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ELASTHC-PLASTIC BUCKLING ANALYSIS OF AN H-SHAPED STEEL
COLUMN WRAPPED BY CARBON FIBRE UNDER AXIAL COMPRESSIVE
LOAD AND BENDING MOMENT
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Abstract: The Jezek method can be used for the elastic-plastic buckling analysis under axial compressive load
and bending moment. This paper analyzes the ultimate buckling load of an H-shaped column with flange
externally wrapped by carbon fibre using the JeZzek method, and the analytical expressions about the neutral axis
are derived. Through a comparison with the FEM results, the analytical method is proved to be valid. It is also
observed that larger bending moment results in larger plastic zone and larger reinforcing effect of carbon fibre. It
is demonstrated that the carbon fibre on the surface of steel member may significantly increase the ultimate
carrying capacity.
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Fig.1 The pin-ended column under the axial

compressive load and bending moment
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Fig.2 The strain and stress of the central section with

yielding occurring only in top flange
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Fig.4 The strain and stress of the central section with yielding
occurring in both top and bottom flanges
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Fig.5 The strain and stress of the central section when the
plastic region yielded in tension, compression flange and web
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Table 1 The influence of bending moment
M /(kN'm) 10 50 66.5 89.9 92 1109 116 120
WBR A #k P, /KN 823 434 329.2 197.4 188.5 102.9 79.4 68.4
e S B vimm 559 91.0 100.5 167.5 170.9 172.3 251 780.8
ML RS hsmm 196 190 188.1 137.8 135.1 134.2 91.2 29.6

ZRMRTRN. J) 6/MPa —13 116 149.5 235.4 240.4 2772 438 1467
Zhr X IR o/mm 0.12 1.5 12.0 395 77.7
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Fig.6 The curves of relationship between
M and P by two methods
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Table 2 The ultimate load P,

M /(KN'm) 10 50 75 100 116
I T £T 4 iy 760.7 3813 2196 95.9 12.99
R iR AT 4 S 823 434 27057 15429 794

HE /(%) 817 139 23.2 60.8 511
T3 BUERSE L /mm

Table 3 The thickness 4, of the elastic core

M /(KN'm) 10 50 75 100 116

G RR AT 4k i 196 190 183.9 143.5 98.57

R AT 4 5 196 190 170.38 127.76 91.2

FEA/(%) 0 0 7.35 10.9 7.47
x4 HMGEPEREY /mm

Table 4 The deflection v of member at the midpoint

M /(KN'm) 10 50 75 100 116
ST £T i iy 5748 9337 111.9 161.1 2345
GRS AT 4 55.9 91.0 120.2 180.9 251

A/ (%) -2.81 2.5 7.41 12.3 7.03
x5 FHXERSE /mm
Table 5 The yield thickness ¢ of tension region
M/(KN"m) 95 100 105 116 118.42
LB £T- 4 i 1.99 6.0 9.72 4727 64.86
AR ET 4 f5 3.66 7.0 9.72 39.5 58.04
AR /(%) 83.9 16.6 0 -16.4 -10.5
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