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Abstract: In order to explore the uniaxial compression behavior of concrete specimens confined by cor-
roded hoops, the stress-strain curve test data of uniaxial compression test for 36 sets of concrete speci-
mens with different corrosion levels were obtained based on the uniaxial compression test of 36 sets of
concrete specimens confined by corroded hoops. The influences of the mass loss ratio of hoops on the
peak stress, peak strain, ultimate strain, and failure pattern of concrete specimens confined by corrod-
ed hoops were analyzed, while the computation models for the peak stress, peak strain, and ultimate
strain of concrete confined by corroded hoops were developed respectively. Finally, the constitutive

model of concrete confined by corroded hoops under uniaxial compression was established. The analy-
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sis results show that the peak stress, strain at peak stress, and ultimate strain gradually decrease as

the mass loss ratio of hoops increases. The mass loss ratio of hoops affects the peak stress and ultimate

strain more significantly when the volumetric ratio of hoops is lower. When the mass loss ratio of

hoops exceeds 15%, 10%, and 30% , most of the square, prismatic and spiral hoops were broken at

the axial compression failure position of specimens, respectively. The calculated results of the pro-

posed uniaxial compression constitutive model of concrete confined by corroded hoops agree well with

the experimental data, which indicate that it can reasonably describe the influence of corrosion degree

of hoops on the uniaxial compressive stress-strain curve of confined concrete.

Keywords: confined concrete; corroded hoops; peak stress; strain at peak stress; ultimate strain;

constitutive model
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Fig.1 Geometry and reinforcement layout of specimens
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Table 1 Basic parameters and tested data of 36 sets of corroded specimens

WIE £ e/ s/ 0d  Xew/ S e e | B LU e s 0 Xew/  fad e €
4% MPa % mm % % MPa % % | %% MPa % mm % % MPa % %

ALO 254 016 65 0.97 0 320 0.33 261 |BM2 217 014 40 268 10 34.1 0.61 3.61
ALl 254 016 65 0.97 49 30.6 0.30 2.58|BM3 21.7 0.14 40 2.68 134 33.6 049 4.02
ALZ2 254 016 65 0.97 9.8 29.5 0.31 235 BSO 21.7 0.14 25 4.29 0 448 1.03 6.01
AL3 254 016 65 097 17.5 248 0.22 1.79| BS1 21.7 0.14 25 429 149 435 0.47 5.09
AMO 254 0.16 40 1.57 0 33.9 0.37 3.50 | BS2 21.7 0.14 25 429 208 414 046 3.84
AM1 254 0.16 40 1.57 7.3 31.8 035 287 | BS3 21.7 014 25 429 25 385 0.37 3.53
AM2 254 0.16 40 1.57 125 31.2 034 280 | CLO 18 0.16 55 1.14 0 26.3 0.57 2.72
AM3 254 0.16 40 1.57 216 29.0 0.29 217 )| CL1 18§ 016 55 1.14 16.8 249 041 2.10
ASO 249 0.15 25 251 0 39.6 042 399 | CLZ 18 0.6 55 1.14 21.8 220 040 1.96
AS1 249 0.15 25 251 9.5 36.8 0.39 4.02) CL3 18 0.16 55 1.14 31.5 20.7 0.33 1.92
AS2 249 0.15 25 251 16.7 356 0.35 344 | CMO 244 0.17 40 1.57 0 36.3 0.65 3.18
AS3 249 0.15 25 251 25 343 033 271 | CM1 244 0.17 40 1.57 7.6 342 0.63 2.63
BLO 249 0.15 65 1.65 0 33.8 0.8 381 | CM2 244 0.17 40 1.57 228 30.1 0.34 2.20
BL1 249 0.15 65 1.65 7.7 31.3 043 334 | CM3 244 0.17 40 1.57 329 29.9 0.20 2.04
BL2 249 015 65 1.65 103 329 041 282 ) CSO 244 017 25 251 0 44.8 090 3.42
BL3 249 0.15 65 1.65 123 29.6 031 240| CS1 244 0.17 25 251 9.3 424 088 3.03
BMO 21.7 0.14 40 2.68 0 36.9 0.85 498 | CS2 244 017 25 251 10 426 0.69 2.85
BM1 21.7 0.14 40 2.68 5.6 353 0.73 451 CS3 244 0.17 25 251 13.6 33.7 0.40 3.00
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Fig.2 Failure pattern for three types of corroded specimens
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Fig.5 Comparisons between experimental and calculated characteristic parameters
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Table 2 Ratios between experimental and calculated characteristic parameters

