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Standard AFRP tube Steel tube
HC98M-A0 | HC98M-A11 |HC98M-A44 | HC98M-S33

Specimen

Elevation 750
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. / v

section “1\e . j

(mm) e v

1 gage
steel hoop 1 ply 4 ply 3.2 mm

Note: Longitudinal reinforcement is 8 - D19 (SD490),p, =
3.67%; strength of concrete cylinder is 40.6 MPa.
Steel hoop in HC98M-AQ is D6 - @40 (SD295), p,, = 0.57%.

Figure 1 Column specimens
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Table 1 Properties of reinforcing materials

Table 2 Summary of experimental results

. tensile |tensile - : Vmax | VR=3% | Vitex | Vimax | failure
transverse :)?f:&?;i yield | yield Yo:jmlg i SPECIMEN | &N) | kN) | (N) | Voo | mode
reinforcement strength | strain "‘"Gl‘)‘ us HC98M-A0 | 264.9] 126.8 | 356 | 0.74 | bond
aea | ompa) | (@) | ©FY HC98M-A11] 183.0] 153.5 | 376 | 0.49]| bond
AFRP HC98M-A44276.0] 261.3 | 39 .69
> ]St;eet 0.193 mm| 2059 | 1.80 | 117.7 L ﬂz)((’"g]
DY HC98M-S33 [ 416.5| 374.5 [ 413 [ 1.01 Y
steelplate | 3.2 mm | 374 | 020 | 222.7 = bond
vertical bar 5 Note: The Vy.x shows The maximum shear force in the
(D19-SD490) 287 mm 490 0.26 | 1935 push loading direction, V34 expresses the shear force at
lateral steel drift angle R = 3%, and V,, represents the analytical
(D6_SDS2;e5) 32 mm’ 388 ] 0.22 | 184.1 flexural capacity by fiber model.
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Note: Arabic numerals express maximum width of crack (mm)

Figure 2 Observed cracking patterns
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Figure 3 Measured horizontal force - drift angle relationships of columns
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Figure 4 Measured vertical strain - drift angle relationships of columns
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Figure 5 Measured strains of longitudinal bar - drift angle hysteresis loops of columns
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Figure 6 Accumulated absorbed energy of columns
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Figure 7 Bond splitting mode assumed in analyses
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Figure 8 Comparison of analytical results

responding to several bond splitting failure

— 316 —



steel tube -
thickness AFRP tube
o 13r t=45mm 13 plies
121 s =8 mm .X
t=4.1 mm T
LTr £ =306 mim _* steel hoop
¢ < - spacing
1.0 - o5 12 plies s=7 mm
s=90 anl\m 11 plies
0.9 1 L 1 1 |
2.0 2.2 2.4 2.6 2.8 3.0

effective confinement ratio P,
Figure 9 Essential transverse reinforcement
corresponding to bond stress due to flexure
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Figure 13 Comparison of analytical flexural capacity with perfect bond and experimental skeleton curves
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