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Experimental study on seismic behavior of corroded L-shaped

reinforced concrete shear walls

RUAN Sheng"?, ZHENG Shansuo'?, ZHANG Xin"?, LI Haochong'?, LUO Yuxin'?
(1.College of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2.Key Lab of Structural Engineering and Earthquake Resistance, Ministry of Education,

Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: To study the influence of different degrees of steel corrosion and axial compression ratio on the seismic performance of
corroded L.-shaped reinforced concrete (RC) shear walls, the test specimens of 5 L.-shaped RC shear walls with a shear-to-span ra-
tio of 2.5 were subjected to accelerated corrosion by using dry-wet cycle and external current corrosion method, then the specimens
were subjected to a pseudo-static test. The test results show that with the increase of corrosion degree, the bearing capacity of the
specimens gradually decreased, and the decrease rate of positive (flange tension) bearing capacity was higher than that of the nega-
tive (flange compression). The specimen deformation and energy dissipation capacity deteriorated to varying degrees, the stiffness
degradation aggravated, and the percentage of shear deformation in the positive peak point increased. When the degree of corrosion
was equal, with the increase of the axial compression ratio, the positive failure mode of the corroded specimen developed into small
eccentric failure progressively. In the meantime, the positive bearing capacity of the specimens first increased and then decreased,
while the negative bearing capacity of the test specimens gradually increased, and the increase rate of the negative bearing capacity
was greater than that of the positive; the deformation capacity of the specimens constantly decreased, and the decrease rate of the
positive deformation capacity was greater than that of the negative; the energy dissipation capacity, shear deformation and percent-

age of shear deformation of the specimens all decreased continuously.

Keywords: reinforced concrete shear walls; pseudo-static test; seismic behavior; reinforcement corrosion; dry-wet cycle
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Fig.1 Dimensions and reinforcement details of specimens
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Tab.1 Design parameters of L-shaped RC shear walls specimens

WS T BRI REAEU i i Yhri S A il COHE) - Ko A il (BUHE) - B8R iR/ %0
LW-1 2.5 0.2 C8 A6@100 A8@125 A8@100 0
LW-2 2.5 0.2 C8 A6@100 A8@125 A8@100 7
LW-3 2.5 0.2 C8 A6@100 A8@125 A8@100 14
LW-4 2.5 0.1 C8 A6@100 A8@125 A8@100 14
LW-5 2.5 0.3 C8 A6@100 A8@125 A8@100 14
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Tab.2 Mechanical properties of reinforcement
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Fig.2 Devices of corrosion test
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Tab.3 Parameters of corrosion test
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d/mm J,/MPa f./MPa E./MPa

HRB400 8 403.70 618.05 2.0X10°

HPB300 8 319.88 437.54 2.1X10°

HPB300 6 411.98 614.12 2.1X10°

HRB400 18 441.27 616.85 2.0X10°
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A= 0./ % d/mm  i/(A'm %) t/h
LW-1 0 0 0 0
LW-2 7 0.14 2 535.6
LW-3 14 0.29 2 1091.8
LW4 14 0.29 2 1091.8
LW-5 14 0.29 2 1091.8
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Fig. 3 Loading and measuring devices
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Fig. 6 Corrosion pattern of reinforcement
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Tab.4 Corrosion rates of reinforcement

RIEGS 2/ % /% /% /% 0./ %
LW-1 0 0 0 0 0
LW-2 6.22 4.35 9.12 11.29 8.02
LW-3 11.11 9.42 20.55 18.67 16.25
LW-4 10.57 9.87 19.89 20.44 16.16
LW-5 10.97 10.39 21.26 20.65 16.98
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Fig.7 Crack distribution and damage pattern of specimens
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Fig.8 Hysteresis curves of specimens
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Fig.9 Skeleton curves of specimens
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Tab.5 Load values of characteristic points for skeleton
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Tab. 6 Displacement values of characteristic points for
skeleton curves
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Fig. 10 Calculation sketch of deformation(Unit: mm )
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Fig.11 Proportion of shear deformation at different

characteristic points of L.-shaped shear walls
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Fig. 12 Cumulative energy dissipation curves of specimens
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Fig. 13 Stiffness degradation curves of specimens
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