Texp Ipro Texp exp pro exp exp pro exp
T T
ALO 31.96 28.82 0.92 0.33 0.29 0.87 2.61 2.38 0.91
AL1 30.62 28.67 0.89 0.30 0.26 0.87 2.58 2.35 0.91
AL2 29.49 28.52 0.92 0.31 0.24 0.77 2.35 2.16 0.92
AL3 24.83 28.27 1.08 0.22 0.19 0.88 1.79 1.89 1.05
AMO 33.85 31.62 0.97 0.37 0.40 1.06 3.50 3.29 0.94
AM1 31.84 31.20 0.94 0.35 0.34 0.97 2.87 3.12 1.09
AM2 31.20 30.90 0.95 0.34 0.30 0.88 2.80 2.86 1.02
AM3 29.01 30.37 1.00 0.29 0.23 0.81 2.17 2.41 1.11
ASO 39.57 35.35 0.94 0.42 0.52 1.24 3.99 4.49 1.13
AS1 36.78 34.43 0.91 0.39 0.43 1.10 4.02 411 1.02
AS2 35.61 33.73 0.92 0.35 0.35 1.02 3.44 3.62 1.05
AS3 34.27 32.86 0.93 0.33 0.27 0.83 2.71 3.08 1.14
BLO 33.85 32.29 1.03 0.58 0.45 0.77 3.81 3.27 0.86
BL1 31.29 31.76 1.01 0.43 0.38 0.88 3.34 3.10 0.93
BL2 32.91 31.58 0.95 0.41 0.36 0.88 2.82 2.97 1.05
BL3 29.55 31.44 1.05 0.31 0.34 1.09 2.40 2.87 1.19
BMO 36.89 34.95 1.04 0.85 0.67 0.79 4.98 4.65 0.93
BM1 35.26 34.28 1.00 0.73 0.60 0.83 451 450 1.00
BM?2 34.15 33.74 1.02 0.61 0.54 0.89 3.61 4.19 1.16
BM3 33.59 33.33 1.02 0.49 0.50 1.02 4.02 3.96 0.98
BSO 44.77 43.40 1.04 1.03 0.95 0.92 6.01 5.95 0.99
BS1 43.45 40.58 0.98 0.47 0.68 1.43 5.09 4.80 0.94
BS2 41.38 39.43 1.00 0.46 0.57 1.25 3.84 4.34 1.13
BS3 38.45 38.60 1.05 0.37 0.49 1.35 3.53 4.02 1.14
CLO 26.33 26.52 1.03 0.57 0.56 0.97 2.72 2.96 1.09
CL1 24.90 25.19 0.95 0.41 0.38 0.93 2.10 2.42 1.15
CL2 22.04 24.79 1.06 0.40 0.33 0.82 1.96 2.21 1.13
CL3 20.67 24.01 1.09 0.33 0.22 0.68 1.92 1.83 0.96
CMO 36.30 36.74 1.04 0.65 0.64 0.98 3.18 2.92 0.92
CM1 34.21 35.88 1.00 0.63 0.54 0.87 2.63 2.77 1.05
CM2 30.06 34.13 1.08 0.34 0.36 1.07 2.20 2.14 0.97
CM3 29.87 32.95 1.05 0.20 0.24 1.17 2.04 1.76 0.87
€S0 44.84 44.14 1.01 0.90 0.90 1.00 3.42 3.75 1.10
CSs1 42.39 42.51 0.98 0.88 0.74 0.84 3.03 3.41 1.13
€S2 42.65 42.38 0.97 0.69 0.73 1.06 2.85 3.38 1.18
CS3 33.75 41.74 1.21 0.40 0.67 1.66 3.00 3.19 1.06
B () 1.006 0.984 1.033

PRI (o) 0.077 0.204 0.096
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Fig.6 Comparison between experimental and predicted stress-strain curves
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