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Experimental analysis of normal section bearing capacity for
reinforced concrete columns with fiber reinforced
concrete in plastic hinge region

Qin Weilin**, Liang Xingwen'
(1. School of Civil Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, P. R. China;
2. Shaanxi Tongji Architectural Design Civil Engineering Co. Ltd, Xi'an 710002, P. R. China)

Abstract: Based on simplified stress-strain relationship of fiber reinforced concrete and the plane section
assumption and equilibrium equation, the curvature of reinforced concrete columns with fiber reinforced
concrete in plastic hinge region under different ultimate state was derived. Then, the distribution force in
the cross section was obtained by calculating the curvature under different ultimate states. By taking the
distance of the cross section centroid axis, the moment expressions of reinforced concrete columns with
fiber reinforced concrete in plastic hinge region at crack load point, yield load point, peak load point and
ultimate load point were attained. The calculated values agree well with the experimental results.
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Fig. 1 Cross section and reinforcement details of specimens
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Table 1 Parameters of specimens

e Ik B FRC(RC)  Hhi g S

%5 ME/mm WRE/MPa /KN L
FRC 1 625 2.5 62.42 270.0 0.091
FRC 2 750 3.0 62.42 362.8 0.122
FRC 3 500 2.0 62.42 450. 0 0.152
FRC 4 750 3.0 63. 30 263.0 0.088
FRC 5 500 2.0 63. 30 470.0 0. 157
FRC 6 625 2.5 63. 30 590.0 0.197
FRC 7 500 2.0 65. 80 410.0 0.131
FRC 8 625 2.5 65. 80 555.0 0.178
FRC 9 750 3.0 65. 80 650. 0 0.208

RC10 625 2.5 48.31 540.0 0. 235
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Table 2 Comparison of experimental and prediction for normal scetion bearing capacity in columns
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FRC1 37.45 38.75 0.97 72.21 80. 94 0. 89 85. 89 61.70 1. 39
FRC2 44,71 43.08 1. 04 89. 81 88. 01 1.02 97.19 71. 34 1. 36
FRC3 50. 34 47. 38 1. 06 99. 46 94.95 1.05 110. 83 80. 47 1. 38
FRC4 45. 20 40. 54 1.11 76.69 82.05 0.93 88. 83 60. 58 1.47
FRC5 40. 75 50. 45 0. 81 99. 39 97.97 1. 01 110. 81 82.09 1. 35
FRC6 49. 99 56. 15 0. 89 97.67 106. 98 0.91 108. 92 93.41 1.17
FRC7 49. 84 56. 30 0. 89 89.74 100. 25 0. 90 101.53 76.53 1.33
FRC8 62.57 63.27 0.99 99. 74 110. 98 0. 90 116. 66 90.78 1.29
FRC9 59. 67 67.81 0. 88 104. 07 117. 89 0. 88 113.77 99.43 1.14
RC10 37.52 41.54 0. 90 86. 44 85. 20 1.01 110. 63 90. 58 1.22
3 QEI: -L/E behavior of HRB400 reinforcement concrete columns
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