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Experimental Study on Pultruded Fiber-Reinforced Plastic Built-up Beams
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Abstract

This paper presents the results of the experimental
study on pultruded fiber-reinforced plastic built-up
double channel sections beams with simply supports

under flexure. The objectives of this study are to
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determine structural behaviors and modes of failure
for the beams and to compare the results with LFRD
steel design equations. The PFRP double channel
beams used in this study were made of E-glass fiber
and polyester resin and manufactured by a
pultrusion process. Three different geometries of the
beams were 2C76x22x6, 2C102x29x6 and
2C152x43%10 mm. The total of 96 specimens were
tested. The span-to-depth ratios of the specimens
(L/d) were in the range of 6.6 to 52.6. The tested
beams had the connectors 3, 5 and 9 connectors,
respectively Based on the test results, it was found
that the behaviors of beams were linear elastic up to
80 - 95% of the failure load and then changing to
nonlinear. The failure modes could be classified into
2 types; i.e. material failure and overall lateral
buckling. The modes of failures depended on the L/d
ratios and the number of connectors. The trends of
the critical buckling moment were directly varied with
the number of connectors and inversely varied with
the span length. In addition, the Euler-Bernoulli
deflection equation could be used to predict the
deflections of beams with sufficient accuracy. By
comparing the critical buckling moment between test
results and the LFRD steel design equation, it was
found that they were significantly different due to the
imperfect composite action of the tested beams
section and the different material properties of the
steel and PFRP. Therefore, the steel design LRFD
equation should be multiplied by a strength reduction
factor of 0.4 to take care of the differences.

Keywords: pultruded fiber-reinforced plastic, built-up

beams, double channel sections, flexure
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AN 3 NeazduaalatInagay

Specimens (dxbxt) L L/d /y_y J Cw S Number
(mm) (m) (10°mm?) | (mm’) | (10° mm")
2C76-0.5-S 76x22x6 0.5 6.6 0.94 8208 26.6 3 2
2C76-0.7-S 76%22x6 0.7 9.2 0.94 8208 26.6 3 2
2C76-1.0-S 76%22x6 1.0 13.2 0.94 8208 26.6 3 2
2C76-1.5-S 76%22x6 1.5 19.7 0.94 8208 26.6 3 2
2C76-2.0-S 76%22x6 2.0 26.3 0.94 8208 26.6 3,5 4
2C76-2.5-S 76x22x6 25 32.9 0.94 8208 26.6 3,5 4
2C76-3.0-S 76x22x6 3.0 39.5 0.94 8208 26.6 3,59 6
2C76-3.5-S 76%22x6 3.5 46.1 0.94 8208 26.6 3,59 6
2C76-4.0-S 76%22x6 4.0 52.6 0.94 8208 26.6 3,59 6
2C102-0.7-S 102x29%6 0.7 6.9 2.23 11088 116.1 3 2
2C102-1.0-S 102x29%6 1.0 9.8 2.23 11088 116.1 3 2
2C102-1.5-S 102x29%6 1.5 14.7 2.23 11088 116.1 3 2
2C102-2.0-S 102x29%6 2.0 19.6 2.23 11088 116.1 3,5 4
2C102-2.5-S 102x29%6 25 245 2.23 11088 116.1 3,5 4
2C102-3.0-S 102x29%6 3.0 29.4 2.23 11088 116.1 3,59 6
2C102-3.5-S 102x29%6 3.5 34.3 2.23 11088 116.1 3,59 6
2C102-4.0-S 102x29%6 4.0 39.2 2.23 11088 116.1 3,59 6
2C152-1.0-S 152x43x10 1.0 6.6 12.14 76000 1379.0 3 2
2C152-1.5-S 152x43x10 1.5 9.9 12.14 76000 1379.0 3 2
2C152-2.0-S 152x43x10 2.0 13.1 12.14 76000 1379.0 3,5 4
2C152-2.5-S 152x43x10 25 16.5 12.14 76000 1379.0 3,5 4
2C152-3.0-S 152x43x10 3.0 19.7 12.14 76000 1379.0 3,59 6
2C152-3.5-S 152x43x10 3.5 23.0 12.14 76000 1379.0 3,59 6
2C152-4.0-S 152x43x10 4.0 26.3 12.14 76000 1379.0 3,59 6
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(7) fragwnazeUndyaiTouda 9 90
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