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Research on seismic performance of BFRP-confined reinforced

circular concrete columns
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Abstract: The low cyclic lateral loading tests were conducted on four basalt fiber reinforced plastic (BFRP) confined
circular columns and two unconfined columns. The mechanical behavior and mechanism of specimens were
investigated, and the influences on the deformation performance were analyzed by the parameters of shear span
ratio, axial compression ratio and confining method. Nonlinear finite element analysis of the specimens was carried
out by ABAQUS software, and the feasibility of models was verified. Then, the influences of BFRP layer,
longitudinal reinforcement ratio and stirrup ratio on the seismic deformation capacity of columns were studied.
Results show that with the reduction of shear span ratio and increment of axial compression ratio, the ductility of
confined columns drops significantly, and the BFRP has the best effect on improving the deformation capacity of the
columns reinforced with low shear-span ratio. With the same amount of BFRP, the seismic behavior of all wrapped
columns is slightly better than that of partial wrapped columns. Moreover, the column deformation capacity is
improved with the increase of BFRP layer, but the BFRP confinement is not obvious with more than four layers.
When the longitudinal reinforcement ratio of columns reaches 3. 2%, the ductility trend changes from rise to drop,
while increasing the stirrup ratio can significantly improve the ultimate displacement of reinforced columns.
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Tab. 1 Mechanical properties of steel bars
. WA R PR MR
A7 28]
/mm /MPa /MPa /%
HRB400 18 477.3 626.5 30.0
HPB300 6 393.3 519.6 25.5

% 2 BFRP WA Z IR
Tab. 2 Mechanical properties of BFRP sheets

. HZEE PIhiRE HMERE iR
FRP 2451
/mm /MPa /MPa /%
BFRP 0.107 1857. 3 79. 4 2.4
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Tab.3 Design parameters of specimens and test results

Y B BE B g JEIRGIE  JEARATE WEENIR WEEATE ARIRALE MR R
n A, /mm Py/kN  Am/mm  Pm/kN  Au/mm s E.m/(kN « mm)
LLBON3 2.1 0.3 - 12. 38 136. 07 17. 45 151. 29 29. 95 2.45 37 251
MBON3 3.9 0.3 - 14. 65 64. 33 29.94 78.67 46. 34 3.17 37 465
LLB3N3 2.1 0.3 324 12. 35 150. 65 49. 96 186. 59 76.76 6. 26 220 741
MB3N3 3.9 0.3 324 18. 15 73.68 89.92 97.71 123.92 6.91 278 986
MB3N9 3.9 0.9 324 15. 88 92. 82 59.93 121. 36 102. 76 6.51 292 619
MB3N3-P 3.9 0.3 3R 14. 57 74.51 69.93 96. 99 109. 89 7.65 245 580
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Fig. 4 Hysteretic loop curves of specimens
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Tab. 4 Comparison between and test data simulation results
N WEAE A7 B AT B EEA R IR R I E  RRGBHE
P ca /KN Py sy /KN m= Pucxp/ Pro.ca Ay el /mm Ay, exp /MM 72 =Auexp /Ao
LBON3 140. 63 151. 29 1. 08 23. 34 29. 95 1.28
MBON3 72.99 78. 67 1. 08 42.01 46. 34 1. 10
LB3N3 180. 11 186. 59 1. 04 80. 69 76.76 0.95
MB3N3 98.19 97.71 1. 00 118. 95 123.92 1.04
MB3N9 118.15 121. 36 1.03 109. 34 102. 76 0. 94
MB3N3-P 91. 59 96. 99 1. 06 109. 88 109. 89 1. 00
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