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Fig.1 The axial loading and the calculation model
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Fig.2 Stress in concrete— filled steel tube
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Tab.1 The composite elastic modulus MPa

0.04 0.08 0.12 0.16 0.20
C30 36 762 43 020 48 825 54 219 59 224
C40 39 166 45 335 51 060 56 384 61 333
C50 41 089 47 188 52 847 58 810 63 012
C60 42 531 48 577 54 187 59 406 64 268
C70 43 493 49 503 55 081 60 269 65 105
C80 44 454 50 429 55974 61 133 65 941

2 E* E* (k1)
Tab.2 The ratio of E* to E¢(k,)

0.04 0.08 0.12 0.16 0.20
C30 1.225 4 1.434 0 1.627 5 1.807 3 1.974 1
C40 1.305 5 15112 1.702 0 1.879 4 2.044 4
G50 1.369 6 1.572°9 1.761 5 1.960 3 2.100 4
C60 1.417 7 1.619 2 1.806 2 1.980 2 2.142 2
C70 1.449 7 1.650 1 1.836 0 2.008 9 2.170 1
C80 1.481 8 1.680 9 1.865 8 2.0377 2.198 0

3 E* E* (k1)
Tab.3 The ratio of E* to E<(k,)

0.04 0.08 0.12 0.16 0.20
C30 0.178 5 0.208 8 0.2370 0.263 1 0.287 5
C40 0.190 1 0.220 1 0.247 9 0.273 7 0.297 7
C50 0.199 5 0.229 1 0.256 5 0.285 5 0.3059
C60 0.206 5 0.235 8 0.263 0 0.288 3 03120
C70 02111 0.240 3 0.267 4 0.292 6 0.316 0
C80 0.215 8 0.244 8 0.271 7 0.296 8 0.320 1
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Tab.4 The distribution coefficient of concrete axial compression(unconfined) &.°
0.04 0.08 0.12 0.16 0.20
C30 0.784 5 0.645 4 0.548 2 0.476 5 04213
C40 0.797 7 0.663 5 0.568 0 0.496 5 04410
C50 0.807 2 0.676 7 0.582 6 0.511 4 04557
C60 0.813 7 0.686 0 0.592 9 0.522 0 0.466 3
C70 0.817 9 0.691 8 0.599 5 0.528 9 0473 1
C80 0.821 8 0.697 5 0.605 9 0.535 5 0.479 8
5 ( I
Tab.5 The distribution coefficient of concrete axial compression (confined )&’
0.04 0.08 0.12 0.16 0.20
C30 0.781 2 0.638 8 0.537 6 0.459 9 0.3930
C40 0.794 7 0.657 5 0.558 6 0.482 6 04197
C50 0.804 3 0.671 1 0.574 0 0.499 1 0437 8
C60 0.8110 0.680 6 0.584 8 0.510 6 0.450 2
C70 0.8152 0.686 7 0.591 7 0.518 0 0.458 0
C80 0.819 2 0.695 2 0.598 3 0.525 1 0.465 2
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Elastic Mechanics Analysis of Composite Elastic Modulus and Axial
Compressive Distribution for Concrete—Filled Steel Tubular Columns

Chen Mengcheng,Li Qi

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: In this paper formulae to evaluate the composite elastic modulus and the axial compressive distribution
of concrete filled steel tubular (CFST) columns were derived by combining elastic mechanics and working condi-
tions of concrete—filled steel tubular columns. It showed that the elastic modulus relates to not only the Poisson
ratio, section diameter and elastic modulus of the concrete, but also the Poisson ratio, wall thickness and modu-
lus of the steel tube. As an application example, effects of concrete strength grade and steel ratio on the compos-
ite elastic modulus of CFST and its axial compressive distribution were discussed through MATLAB. Results in-
dicated that, the concrete compression distribution coefficient decreased with the increase of the steel ratio but
increased with increasing concrete strength grade; part of axial compression in the core concrete was transferred
to the outer steel tube for the confined CFST compared to the unconfined CFST; the greater the steel ratio and
the concrete strength grade, the larger the composite elastic modulus of CFST. The present theoretical results of
the composite elastic modulus were in good agreement with those calculated by the unified theory.

Key words: concrete—filled steel tube; theory of elasticity; constitutive relationship; composite elastic modulus;

( )

axial compressive distribution coefficient
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