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Fig.1 Size and reinforcement of specimen
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Fig. 2 Horizontal loading spectrum
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Fig. 3 Quasi-static testing system
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Tab.1 Experimental conditions and results

#Hehr 1 Q. (kND T B
A R G TR EE « | AFL K5I a] FE

+ (—) 0, (mm)

C-1 0 y ) IE 110. 60 103.78 59. 95

' C-2 0 y ) I 106. 78 112. 60 59. 87
CA-KoO- [ -1 0 0 137.55 140. 98 140. 67

’ CA-Ko-1-2 0 0 140. 98 137.55 140. 63
CA-Ko-I-1 0 5cm 126. 00 122.22 111.68

’ CA-Ko- -2 0 Scm 124. 65 123.55 110.12
CA-Ko-1I-1 0 10cm 117.93 118.57 104. 95

! CA-Ko-1I-2 0 10cm 117.57 119. 93 104. 98
CA-K1-T-1 0.33 0 128.8 129.11 105. 55

’ CA-K1-1-2 0.33 0 128. 65 128.6 104. 92
CA-K2-T-1 0. 50 0 114.79 114.92 82.75

° CA-K2-1-2 0. 50 0 120. 33 120. 35 89. 93
CA-K3-1-1 0. 66 0 116. 07 115. 95 80. 96

! CA-K3-1-2 0. 66 0 111.0 111.13 74.48
CA-KI1-T-1 0.33 10cm 116.52 116.76 78.95

’ CA-K1-T[-2 0.33 10cm 117.12 117.77 79. 23
CA-K2-1[-1 0. 50 10cm 115. 69 115.55 75.95

’ CA-K2-1[-2 0. 50 10cm 116. 91 116. 46 76. 57
CA-K3-1I-1 0. 66 10cm 112.37 112.52 74. 67

v CA-K3-T[-2 0. 66 10cm 113. 25 113. 36 76.73
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Fig. 4 Hysteretic curves of RC columns
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Fig.5 Load-displacement curves of pre-damaged RC columns
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Tab.2 Mechanical properties of AFL
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Fig. 6 Reinforced RC columns with AFL
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Fig. 7 Failure modes of RC columns without/with fully wrapped AFL
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Fig. 8 Failure modes of RC columns strengthened with AFL at 10cm distance
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Fig.9 Hysteretic curves of strengthened columns
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Fig. 12 Relationship between hysteretic energy and drift rate
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Fig. 11 Degradation curves of secant stiffness
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Quasi Static Experimental Study of Seismic Performance
of Damaged RC Column Strengthened with AFL

CHEN Jing-wen, GUO Xin-yan, ZHENG Xiao-hong, LLUO Shan-shan, HUANG Pei-yan

(School of Civil Engineering and Transportation, Guangzhou 510640, China)

Abstract: In service bridge pier column, which has been damaged and is lack of bearing capacity and
seismic performance, is badly needed to be strengthened. In this paper, the strengthening of damaged
reinforced concrete (RC) bridge pier column by using a novel fiber reinforced polymer (FRP)-aramid
fiber laminate (AFL) and its pseudo static seismic performance testing method were studied, and its
pseudo static seismic performance experiment was carried out. Results show that AFL strengthening
method adopted in this paper can effectively improve the shear bearing capacity, limit displacement,
ductile deformation capacity and hysteretic energy dissipation capacity of damaged reinforced concrete
column strengthened by AFL.

Keywords: Aramid fiber laminate (AFL) ; seismic performance; damaged column; Reinforced concrete
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