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Table 1 Column specimens

e Standard AFRP tube Steel tube
2 E| H98M- H98M- H98M- H98M-
i A0 Ad4h Ad4 S33h
§ 750 | o
P e el o
8 g o el e e .

Wall thickness of the steel tube : t=3.2mm
Wall thickness of the AFRP tube : 4 ply
Longitudinal reinforcement :

8-D19 SD345 (Pg=3.67%)
Transverse reinforcement :

D6-@40 SD295 (Pw=0.64%)
Shear span to depth ratio : M/(VD)=1.5
Strength of concrete cylinder : 08=37.3MPa

Common
details

Ti#¥ (E&R)
Faig L ERH)

BD % (FERMIBEHER) HURE
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Table 2 Properties of material
Thickness or sOy | s€y| sE
section area | (MPa)| (%) | (GPa) sE*t
Aramid fiber shq

ramid fiber sheet | 193mm | 2059 | 1.80 | 117.7] 2%
(1ply) (4ply)
Steel plate 3.2mm 265 | 0.20| 222.7| 712.6
Longitudinal (Dl9)7
reinforcement 287Tmmi

Transverse (D6)
reinforcement 32mm

380 | 0.22 189.2

388 | 0.22| 184.1

O (MPa)

2000 A
Aramid fiber sheet .~

d

7~

e

10001
- Transverse
e reinforcement

0 ; Steel tubey L
0 0.5 1 155 2
Fig. 1 Stress-strain relationships for reinforcement
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Table 3 Experimental result

1 Vnm V]{:} Vllux Vm:nx fal Iure
Specimen (kN) (kN‘)Z &N) Aﬂﬂ mode
H98M-AQ |270.7) — |[325.5 0.83 bond

H98M-A44h| 299.5|226.1| 340.0 0.88 bond

H98M-A44 | 273.8| — |335.7 0.82 —

flexural
->bond
Note : V__is the maximum shear force in the push
loading. V_,,, is shear force at drift angle R=3%.

V., is analytical flexural capacity by fiber model.

H98M-S33 | 358.8|253.2| 325.9 1.10

= AFRP Steel
E Atandard tube tube
‘g_ HI98M-A0 H98M- | H98M-| H98M-
iz Drift angle Addh | A44 | S33h
05% | 1.0% | 2.0% After loading test
o O :
@] 4 1
3 g
— 1.5 1.5
z [ !
< 5
% 4 oy
S 7 A\
‘ P = U A
— — 0.3 1.0 0.7 1.0

Note : The numerals are width of the maximum clack (mm).

Fig. 2 Observed cracking patterns
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Standard AFRP tube Steel tube
H98M-A0 H98M-A44h HI98M-A44 H98M-S33h
V(KNM400+ V(kKNM400L
)
:
R~
>
)
:
i
@
'0'5 1 lRl(%) '0'5 1 |R|(%) 'O'i 1 |R|(%) |-0.§ 1 L1
32-101213/32-101213(32-101223|-3-2-10123

Fig. 3 Measured V-R and Ev-R relationships
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Vs : Calculated shear strength, Vexp : Experimental result,

Vf: Calculated flexural capacity,

Tbu : Bond splitting strength

Tf : Bond stress at yield of longitudinal reinforcement

5 Vexp/V{ ) Thu/Tf ) :
s Thu
o HI98M-A0 Ea : The modulus of T*(Vexp/Vi)
= HI98M-A44h elasticity for aramid :
1 sk A H98M-A44 15k Es : The modulus of 1.5F :
¢ e  HI98M-S33h 3 elasticity for steel ’
]/3*]\>W 1/’%*Pw ’ . Ea/Es*Pw
] e e e AN st ctia s e e s r e an e an ] .......................... I S T o G
%3 "  EaEs*Pw 3"
' : ’ Ea/Es*Pw . LA Vs
0.5k : _ Vsivi| oshy Vsivi| osk; VI (Vexp/Vi)
0.5 1 1.5 2 1.:5 2 05 1 135 2

(a) Experiment

(b) Design code

(c) Experiment and design

Fig. 4 Measured and calculated bond strength / bond stress versus shear/ flexural strength relationships
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Fig. 5 Calculated stress-strain curves for concrete
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Fig. 7 Bond strength and shear strength

versus number of aramid fiber
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reinforcement relationships
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Vslip : Max. lateral capacity (bond slip)
Vu : Max. lateral capacity (perfect bond)

11 AFRP tube(4ply) and hoops(D6-@40)

1
0.9
0.8
0.7

0.6 A R ] ]
30 40 50 60 70 80 90

1.1 Steel tube(250%250%3.2) and hoops(D6-@40)

l Vslip/Vu
09k 3 e o o
08l —o—38DI3 |* ®
———38DI6 [¢e o
07L &— 8-DI9
(SD345) 35 (MPa)
0.6 1 1 ] 1 ] ] L

30 40 50 60 70 80 90

Fig. 9 Calculated flexural strength with perfect
bond or bond slip
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<+ 100%

300 = Y 80%

200

Fig. 10 V-R curves versus number of aramid fiber
sheets relationships
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