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ABSTRACT

When the columns of existing RC structures are repaired with FRP composites, the core concrete of the columns is
confined by both materials of steel spirals (or steel hoops) and FRP composites because the FRP composites wrap
the existing columns which have been already confined with steel spirals or hoops. As the stress—strain curves of
steel and fiber are different to each other, the behavior of concrete columns confined with both steel spiral and FRP
composites is also different to that of concrete columns confined with only steel spiral or FRP composites. Twenty
four RC cylinders were tested in order to observe the behavior of RC cylinders confined with both materials. The
observed results of the test showed that the behavior of the test cylinders confined with both materials was quite
different to that of cylinders confined with only one material.
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Fig. 3 Stress—strain curves of lateral confinement

Table 1 Material properties of cylinders

Speci- fck € o fsy S ffy Efs ¢
men  |(MPa)| (%) |(MPa)| (cm) | (MPa) | (GPa)| (mm)

SOFO* | 362 | 0.24 | 1200
SOF1+ | 362 | 0.24 | 1200
SOF2* | 362 | 0.24 | 1200
SOF3* [ 362 [ 0.24 | 1200
SOF4* | 362 | 0.24 | 1200
SOF5* | 362 | 0.24 | 1200

S6F0 | 36.2 | 0.24 | 1200
S6F1 | 362 | 0.24 | 1200
S6F2 | 362 | 0.24 | 1200
S6F3 | 362 | 0.24 | 1200
S6F4 | 36.2 | 0.24 | 1200
S6F5 | 362 | 0.24 | 1200

4510 | 250 | 0.11
4510 | 250 | 0.22
4510 | 250 | 033
4510 | 250 | 0.44
4510 | 250 | 0.55

4510 | 250 | 011
4510 | 250 | 0.22
4510 | 250 | 033
4510 | 250 | 044
4510 | 250 | 0.55

S4F0 | 36.2 | 0.24 | 1200 - - 0

S4F1 | 362 | 024 | 1200 4510 | 250 | 0.11
S4F2 | 362 | 0.24 | 1200 4510 | 250 | 0.22
S4F3 | 362 | 0.24 | 1200 4510 | 250 | 0.33
S4F4 | 362 | 0.24 | 1200 4510 | 250 | 0.4
S4F5 | 362 ] 0.24 | 1200 4510 | 250 | 0.55
S2F0 | 362 | 024 | 1200 - - 0

S2F1 | 36.2 | 0.24 | 1200 4510 | 250 | 0.11
S2F2 1 362 | 0.24 | 1200 4510 | 250 | 0.22

S2F3 | 362 | 0.24 | 1200
S2F4 | 36.2 | 0.24 | 1200 4510 | 250 | 0.44
SZ2E5 | 36.2 | 0.24 | 1200 4510 { 250 | 0.55

* The material properties and test results of SO series
(SOF0-SOF5) are explained in details in Ref7. In this
paper, the material properties of SO series are shown in
order to compare the cylinders confined with only CFS to
the cylinders confined with both CFS and steel spirals.
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Table 2 Lateral pressure of cylinders

. 7 f : f 7
Specimen 5 s Specimen i
pecmen! mpa) | avpa) | P (MPa) | (MPa)
SOF0 0.00 0.00 S4F(Q 6.25 0.00
SOF1 0.00 6.61 S4AF1 6.25 6.61
SOF2 0.00 13.2 S4F2 6.25 13.2
SOF3 0.00 19.8 S4F3 6.25 19.8
SOF4 0.00 265 S4F4 6.25 26.5
SOF5 0.00 33.1 S4F5 6.25 33.1
S6F0 347 0.00 S2F0 14 81 0.00
S6F1 347 6.61 S2F1 14.8 6.61
S6F2 3.47 13.2 S2F2 14.81 13.2
S6F3 3.47 19.8 S2F3 14.81 19.8
S6F4 347 265 S2F4 14.81 26.5
S6F5 3.47 331 S2F5 14.81 331
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Fig. 4 Locations of LVDTs"
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(a) Confining section (b) Section in the
longitudinal direction

Fig. 5 Locations of strain gauges
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Fig. 6 Axial stress—axial strain curves of the
tested concrete cylinders
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Table 3 Compressive strength and maximum strain
of the tested concrete cylinders

Specimens (1\/][[1631;) Ecu Foul For € ol €co
SOF0 36.2 0.0024 1.00 1.00
SOF1 41.7 0.010 1.15 4.17
SOF2 57.8 0.015 1.60 6.25
SOF3 69.1 0.020 1.91 8.33
SOF4 85.4 0.027 2.36 11.25
SOFS 104.3 0.031 2.88 12.92
S6F0 33.57 0.008 0.93 3.33
S6F1 50.37 0.017 1.39 7.08
S6F2 63.52 0.025 1.89 10.42
S6F4 99.49 0.034 2.75 14.17
S6FS 114.64 0.036 3.17 15.00
S54F0 45.77 0.022 1.26 9.17

' 54F1 60.00 -0.019 1.66 792
S4F2 74.77 0.023 2.07 9.58
S4F3 83.80 0.029 245 12.08
S4F4 104.15 0.030 2.88 12.50
SAF5 123.64 0.036 3.42 15.00
S2F0 61.50 0.038 1.70 15.83
S2F1 72.87 0.039 2.01 16.25
S2F2 92.68 0.036 2.56 15.00
S2F3 108.01 0.039 2.98 16.25
S2F4 115.72 0.038 3.20 15.83
S2F5 150.80 0.043 4.17 17.92
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Fig. 7 Axial stress-lateral strain curves of the
tested concrete cylinders
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