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Situations may arise in which the elastic stiffnesses of composite laminates are to be evaluated with a limited quantity of available
material. Besides, tensile testing may not be possible due to inadequate geometries of the available samples with respect to the
laboratory equipment, etc. In such cases, three-point bending (3PB) or four-point bending (4PB) tests may result as a simple and
effective alternative to tensile tests [1]. ASTM D7264 specifies how to evaluate the flexural properties of polymer matrix composite
materials by bending tests. In the literature, it has been proposed to evaluate also the shear stiffnesses of unidirectional (UD)
laminates by executing an adequate number of non-destructive 3PB tests at different span lengths [2].

We improve the above procedure and extend it to multidirectional (MD)
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L.75 g laminates, whose geometry and stacking sequence are known. By assuming
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20 40 60 30 100 Musam Lab, IMT [5]. We performed also 4PB tests on glass-polyester MD specimens, used in the

Support span, L, [mm] strengthening of road bridges [6], at several span lengths, for the same support length, at the

Laboratorio Ufficiale per le Esperienze sui Materiali da Costruzione, University of Pisa.

For each test, we calculate the compliance as the inverse of the slope of 10> ™MD GFRP laminated specimens

the regression line which best fits the experimental data obtained during 1.0 lf’
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where H s the thickness of the specimen. O to#S I =400 mm
The procedure turns out to be effective for both UD and MD Z Zg ! ¥
laminates, provided that the bending-extension coupling Is 0 . . . L ]
negligible for the stacking sequence considered. The determined 0 80 160 240 320 400
values are reported in the following table. Load span, L, [mm]
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