b; . h , (Zu)fbﬂJf (le)uﬁuvn
— I _v R = = =
D, <Djl)f 12 + (Djl)u, 3 P 2bf(Au)f+hm(An)“,
D= 4(Dyg) bt 4 Dye) by v (D,
, y= “’+—,f+2(~ ]
- P 2 6 Ay,
Dyz = (BH)U, T_thw ~ !
h 2 (B)
Dym - (E]])“,hw(%hi: - Zp ;" - h’u,' + Zp) ,} B 12 ;111 w
R b:i
D, =By} 5 AN, fo SWAZ elujae] wi BRE oJujdt
) A h, (M4YX} © 2006. 8. 14 / AlAK 2006. 9. 6 /
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