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Table 1 Column specimens

Standard AFRP tube
Specimen| Ho9M- | H99M- | H99M-
A0 Ad44

Elevation

(mm)

Cross

section ;

(mm) R 2w ‘

4-ply 4-ply 6-ply
- 0.35 0.7
(bDo) s |

Longitudinal reinforcement :
12-D13 SD295 (Pg=2.44%)
Common | Transverse reinforcement :
details D6-@40 SD295 (Pw=1.28%)
Shear span to depth ratio : M/(VD)=1.5
Strength of concrete cylinder : 0y =36.8MPa

Table 2 Properties of material

Thickness or| @y €y E
section area | (MPa) | (%) | (GPa)

Aramid fiber sheet 0.193mm | 2059 |1.80% | 117.7

(1 ply)
Longitudinal (D13),
reinforcement 127mm e [RIE 502
Transverse (D6) ,
reinforcement 32mm° 466 1021 | 2231

*The Aramid fiber sheet has a lincar elastic behavior until
fracture.
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H99M- [H99M- [HI9M-
Ad44 | Ad4h | A66h

Standard
H99M-A0

Specimen

Drift angle

3.0% After loading test

Loading
direction i
< - t

Hustrated

crack face | 0.4 3.0 | 3.0 0.5 ;
Loading S o o T | [
direction Fg‘ﬂ 1 A ; i'; SRy
I I
( ’ : ) 3 ‘5 H
i i AL i
Hlustrated L——“ - = &
crack face | — — 3.0 0.8 0.6

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

Fig. 1 Observed cracking patterns
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Standard AFRP tube
H99M-A0 H99M-A44 H99M-A44h H99M-A66h
V(kN) 400] V(kN) 400] V(kN) 400] V(kN) 400.
o 1. 1 o
z 20014
s\ EEET || | N A
<@
&
>
-400
T T O il B i i
4 2 0 2 4 O e R |
.0 Ev (%)
@
Z
=
<
kG
o =
-3.0 R(%)
1 1 1 1 1 1
3 -2-10 1 2 3-2-10 12 3}|-3-2-101 2 3

Fig. 2 Measured V-R and Ev-R relationships
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V(kN)

400 F  HooMm-AO

----- H99M-A44
200 | ===== HO9M-A44h
= H99M-A66h

0
200{ "
R(%)
-400 1 1 11 1 . 1
-4 -2 0 2 4

Fig. 3 Measured skeleton curves
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100~
80
60

HOOMEAG6h HogM-A4dn

H99M-A0

40 H99M-Ad4

20

O 1 1 IR(%)I
0 1 2 3 4 5 6

Fig. 4 Accumulated absorbed energy
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Fig. 5 Calculated stress-strain curves for concrete
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V(KN) H99M-A0 | V(kN) H99M-A44]
400 - Flexural capacity Modified Arakawa's
L ) Modified Arakawa's| — \ L
""""""""""""""" shear sfrength
200 +
Test result Flexural capacity
Test result )
0 . , . , R%) | ! ! | L RGP
0 1 2 3 4 5 0 1 i 3 4 5
V(kN) H99M-A44h | V(kN) H99M-A66h l
Modified Arakawa's
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Flexural capacity shear strength
it b=t ST AR -
Flexural capacity
200 |- Test result B Test result
Modified Arakawa's
shear strength
0,
0 . . . . R(%) ! . A
0 1 2 3 4 5 0 1 2 3 4 5
Fig. 6 Measured skeleton curves versus calculated flexural and shear strength relationships
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Fig. 7 Calculated N-M interaction diagrams and

experimental results
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: Calculated shear strength
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(a) Calculation

(b) Experiment

Fig. 8 Measured strength and calculated bond, shear and flexural strength relationships
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Fig. 9 Ductility factor versus shear/ flexural strength
relationships
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