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Abstract

The elastic theory of different modulus consider that: under the
action of tension or compression stress which have the same
absolute value, material will produce different absolute value tension
strain and compression strain, that is, the tension elastic modulus of
material are different from that of the compression elastic modulus.
The theory breakthrough the assumption that elastic modulus is only
related to the properties of material itself, it proposed that elastic
modulus are still depend on the displacement and stress state for
each point of structure, that is, elastic modulus are related to the
material, shape, boundary condition and external loadings of
structure, so, it is a nonlinear problem contributed by many factors.
Owing to the addition of theory, the mechanics properties and
intrinsic potentiality can be fully explored. With the rapid
development of hi-technology, the research on the material
discipline are continuously explored, the elastic theory of different
modulus is undoubtedly a breakthrough and contribution.

The elastic theory of different modulus was investigated by
many scholars of home and abroad, its basic concept, basic
assumption, the analytical solution for partly simple problem under
single stress state, and numerical computation method of finite
element are proposed successively. Up to now, the difficulty of
problem lies in the determination of tension-compression interface
of structural member under complex stress state, and the lack of
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analytical solution of different modulus theory for practical structure
when subject to complex stress state. Based on the research state, the
paper aim at solving the following problem:

(1) To the elastic structure with different modulus under
complex stress state, a important conclusion are obtained in the
determination of neutral axis, that is, the neutral axis of structure
have no relationship with shear stress, so, the formula of the position
for neutral axis can be deduced by using the normal stress as criteria,
which improved the method of many times cyclic approximation
result from the determination of neutral axis during the finite
element calculation.

(2) For the all kinds of structure of civil engineering, such as:
column, beam, retaining wall, dam, static frame, the formulation of
neutral axis, normal stress, shear stress and the displacement subject
to the combined loadings under the complex stress state are deduced.

(3) For the statically indeterminate structure, when introducing
different tension and compression modulus, the rigidity of every
member EI is not constant anymore, but is the function of internal
force, the calculation for internal force of structure is completely a
nonlinear problem (which different from that of static structure), so,
in this paper, the author deduces the formulation of internal force for
statically indeterminate structure with different modulus, and
develop the iterative program for nonlinear calculation of internal
force.

(4) Develop the finite element program based on the elastic
theory of different modulus, and make calculation to the structure

v
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with different modulus

(5) Choose the practical engineer of the above structure for
calculation, at the same time, calculate by respectively using three
methods of same modulus theory of classical mechanics, the
formulation of different modulus theory deduced in this paper, and
finite element method, and draft the analysis for the error of the
three methods.

(6) Make parameterization research, according to the various
ratio of tension modulus to compression modulus, the neutral axis,
internal force, stress, displacement for structure are calculated and
analyzed, the difference between the same modulus theory and the
different modulus theory are obtained. Finally, the author proposes
the reasonable suggestion for structure calculation and the guide for
the optimization for practical structures.

Key words different tension and compression modulus, complex stress state,
column, beam retaining wall, dam, statically determinate frame,
statically indeterminate structure, nonlinear, neutral axis, internal
force, stress displacement, analytical formulation, iterative

program, finite element, structure optimization
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