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

i 1 PIE-F FRC(RC)  Hhi1my Jg F bR
HE B /mm WEE/MPa  /kN B IE
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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Fig. 5 Hysteretic curves of specimens

13,2 ShFh R T4 Y DAL I A8 B b
ARRGE A SR AR L Al 7 G LS N 0 A o AR B AR
ARACNE L o Py a6 B G A0 NS I A B m A,
AR DL A — B, U PE FRC2 9 i 1 240 5 ]
ONAH AR AR A B0 o 7R N A 3 L A R AT S A
ZIN S YN AR AR T SRR I B 5 Bt R I AT 2 R Y 4
TN G T3 IO A% 52 7 o R o A i i I B+ 2 A 9 A ik 3]
1 809 pue s i5 B EAE 25 A A0 W AR IK B 2 234 pres

T IR B AR BR 2SR I G I A R R e A
F AT LA A A 15 B0 AT S0 A T 25 R A AR
RIS

150
100
50
0
-50
-100
-150
-4

FIkN

o 4 8 1
/107
Eo6 HESEMNFTHIFRL
Fig. 6 Situation of longitudinal reinforcement

at column bottom
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Fig. 8 Stress strain diagram at crack load point
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Fig. 10 Stress strain diagram at peak load point
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Table 2 Comparison of experimental and prediction for normal scetion bearing capacity in columns
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