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Abstract

To conduct a study on the seismic performance of corroded reinforced concrete rectangular col-
umns, this paper utilized Abaqus software to carry out numerical simulations. The research ana-
lyzed various factors, including corrosion rate, axial compression ratio, stirrup spacing in non-
critical regions, and longitudinal reinforcement diameter, and their impact on the seismic resis-
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tance of these columns. The results indicated that under repeated loading conditions, the hori-
zontal shear capacity of RC rectangular columns significantly decreased with an increase in corro-
sion rate and stirrup spacing in non-critical regions, accompanied by a reduction in ductility. How-
ever, enlarging the diameter of longitudinal reinforcement effectively enhanced both the shear
capacity and ductility of the RC rectangular columns. On the other hand, as the axial compression
ratio increased, the shear capacity of the RC rectangular columns improved notably, but there was
a marked decrease in ductility. Additionally, an increase in stirrup spacing in non-critical re-
gions led to a significant decline in both the shear capacity and ductility of the RC rectangular
columns.
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Figure 1. Specimen dimensions and reinforcement diagram
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Figure 2. Rebar constitutive model
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Figure 3. Finite element analysis model of reinforced concrete
rectangular column
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Figure 4. Comparison between specimen test and simulation
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Figure 5. Skeleton curves of specimens with different
corrosion rates
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Figure 6. Skeleton curves of specimens with different axial compression ratios under various corrosion rates
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Figure 7. Skeleton curve of specimens with different stirrup spacing in non-densified areas and vari-

ous corrosion rates

B 7. FEHEMER R & i TR

3.14. YEEBEMHEAE KR

INAE N IR B LA PUR T B BB R AR, A N ER 2 R, R Rt
i ANy Bt R R, D FEIORIR o [RIR, S R A7 76 RE S 5 TIAE (K AR B RE I ANENE A5 A 7 52 3

SRENAISN IR I AN 53 S ARG PERSER T RE 6 I8 1L AR T SRR IR RE

Y NLTR by 2 A7 N P

JIE AT CATSCRE AL A% o pL ], AR AAEAE 2 2SN 04 P RE NS TE S A% M O, AT 38E S TR ) 52
T K S ERIBIR . Rk, QUSRI R AT DR PO B E MR, RENS A ROt AL K
AL MPUREET], MRS e vE e . will 8 B, HAEAR 14 mm 18 mm /A

150
120
90
%‘ 60
= 30
B
2 0
T 30
& 0 — 14mm—— 18mm
-90
—— 22mm
-120
-150
-100 -80 -60 -40 -20 0 20 40 60 80 100
Displacement (mm)
(AR
150 150
120 120
90 90
g 60 E 60
- =
§ 30 -§ 30
.§ 0 3 0
g -3 g 30
= .60 —— l4mm——18mm | 2 — 14mm — 18mm
-90 » -90 »,
—— - mm
120 Sl -120
-150 -150
-100 -80 60 -40 -20 0 20 40 60 80 100 -100 80 -60 -40 -20 0 20 40 60 80 100
Displacement (mm) Displacement (mm)
(b) 5% 2% (c) 10%%5 1%

DOI: 10.12677/pm.2024.144108 42

LN


https://doi.org/10.12677/pm.2024.144108

FYL,

150 150
120 ~ 120
90 o 90 o
Zz o § 60
E 30 3 30
= 0 S 0
T 30 g a0
3 60 — 14mm — 18mm 3 60 — l4mm — 18mm
90 Ea—, -90 o/
1 —— 22mm 120 ——22mm
-150 -150
-100 80 -60 40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100
Displacement (mm) Displacement (mm)
(d) 15% 8% (e) 20%%5 %

Figure 8. Skeleton curves of specimens with different longitudinal bar diameters under various corrosion rates
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