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Abstract Learning structural mechanics is a hard process of investigating the theory and performing
related repetitive exercises. Notably, structural experiments can increase the interest among students in
structural mechanics and provide additional opportunities for them to study structural mechanics. But,
it is difficult to conduct structural experiments because of the required laboratory equipment, time, and
cost. Hence, in this study, a web application was developed for the simulation of structural experiments
for stress, strain, and elastic modulus. Subsequently, using this web application, a simulation of a
structural experiment was conducted, in which the experimental parameters were the material, length,
and cross-sectional area of the specimen and the axial force applied onto the sample. The results of
the simulation showed that the stress, strain, and elastic modulus and their relationships with the
parameters were very close to those of theory, respectively, except for the cases of very small
deformation in the sample. Therefore, if the parameters are adjusted so as not to result in very small
deformation in the sample, the web application of this study is expected to be used for the simulation
of the structural experiment for stress, strain, and elastic modulus conveniently without the need for

laboratory equipment, time, and cost.
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Table 1. Deformation, stress, strain and elastic modulus
for material A
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Fig. 2. Calculated stress (L=40mm)
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Table 2. Comparison of elastic modulus

Elastic Material of specimen
modulus A B c D E
Setting value | )4 1) [ 3150.00 | 4660.00 | 5129.00 | 6000.00
(MPa)
Experimental | )55 4c13716.30 | 4871.85 | 5464.27 | 6368.18
value (MPa)
Error (%) 1.38 2.10 4.55 4.70 6.14
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