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Effect of Transverse Steel on Shear Performance for RC Bridge Columns
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/] ABSTRACT /

In seismic design, hollow section concrete columns offer advantages by reducing the weight and seismic mass compared to concrete
section RC bridge columns. However, the flexure-shear behavior and spirals strain of hollow section concrete columns are not
well-understood. Octagonal RC bridge columns of a small-scale model were tested under cyclic lateral load with constant axial load. The
volumetric ratio of the transverse spiral hoop of all specimens is 0.00206. The test results showed that the structural performance of the
hollow specimen, such as the initial crack pattern, initial stiffness, and diagonal crack pattern, was comparable to that of the solid specimen.
However, the lateral strength and ultimate displacement of the hollow specimen noticeably decreased after the drift ratio of 3%. The columns
showed flexure-shear failure at the final stage. Analytical and experimental investigations are presented in this study to understand a
correlation confinement steel ratio with neutral axis and a correlation between the strain of spirals and the shear resistance capacity of steel
in hollow and solid section concrete columns. Furthermore, shear strength components (V,, Vs., V) and concrete stress were investigated.
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Fig. 1. Details of reinforcement

Table 1. Test details of specimens

Longitudinal Transverse steel
steel
Specimens - ol p,
1% Spacing Py
[%] [mm] [%]
0OS1 (solid) 3.6 250 175
0206 ——
OHS3 (hollow) 4.7 250 229
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600 +
500 --r’“/’_—j
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Fig. 2. Stress-strain curve of steel
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Fig. 3. Test set-up
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Fig. 4. Lateral loading history
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(a) OS1  (b)OH3

Fig. 5. Crack patterns at 0.75% drift ratio

(a) OS1

Fig. 6. Failure of specimens
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Fig. 7. Load-displacement hysteresis loops
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Fig. 10. Strains of OS1
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Fig. 11. Strains of OH3
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Table 2. Analysis variables

Class Variables
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Table 3. Comparison of neutral axis
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Table 4. Component of shear strength

. Dirift ratio(%)
Specimens
1 2 3 4 5
e, (107%) 25 342 1073 1458 15315
/s (MPa) 5 684 | 2146 520 520
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Fig. 15. Shear capacity components

Table 5. Ratio of Vs / V1

) Drift ratio (%)
Specimens
1 2 3 4 5
08s1 0.004 0.033 0.092 0.22 0.347
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Fig. 18. Shear stress of specimens
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