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On Recycled Concrete Confined by GFRP Tube
Under Axial Compression
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Abstract: Based on tests of 9 recycled concrete specimens
confined by glass fiber reinforced plastics (GFRP) tube with
different recycled coarse aggregate replacement percentages
under axial compression, an investigation was made into the
failure properties under compression. axial force-longitudinal
displacement relationship, lateral strain development and
variation rule of lateral deformation ratio of the test
specimens. It is found that the stress-strain relationship of
GFRP confined recycled concrete can be divided into four
branches, i.e., the elastic ascending branch, the elastoplastic
ascending branch, the descending branch and strain-
strengthening branch. The strength and deformation ability of
confined recycled concrete are obviously improved than those

of unconfined recycled concrete. The slip between the inner

e H 3B . 2008 - 10— 15

recycled concrete and the GFRP tube is negligible, and the
lateral deformation ratio of specimens containing recycled

aggregates is lower than those without recycled aggregates.
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Tab.1 Sieve analysis of recycled coarse aggregates
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Tab.2 Basic properties of recycled coarse aggregates
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Tab.3 Parameters of each specimen
43k =, FAMERBUYE/%  D/mm d/mm L/mm fe/MPa
RCFF-0-1
RCFF-0 RCFF-0-2 0 200 4 400 49.94
RCFF-0-3
RCFF-50-1
RCFF-50 RCFF-50-2 50 200 4 400 42.73
RCFF-50-3
RCFF-100-1
RCFF-100 RCFF-100-2 100 200 4 400 39.15
RCFF-100-3
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Fig.2 Test setup of specimens(unit: mm)
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Fig.3 Typical failure
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Tab.4 List of main test results

G5 fe/MPa fee/MPa €0 €cu €horup Ehorup/ Ecu fee/ fe
RCFF-0-1 49.94 63.423 0.016 596 0.023 904 0.028 422 1.189 006 1.270
RCFF-0-2 49.94 65.667 0.018 240 0.026 535 0.021 168 0.797 739 1.315
RCFF-0-3 49.94 62.595 0.018 464 0.024 941 0.023 914 0.958 823 1.253
S (E 49.94 63.895 0.017 767 0.025 127 0.024 501 0.981 856 1.279
RCFF-50-1 42.73 58.298 0.014 166 0.022 754 0.020 118 0.884 152 1.364
RCFF-50-2 42.73 58.505 0.021 840 0.032 273 0.024 085 0.746 289 1.369
RCFF-50-3V 42.73 84.798 0.033 126 0.041 915 0.026 062 0.621 782 1.985
SEH(E 42.73 58.401 0.018 003 0.027 514 0.022 102 0.815 221 1.366
RCFF-100-1 39.15 50.150 0.020 604 0.028 984 0.022 914 0.790 574 1.281
RCFF-100-2 39.15 53.508 0.023 826 0.029 962 0.021 289 0.710 533 1.367
RCFF-100-3V 39.15 78.463 0.039 672 0.050 286 0.031 212 0.620 69 2.004
SEH(E 39.15 51.829 0.022 215 0.029 473 0.022 102 0.750 554 1.324
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Fig.5 Longitudinal force-displacement relationship of inner recycled concrete
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Fig.6 Comparison between confined recycled concrete

and unconfined recycled concrete

AR

%%"Wﬁﬁjbuﬁzﬁgﬁ ’ EE ?*lel#ﬁ':ﬁ:tﬂﬁﬁﬂ{@ ﬂlﬁl\%ﬁ

GFRP 456 Bam L m A TE .
100 ¢ 100 ¢
80| 80
< <
% 60 € 60
R 40} R 40
= - Sfp 2 - SRR
20 —+ IR LR 20 -+ I RE
ST ST
0 001 002 0 0.01 0.02
e e
a RCFF-50-3 b RCFF-100-3

T WENA—MEHNES T

Fig.7 Hoop stress—strain curve
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Fig.8 Longitudinal stress—strain relationship
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Fig.9 Coefficient of lateral to longitudinal deformation
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