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Seismic performance of corroded reinforced concrete short
columns strengthened with CFRP
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Abstract: To investigate the influence of CFRP and fine aggregate type on strengthened seismic performance
of corroded reinforced concrete short columns (RCSCs), the pseudo-static tests of one un-corroded
reinforced concrete short column reinforceel concrete short column(RCSC), two corroded RCSCs and four
corroded RCSCs strengthened with CFRP were carried out in this study. Besides, a practical method to
calculate the shear strength of corroded reinforced concrete columns strengthened with CFRP was
suggested. Experimental results show that the corrosion of steel bars will weaken the seismic performance
of short columns. The shear bearing capacity., ultimate deformation capacity and cumulative hysteretic
energy dissipation of corroded RCSCs are reduced by 7. 8%, 35. 5% and 42. 2%, respectively. CFRP
wrapping can enhance the shear strength of corroded RCSCs to a level of 107. 1% ~109. 1% of that un-

corroded RCSC, and can significantly improve the ductility and energy dissipation capacity of corroded
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RCSCs. When CFRP layer is increased from one to two, the shear capacity of the reinforced specimen is

marginally improved, and the maximum strain of CFRP decreases when the specimen reaches the peak

load. Moreover, the hysteretic rules for the dimensionless hysteresis loops of RCSCs closed to limit state

for cases with un-corrosion and with corrosion, without CFRP strengthening and with CFRP strengthening

are similar.
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Table 1 Parameters of specimens

Jnwi N/ g PSR /% WS IER /%
G N R b e RO S
Z1 0.2 661 TRy 0.0 0.0 0.0 0.0
72 0.2 661 WEk o 14.0  12.7  14.0 24.5

Z3 0.2 661 1 ey 14.0 8.7 14.0 36.5
Z4 0.2 661 1.5 jfF 140 9.9 14,0 26.1
Z5 0.2 661 2 Gy 14.0 10.4  14.0 19.3
76 0.2 623 W 140 9.1 14.0 25.5

Z7 0.2 623 1. Wk 14,0 11.8 14.0 14.9
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Fig. 1 Dimensions and reinforcement details of specimens
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Table 2 Concrete compression strength

feou/MPa fe/MPa
TREE £ 2800 .
28 d s R
TR R+ 43. 4 57.1 36.7
WERIREE L 34.0 53.6 34. 6
iR EE T 26.0 31.9 21.3
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Table 3 Mechanical properties of rebar

MR d/mm  fy/MPa ¢,/10°% f,/MPa E/MPa
HPB300 8 312.0 1 486 526.7 2. 1X10°
HRB400 20 431.9 2 160 596. 8 2.0X10°
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Fig. 2 Electrochemical corrosion experiment device
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Table 4 The desired time to achieve the target corrosion rate

i A3 N
n/%
r/mm t/h r/mm t/h
7 4 175 10 438
14 4 351 10 877
21 4 526 10 1315
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Fig. 3 Strengthening scheme of specimens
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Fig. 4 Loading device for quasi-static test

IR 1480 8% i s il I 28 v #% FAE 1/500 ~
1/150 B, BERAGFF 1 K. 0 F f7E 1/100~5/100
BF BERAFIR 3 . 55 1 IRAEH o 7Kg 2 b4 3] e
2RI 8520 AR, B Rl — (i B M T, J5 B2 706 31
Hh W (L of 2 R B 26 1 ORI B 0 47 21 8526 LA
oA mER.

1.6 MWEHE

TEIMERR P 23~ 75 #0127 5K J3 #8077 16
FATH)—M CEFRP K1 K5 5 > 5 mm X 50 mm
(AR 22 X0 A8 B o AR e IR RS U 437 5 LI 5, 3 8%



%3

2%, % .CFRP A0 B 45440 5 vt 142 4 09 50 B AR 71

THRA EILIE 6.1 50 2 S04 5 F T 5 A%
WKV S8 s AL G 082 AT IR nT 6B 2 A 1) 75
2 SR IS S SRR O 0, R R S A

hifgit1 s
hitgit2

——H

110

3‘
i.69x41
i %
—NWA L
110
| 345 | h4o

345

600

600

350 | 300 | 350 350 | 300 | 350
E5 CFRPTHMHE B6 (IBitmHmE

Fig. 5 Locations of strain
gauges of CFRP
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Fig. 7 Appearance of corroded specimens
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Fig. 8 Failure modes of specimens
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Fig. 9 Hysteretic curves of specimens
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Fig. 11 Skeleton curves of specimens

2.5 REN R R EEF R AR AL
F5 4 T AR AR AT 2RV AT ARV,
NRABLEE Ay Vo MRS A R RALES A IEPE R AL
1o SR SR AR S RO 25 3 B 45 AR SR A
MIAERE En. %5 TV, FlA, HRERSFE LG E
e FRASE A% JBCF L i 2k 32k 39 Whe (L £ 800 745 1 B 2 G
85 VoIt BT X RIS o Ao HABTIE W B B sl 35 T B B
BRI AEHEIER R L K7 30K RE R 2R e fF
AR 8506 A1 0 » DU A IR A2 A% JBC S Y de K Ao

Foo PIRIENE R EL o AL FT A, HILL(E .

x5 RHBRMLNRHIE

Table 5 Characteristic values of skeleton curves of specimens

K Ve, Vi A/ A/ AW En/
5 kN kN mm mm mm " (kN +» m)

Z1 366.1 428.5 9.4 16.5 16.9 1.80 21.1
72 341.5 395.1 5.7 9.0 10.9 1.91 12.2
Z3 403.9 464.1 6.5 11.8  13.7 2.11 16.1
Z4 394.2 458.8 8.9 13.2  18.2 2.04 29.5
Z5 399.7 467.6 7.2 10.9 18.0 2.50 41. 4
76 348.8 408.7 8.8 13.1  13.1 1.49 10.9

Z7 356.7 423.9 9.1 13.6  22.7 2.49 42. 8
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Fig. 12 Degradation curves of secant stiffness of specimens
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Table 6 Comparison of calculated values of shear strength

with measured values

WSS VRN VE/RN VLV
71 428.5 238.9 1.79
73 464. 1 295.6 1.57
Z4 458. 8 337.8 1. 36
Z5 467. 6 380. 0 1.23
77 423.9 332.0 1. 28
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