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A Review on the Tangent Modulus of Elasticity Associated With Partially
Yielded Section of Steel Member Under Axially Compressed

A3

See, Sang Kwang

Abstract

This study suggests the tangent modulus E; associated with partially yielded section of steel member under axially
compressed. The provisions for column strength does not provide a information about failure mode of structural system.
So, designers can not evaluate that a failure comes from member buckling or material yielding. The material of the axially
compressed column under inelastic behavior reaches yielding point before the axial force renders the column bent. If axial
members yields not by buckling effect but gradually yielding effect of material, the design code should accept related
tangent modulus Et which is based on gradual yielding effect of material. This study provides the new effective tangent
modulus E; derived in the case that residual stress is 30 percent and 50 percent of yielding stress respectively. The study
considers idealized I section of steel which ignores web and general I section of steel with web respectively and makes
conclude that tangent modulus E; with idealized I section of steel is rational.
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(Table 1> Comparison of CRC tangent modulus

i E/E 2 Z
P, o,=050, 0,= 030, g
0.50 1.00 1.00 0.00
0.55 0.9 1.00 0.01
0.60 0.96 1.00 0.04
0.65 091 1.00 0.09
0.70 0.84 1.00 0.16
0.75 0.75 0.89 0.14
0.80 0.64 076 0.12
0.85 051 0.61 0.10
0.90 0.35 043 0.08
0.95 019 023 0.04
1.00 0.00 0.00 0.00
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(Table 2) Comparison of tangent modulus from
yielding section

i E/E e
Y 0,=050, 0,=030, £
0.50 1.00 1.00 0.00
0.55 0.% 1.00 0.05
0.60 0.89 1.00 011
0.65 0.84 1.00 016
0.70 0.77 1.00 023
0.75 0.71 091 0.20
0.80 0.63 082 019
085 0.55 071 016
0.90 045 058 013
0.9 0.32 041 0.09
1.00 0.00 0.00 0.00
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(Table 3) Comparison of tangent modulus
(0,= 050, )

BB
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(without web)
0.50 1.00 1.00 0.00
0.55 0.9 0.95 +0.04
0.60 0.96 0.89 +0.07
0.65 091 0.84 +0.07
0.70 0.84 0.77 +0.07
0.75 0.75 071 +0.04
0.80 0.64 0.63 +0.01
0.85 051 0.55 -0.04
0.90 0.35 045 -0.10
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