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Axial compressive experiments of recycled concrete cylinders confined by BFRP tube

WANG Haitao', CHEN Lei' , XU Guowen’” , XIONG Hao’’, MAO Yahui'
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;
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3. Research Center of Shanghai Carbon Fiber Composite Application Technology in
Civil Engineering, Shanghai 200122, China)

Abstract; In order to investigate the improvement effect of the basalt fiber reinforced polymer ( BFRP) on the mechanical behavior of
recycled concrete, the BFRP tube confined recycled concrete cylinders were tested under axial compression and the effect of the number
of BFRP layers on the compressive behavior of cylinders was analyzed. Test results show that the failure mode of BFRP tube confined
recycled concrete cylinders is characterized by the rupture of the BFRP followed by the compressive failure of cylinders. The
confinement of BFRP tube can significantly increase the ultimate capacity and deformation ability of recycled concrete cylinders, and
the axial compressive stress-strain curves exhibit an obvious hardening stage. With an increase in the BFRP layer, the axial
compressive strength of confined recycled concrete increases by 78% -281% , and the ultimate axial compressive strain increases by
6.16-18. 10 times, compared those of the unconfined recycled concrete. Both the axial compressive strength and ultimate axial
compressive strain of the BFRP tube confined recycled concrete are much greater than those of the corresponded unconfined normal
concrete. Finally, the applicability of the typical axial compressive strength and ultimate axial compressive strain models of fiber
reinforced polymer (FRP) confined concrete cylinders in the BFRP confined recycled concrete was evaluated based on test data, and it
is observed that the evaluated typical models cannot provide an accurate prediction in the axial compressive strength and ultimate axial
compressive strain of specimens.
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Table 1 Design parameters and main test results of specimens

RS WA/ %  BFRPJZ¥L  fl,/MPa fic/MPa Eeo Ean KA
NAC-1 0 0 24.5 0.0029 C
NAC2 0 0 32.7 0.003 1 c
NAC-3 0 0 28.9 0.0036 c

RAC-BO-1 100 0 19.3 0.0021 C

RAC-B0-2 100 0 17.5 0.0017 C

RAC-B0-3 100 0 19.1 0.0019 c

RAC-B1-1 100 1 33.3 0.0128 R+C

RAC-B1-2 100 1 33.1 0.0107 R+C

RAC-B1-3 100 1 33.0 0.0130 R+C

RAC-B3-1 100 3 59.3 0.0217 R+C

RAC-B3-2 100 3 53.9 0.0189 R+C

RAC-B3-3 100 3 36.4 0.0142 R+C

RAC-B5-1 100 5 73.8 0.0344 R+C

RAC-B5-2 100 5 67.5 0.0316 R+C

RAC-B5-3 100 5 71.4 0.0314 R+C

VE R PELR T NAC AL RAC 43S 030 T8 - P2 TR 1= B [R5 BFRP 45, B U 1 1507300 BT AT BFRP i 240, % 5 TP i i
KI5 R DX AR RIS 00 TS o, Ay 24 oL ol FREE o 24 SRR 1 PR , A 24 SROARRGE -l I B8 8 5 1 4 P
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Fig.2 Load device Fig.3 Arrangements of strain gauges
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the axial compressive strength the ultimate axial compressive strain
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Table 2 Typical models for axial compressive strength and ultimate axial compressive strain of

FRP confined concrete cylinders

Eiiibiiy Rl AR E A e Bl e i A A X
Samaan #5728 Sr /=146, 0027 /11 e =(fr~fr)/E, E,=245.61f%2+1.3456E./D
Lam Fll Teng f5£4[2] Seelfea=143.34/f ¢, S/ 800 = 1. T5+12(fi/f1,) (£1/8,,) "%
Xiao f57YL30] Je/fea=143.24 (f /f0)"° £/ E= 14174 (fi/f1 )%
TEof, ) 29 5R0R A1, 2, SR 3R AR iR 55 B BE AR B, o 4350009 FRP (A RIS RE | D S RIAE AR
3 3 TT L, Lam il Teng FE0 (Y %3 T FRP HF0RE L+ AR TS R
Jie s ETHAR 5 1B (E A HUAEAUA 0.9 ’ Ut Table 3 Evaluation of predicted results from typical models of
HHZ B RUIAY T A SC BFRP 45 29 A TR B FRP confined concrete cylinders
9 PR T Xiao 452201 X g P 3R BRI TR, BB O Fi b
AT S 5 , T LI 2 A8 ) - 445 2% HHERUE s we a4 s o

WRT 10% , M, Samaan BEHIT g L Tn™T 0,97 0.069  5.84  1.42 0.253  42.43

PR TR 25 SR A - 3l S I A U AR Sl Lam fil Teng B840 0.90  0.068  10.05  1.40  0.240  40.10

0.97 . FHIREALY 5. 84% Xiao f5171(20] 1.10  0.069 10.57 0.93 0.246 20.07
. ’ i . 0o
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