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4 Perfectly plastic material
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Dimensions . Scaling Factors
S C Compressive Young’s Velocit
Specimen Material Length quare. ross Strength Modulus p Ay M (Kg) | H(m)
(cm) Secu;)n (MPa) (MPa) ¥ a h (mm/min)
(em®)
Full-Scal
ull-Scale Concrete 80 20x20 35 5407 - - - 6.26 200 2
Model
Trial Model 1 Concrete 40 10x10 0.50 8 0.49 25
. 2.24 . 2.
Trial Model 2 Concrete 20 5%5 36.30 398 0.25 64 0.246 638 3.12 07
Trial Model 3 | Plaster-Stone 70 17.5x17.5 0.875 2.9 2.42 69.3
Trial Model 4 | Plaster-Stone 60 15%15 2.37 80.45 0.75 4.6 2.07 2.27 43.6 0.26
Trial Model 5 | Plaster-Stone 40 10x10 0.5 15.47 1.38 12.9
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Dimensions . Scaling Factors
S C Compressiv | Young’s Velocit
Specimen Material Length quare‘ ross e Strength Modulus o ~y M (Kg) | H(m)
(cm) Secu;)n (MPa) (MPa) ﬂ o h (mm/min)
(cm?)
Full-Scal
ull-Scale Concrete 80 20x20 35 5407 - - - 7 250 25
Model
Trial Model 1 Concrete 40 10x10 0.50 8 0.49 31.25
36.30 3982.24 7.1 2.6
Trial Model 2 Concrete 20 5%5 0.25 64 0.246 391
Trial Model 3 | Plaster-Stone 70 17.5x17.5 0.875 2.9 2.42 86.6
Trial Model 4 | Plaster-Stone 60 15%15 2.37 80.45 0.75 4.6 2.07 2.5 54.5 0.32
Trial Model 5 Plaster-Stone 40 10x10 0.5 15.47 1.38 16.1
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Full-Scale Concrete 80 20x20 35 5407 - - - 8.28 300 3.5
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Trial Model 1 Concrete 40 10x10 0.50 8 0.49 37.5
36.30 3982.24 8.43 3.63
Trial Model 2 Concrete 20 5%5 0.25 64 0.246 4.69
Trial Model 3 Plaster-Stone 70 17.5x17.5 0.875 29 2.42 103.9
Trial Model 4 | Plaster-Stone 60 15x15 2.37 80.45 0.75 4.6 2.07 3 65.4 0.46
Trial Model 5 | Plaster-Stone 40 10x10 0.5 15.47 1.38 19.4
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Abstract

Dimensional analysis methods have shortcomings in predicting the behavior of full-scale samples
using small-scale results due to non-linearity of behavior, loading, or changes in material type,
the inability to simultaneously predict two parameters with the same unit, and a limited number
of independent degrees of freedom are independent. Recently, a new theory called Finite
Similitude has been proposed to solve these problems, and in this article, using this theory to
analyze the prediction of the dynamic behavior of concrete beams using the results of concrete
beams on a smaller scale and beams with similar behavior to concrete (plaster-stone) under
dynamic impact loading has been discussed. The predicted results such as force, displacement,
energy, and time show that the dimensional analysis of the results with different materials is not
accurate enough and in some cases, the difference in the results is more than 50%. However, with
the finite similitude method, the behavior of full-scale concrete beams can be predicted by using
small-scale plaster-stone samples with less cost, reduced construction time, and high accuracy, so
that the error percentage in dynamic analysis in all samples is almost less than 10% was achieved.

Keywords: Finite Similitude, Concrete Beams, Dynamic loading, Experimental and Theoretical
method.
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