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The low reversed cyclic loading tests of concrete column confined

by corroded stirrups
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(1. Department of Civil Engineering and Architecture, Xi'an University of Science and Technology,

Xi" an 710054 ,China; 2. Department of Civil Engineering, Xi' an Univ. of Arch. &. Tech., Xi' an 710055, China)

Abstract; To understand the seismic behaviors of concrete column confined by the corroded stirrups, the low
reversed cyclic loading tests have been carried out for eight pillars of corroded reinforced concrete columns, The
mechanical characteristics and failure mechanism of concrete column confined by the corroded stirrups, and the
influence on the seismatc performance indicators such as bearing capacity, ductility, hysteretic characteristics,
stiffness degradation and the strength degradation and energy dissipation were also analyzed comparatively by the
parameters such as stirrup diameter, stirrup spacing changes. The experimental results showed that the restraint of
concrete provided by corroded stirrups is reduced, which leads to aseismatic performance degradation of concrete
column. As the stirrups’ corrosion quantity increases, the failure limit displacement of column decreases, and the
pinch phenomenon of hysteresis curve is gradually obvious, and the attenuation degree of strength and stiffness is
increased. The ductility and energy dissipation capacity is reduced, and the accumulated energy is increased under
the same control displacement meanwhile.

Key words: corroded stirrup; confined concrete column; low reversed cyclic loading; the key parameter; aseismatic
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Tab. 1 Main design parameters of the specimens

AN R Kb /mm YL /mm i /5 / mm
RC-1 200X 200 6414 $8@70
RC-2 200 X 200 6414 $8@70
RC-3 200 % 200 6414 $8@70
RC-4 200 % 200 6414 $8@70
RC-5 200X 200 6414 $8@90
RC-6 200 X 200 6414 $8@90
RC-7 200X 200 6414 $8@120
RC-8 200X 200 6414 $8@120

A R AR B 8 SRR, Sk e S AR L
ARSI, RN 4 Sx A B S i . N, JF T E
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Tab. 2 Concrete materials and Concrete mix

K/ K/ i Vel NaCl  28d 270d
kg - kg /kg-  /kg- kg HREE 9RE
m*® m*® m ° m ° m ° /MPa /MPa

385 185 690 1170 3.85 33.5  51.83
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Tab.3 performance index of reinforcement

_— Hiz JEfR R ARBRGE sRPEREL R
. /mm  JE/MPa P£/MPa #/MPa /%
HPB235 8 292 515 2.19X10° 25.6
HRB335 14 359 552 1.97X10° 18.8

1.3 Bl A 5 fh
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Tab. 4 Stirrups corrosion rate of all specimens

Yo o EHRE HEBER
FME/ % Bt/ %
RC-1 0 0
RC-2 41.76 1,76
RC-3 12.90 30. 65
RC-4 22. 22 16. 49
RC-5 9.23 36. 53
RC-6 13. 96 16. 87
RC-7 15. 55 34. 49
RC-8 16. 69 48. 39
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Fig. 1 Loading device applying
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Fig. 3 Failure pattern of specimens
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Tab. 5 The main failure process of all specimens
B L OXRXBE RS2
WEE TR = gughr T g
D sy o TR
’ . Au o bR 174 B m 2 22
R R E, T v 24 ) ) ) ]
RC-1 +5t AFRES . B S s i) IKFZi %% +20 mm® —30 mm® +30 mm® —60 mm?
%% B KPR R &
S B0 S A B
RC-2 —4t 7K:F%(Ejja?’. Qﬁ?ﬁ?} B IKF 0% +20 mm® —30 mm® 430 mm® +60 mm?
4 B KPR R A K R
RC-3 +4t IR P35 i U 1] 5% K545 —6t —6t  —20 mm? +60 mm®
RC-4 +4 t IK - 55 02 o) B4 0% IK - Zi %% +10 mm® 410 mm® 420 mm® —50 mm?
RC-5 +4t B 5%k KPR 0% +10 mm® +20 mm® +20 mm® —50 mm®
RC-6 —3t B 2455 3 IKFE S 5% +10 mm® 420 mm® 420 mm® +50 mm?
RC-7 +4t AL E  KPFREMMAT R ALE +10 mm?® —20 mm® +20 mm® —40 mm®
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e “HECTRRERANIE: O, ©. OWRRNMBINEL MG KL
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Tab. 6 The failure pattern of all specimens
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Fig. 4 Hysteretic curve of the corroded column
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Fig. 5 Skeleton curve of the corroded column
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Tab. 6 Characteristic parameters and ductility coefficient
i FF 4L Jat R . )
L IERM AT
i Vi /kN AK/mm V,/kN A,/mm V./kN A, /mm
53.92 9.21 63. 81 19. 95 56. 43 40. 62
RC-1 3.92 1/21.9
—63.55 —12.68 —74.04 —30. 06 —66.63 —45.12
63.39 9.35 73.76 19. 98 66. 38 38. 20
RC-2 4. 08 1/20.7
—65.48 —12.91 —78.32 —40.01 —70.49 —52.63
56. 95 9.62 65.97 12.01 59. 37 36. 66
RC-3 3. 88 1/22.3
—68. 44 —12.11 —75.91 —30.03 —68.32 —46. 58
56. 61 9.52 65.15 20. 03 58.63 32.81
RC4 3. 84 1/25.2
—41. 86 —60. 85 —9.95 —68. 27 —19.98 —61. 44
56. 37 6. 69 65.56 19. 97 59.01 32. 87
RC-5 3.59 1/23.9
—55.85 —14.24 —68.05 —30. 04 —61.24 —45.82
46.58 9.11 55.16 20.01 49. 64 30. 36
RC-6 3.33 1/31.0
— —60.75 —13.53 —71.15 —20.02 —64. 04
56. 11 8. 65 65. 68 20.01 59.11 32.82
RC-7 3.21 1/29.4
—56. 26 —11.28 —66.72 —30.01 —60. 05 —31.22
46.53 9.13 54.52 20. 00 49. 07 36. 54
RC-8 3.05 1/26.9
—69.69 —12.96 —78.82 —20.01 —70.94 —30. 74
He (DT ROR R, R,
(2) SEPE B, AR AE T SR TP A T 1] 1 °F- 24 4.
Hi % 6 145 EA VYR IR
(D) A TRZE A ) 4% SV R AE 3. 05~4. 08 (3 ) il 777 575 ok 2 A 24 A, i 1) BE A, i

Zle), HRELAT RO AE 1, HSE A R B MR IR
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7. RC8.
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N, 35 il 53 A Bl 5 ol 0 i o ey 2R R 2 2 )

PEROSEPE R, HRIR L F f AR, X il W i 15 0]
P ) /N R AP S 4 ) BT RR

(4 ) [ i 55 1) B R, A B 2 14 il i
Tl ST B/, AR R DS A i S 5 B R K
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