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Axial Compression Behavior of Pre-damaged Concrete Prisms Confined
with BFRP

MA Gao"*, ZENG Zhihu'
(1. Hunan Provincial Key Lab on Damage Diagnosis for Engineering Structures, College of Civil Engineering, Hunan
University, Changsha 410082, China; 2. Hunan Province Engineering Laboratory of Bridge Structure (Changsha Uni-
versity of Science &. Technology), Changsha 410076, China)

Abstract: In order to study the axial compression behavior of pre-damaged concrete prisms confined
by basalt fiber reinforced polymers (BFRPs), thirty-seven concrete prisms, with a side length of 150
mm and a height of 300 mm, were tested under axial compression, including thirty-four BERP-con-
fined specimens and three plain concrete specimens. The test variables were the number of BFRP lay-
ers (one, two, three, four, and six layers) and the initial damage (slight, moderate and severe dam-
age). The test results show that the compression strength and axial deformation capacities of the
BFRP-confined prisms increase with the increase of FRP layers, in which the improvement of the de-

formation capacity is more obvious. The initial damage levels have an obvious influence on the peak
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and ultimate values of strength for BFRP-confined specimens but have little effect on the ultimate

strain. When the BFRP layers are two or less, the stress-strain curves of BERP-confined prisms have

a softening section. When the BFRP layers are four or more, the stress-strain curves start to have an

obvious strengthening section. Based on the test results, strength and strain models of the BERP-con-

fined concrete prisms considering the influences of initial damage were proposed, and the stress-strain

relationship models under weak confinement and strong confinement were also presented. The model

predicted results are in good agreement with the test results.

Keywords: BFRP; initial damage; strength model; strain model; stress-strain
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Table 1 Mechanical properties of BFRP

N JEE B/ bihisk  OMERE RFRAE
Gii 5 mm B /MPa  #/GPa WA/%
Bl 0.138 1538 59.8 2.58
B2 0.138 1553 59.5 2.63
B3 0.138 1556 58.7 2.65
B4 0.138 1541 61.7 2.50
B5 0.138 1558 60.2 2.64

FI{E 0.138 1549 60.0 2.60

LU 25 I8 T 55 29 AR T 2 AT SRR X
55 29 B BR 1 € I A — B, 3 2 S 23 STk 45
F1% 58 555 240 SR B PR AL 55 AS SRR 2 TR AR B0 R

R2 ARRBITHEER

Table 2 Constraint coefficient after modification

o SCHK[8]  SCWR[9]  STk[10] Ciik[11] SCik[12]
(7.5%)  (15%)  (0.07)  (7.5%) (0.2)
1 2.6% 3.2% 0.03 3.7% 0.06
2 5.3% 6.4% 0.06 7.4% 0.1
3 7.9% 9.6% 0.1 11.1% 0.2
4 10.5%  12.8% 0.1 14.9% 0.3
6 15.8%  19.2% 0.2 22.3% 0.4

12 2 A, 1A 2 R AR 2 O 55 A SRR B, 6 )=
J& TR 2 AR O (H X T 3 )2 M4 2 SCHR 45 1 i 45
WA — 2,424 45 ST R iR 20 . A S0t
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B AN 6 2 R I Sy 96 1 5 58 29 R FLRR L 25 0 T
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7 A% SR FH #4547 AR A DO R 6 4 A0S A a2
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A& W E 2 iR o
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Fig.3 Damage states of pre-damaged specimens
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Fig.5 Failure modes of the BERP-confined intact specimens
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Table 3 Specimen parameters and test results

gg B/mm  h/mm  R/mm f/MPa e/pe fu/MPa epe  e/pe LA eves LN ewe
BDOL1 150 300 23 27.9 2065 18.4 8045 14083 1.09 1.13 0.72 4.42
BDIL1 150 300 23 26.8 2170 18.1 8§684 13163 1.04 1.19 0.71 4.77
BD2L1 150 300 23 24.6 2 255 16.8 8489 12307 0.96 1.24 0.65 4.66
BD3L1 150 300 23 23.2 2390 15.9 8306 12601 0.90 1.31 0.62 4.56
BDOL2 150 300 23 29.8 2178 23.7 11848 13420 1.16 1.20 0.92 6.51
BDI1L2 150 300 23 28.6 2 265 22.8 12566 13 261 1.11 1.24 0.89 6.90
BD2L2 150 300 23 26.9 2 406 21.0 12705 14 985 1.05 1.32 0.82 6.98
BD3L2 150 300 23 24.0 2503 20.2 11718 12765 0.94 1.38 0.79 6.44
BDOL3 150 300 23 31.0 2374 30.6 18156 13883 1.21 1.30 1.19 9.98
BDOL4 150 300 23 31.6 2 549 34.8 20271 13615 1.23 1.40 1.36 11.14
BD1L4 150 300 23 30.0 2683 33.5 19943 13039 1.17 1.47 1.31 10.96
BD2L4 150 300 23 28.5 2824 32.2 20199 11933 1.11 1.55 1.25 11.10
BD3L4 150 300 23 26.4 2925 30.1 20541 13406 1.03 1.61 1.17 11.29
BDOL6 150 300 23 35.5 2 956 44.3 24 325 14092 1.38 1.62 1.73 13.37
BDI1L6 150 300 23 33.7 3096 42.7 23869 12955 1.31 1.70 1.66 13.11
BD2L6 150 300 23 31.8 3206 40.1 24534 12675 1.24 1.76 1.56 13.48
BD3L6 150 300 23 29.3 3405 38.9 24021 12793 1.14 1.87 1.46 13.20
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Fig.7 Hoop strain distribution of the BFRP-confined intact

specimens
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Fig.8 Effect of pre-damage levels on the stress—strain

curves of the BFRP-confined pre-damaged specimens
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Table 4 Comparison offu.,,,’, Eeeas feua and &, obtained by calculation and tests
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