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Abstract - This paper presents the experimental results of behavior of square CFT columns with large the width-ro thickness ratio
strengthened with carbon fiber reinforced polymers (CFRP) sheets subjected to concentrated axial loading. The main parameters
were b/t ratio and the number of CFRP layers and 6 specimens were fabricated.. The values of b/t were ranged from 60 to 100.
From the tests, Maximum increase of 16% was also achieved in axial-load capacity with three transverse layered CFRP applied
on four sides of steel tubes. The load capacity decreased up to 41% comparing with nominal load capacity of unstrengthened CFT
column. However, for CFRP strengthened CFT, the load capacity decreased up to 32%. Finally, from the load-strain
relationships, the local buckling occurred before yield point of steel tubes. Also, from the load-strain relationships, it was
observed that local buckling were delayed on CFT columns by CFRP sheets retrofitting.
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Fig. 1. Stiffner reinforced CFT section details

N “ /) Delaying local buckling
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Fig. 2. The concept of local buckling delayed by CFRP sheets
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Table 1. limitation of width-to-thickness ratio for each

specification
Specification limitation of b/t
2005 |b/t=\/3E/F,
KBC .
2009 |b/t=2.26/E/ F,
2005 |b/t=2.26/E/F,
AISC Compact section : b/t =2.26 E'/Fy

2010 |Non-Compact section: b/t =3.00 E/F,/

5.004/E/ F,)

(Maximum limitation :

Table 2. Test specimens plan

Fig. 3. Cross section

CFRPZHE}_—_ ]5":.}\]0” 5‘]—5(15]—0:1 7]—3’.]—7({%”01] 7# Qo H}
Hrystlom, /\]t”'*i ol o7 5}o] 1007 FAY}
APA AEE Table 20 2|5kt
59}, SF60—-3To|| A SF=
60 HEFAR (/1) =

2.2 =A™

7] 1.6mm, 2.83mm 7ol oist xﬂiA]ﬁMﬁﬂh
Table 39 F2]stAaL(H, EF o] A4= AAR4=2)),
CFRP#E| didt A2 @ A3}= Table 4] H2]51%
o} A zAl A Alggt o EA] 3] A CFRPHE FAl=
0.184mm/plyo|™, o FA] T3 & CFRPHE AlFF7=
0.5~1,0mm/plyo|tt, WH SHE ZAYES AAE
£ 21MPao|H, 289 QI&7= 24 AIM= 29 5MPac]th,

Table 3. Material test results of steel plate

_ sizemm) || b | Length| CFRP|KBC | AISC
Specimen | (BXBxt, | 1 actual | (mm) | ply |2009| 2010
oy | P ply

[1-142.6x
SF60-0P 142.6x2.3 60 | 62.7 | 414 - O [compact
[1-142.6x
SF60-3P 142.6x2.3 60 | 62.7 | 414 3 O  |compact
sFg0-0p | 718861 g |36 | ssn x | mon
188.6x2.3 ’ compact
[1-188.6x% non
- R X
SF80-3P | oo ooy | 80 | 836 | 552 | 3 compact
[1-163.2x
- R - X
SFI100-0P || 200" | 100 | 100.0 | 690 slender
[1-163.2x
SFI100-3P || 2 ""c | 1001000 | 690 | 3 | X |slender

* (O within b/t limitation / x : over b/t limitation

Elastic
. F F i
Th(lr;l;rll)ess v }Z MIZ Fy/ F, ]?)frl(%jgl Modulus
(MPa) | (MPa) | (GPa)
1.6 136 201 67.6 22.8 219
(1.6mm) ' '
2.3 288 371 0.78 23.0 207
(2.2mm) ' '

Table 4. Material test result of CFRP sheet

Thickness Tensile Strain at Elastic
(mm) Strength B Modulus

(MPa) P (GPa)

0.184 2696 0.015 179.7
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(a) SF100-0P

(b) SF100-3P
Fig. 7. Final failure shape (SF100series)
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Table 5. Test results

Specimen ASQ A02 Prse | PO | e l\izglelrzt

() | () | (N | (N) | B, | 00
SF60-0P | 1233 | 19044 | 900.0 | 917.1 | 0.99 bi;fﬁlng
SF60-3P | 1233 | 19044 | 936.5 | 917.1 | 1.02 bulgljﬁlng
SF80-0P | 1638 | 33856 [1300.0|1470.7| 0.88 bul;’l:ﬁilg
SF80-3P | 1638 | 33856 |1409.6|1470.7| 0.96 bulgl‘(’ﬁilg
SF100-0P| 1034 |25600 | 518.6 | 883.1 | 0.59 big;ﬁilg
SF100-3P| 1034 | 25600 | 600.6 | 883.1 | 0.68 bul:l:filng
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Fig. 9. Load capacity increasement ratio
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