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Abstract

Truss structures are common buildings such as
bridges and steel frames and also parts of Statics or
Structural Mechanics course. The static analysis of truss
structure is mainly to obtain the member deformation,
member force and member stress of the truss structure,
and even the practical safety assessment. In this paper,
the MATLAB programming language will be used in
conjunction with ANSYS finite element analysis
software to develop an automatic analysis program,
which can perform static analysis on any planar or
three-dimensional truss structure. Firstly, the concept
and method of static analysis are introduced with a
planar truss structure, and the procedures for applying
FEA software to the static analysis of truss structures
are explained. Next, the development of the automated
analysis program will be introduced as well as the
operation steps and usage for the Graphical User
Interface (GUI). The user only needs to set the number
of members, the cross-sectional geometric parameters of
each member, material properties, connection status of
members, loading conditions, etc. through the GUI, and
the program module will automatically generate
parameterized execution codes. The program will call to
start ANSYS software for background analysis. After
the analysis is completed, all the analysis result data can
be displayed on the GUI, including the displacement of
the truss member nodes, the reaction force of the
support boundary, the force and stress of the truss
member. The program can do the automatic calculation
of static failure and buckling failure safety factors for all
truss members, and can automatically judge the
structural safety. This work takes a planar 2D truss and a
three-dimensional 3D truss as case studies respectively,
which can be successfully analyzed and verified. This
program module can quickly perform static analysis and
safety assessment on any 2D or 3D truss structure, and
it can be used as a teaching aid for Statics or Structural
Mechanics as well as for practical applications.
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