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Abstract - In this study, the axial compression behavior of concrete-filled octagonal tube columns (OCFT columns) was experi-
mentally investigated. Eight OCFT column specimens designed as the slender and noncompact sections using thin-walled tubes
were prepared for the compression test. The wall thickness, fabrication detail, and section shape of the thin-walled tubes were
considered as the test parameters. The test results showed that the buckling mode of the tubes and the compressive strength of the
columns were affected by the test parameters. By using the thick tube wall and section geometry close to a circle, the local
buckling of the tube wall was delayed and thus the column strengths were increased. The theoretical strengths of the OCFT col-
umns computed in accordance with the provisions for filled composite columns specified in KBC 2016 and AISC 360-16 were

compared with the test strengths.
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Table 1. Limits of width-thickness ratio of tube walls under
compression (KBC 2016 Sec. 0709)

Type A Ap Ar Awvese
E E E
Rectangular b/t 2.26 F_y 3.00 F_y 5.00 F_y
) E E E
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Fig. 2. Section details of OCFT column specimens

Table 2. Test parameters of OCFT column specimens

Contributions of steel and concrete to axial capacity
. Section
Specimens b (mm) ¢ (mm) A (= b/t) class” Ay ) o e Sl il co?lttrrei:gﬁglon
2 ratio & (%)
Q-4.5 400 45 88.8 SL 7,790 138,000 5.35 49.6
Q-6.0 400 6.0 66.6 NC 10,400 135,000 7.15 52.8
T-4.5 400 45 88.8 SL 7,380 149,000 471 46.3
T-6.0 400 6.0 66.6 NC 9,820 146,000 6.28 493
T-4.5-S75" 400 6.0 66.6 NC 9,820 146,000 6.28 493
T-4.5-S150" 400 6.0 66.6 NC 9,820 146,000 6.28 493
T-4.5-R 400 45 88.8 SL (SL)"™ 6,710 129,000 4.94 475
T-6.0-R 400 6.0 66.6 NC (CP)"™ 8,950 127,000 6.45 50.0

*: Confining Spirals (D10) were used inside the core concrete: ps = 1.26 % for C5 and 0.63 % for Cé.

**: SL, NC, and CP indicate slender, noncompact, and compact sections, respectively, classified based on the b/t limits of square sections.

*#*%: Sl and CP inside the brackets were section classification based on the b/t limits of circular sections (see Table 1).
wkkk: =489 and 407 MPa for ¢t = 4.5 and 6.0 mm, respectively; foc = 33 MPa; and § = F, A, /[FyAs + 0.85 fuAc]
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Table 3. Comparison of theoretical and test strengths

Specimens | 4 (= b/f) 2 2 secﬁgP Theoretical strengths (kN) Test strengths (kN)
class P, P, P Pro P, P, P./P,
Q-4.5 70.0” 46.8 62.2 SL 7,675 | 6,993 | 6,189 | 6,189 | 6,156 | 7,197 1.17
Q-6.0 52.5" 51.3 68.1 NC 8,019 | 7,351 8,016 | 7,966 | 8,714 1.09
T-4.5 88.8 46.8 62.2 SL 7,798 | 7,059 | 5219 | 5219 | 5200 | 6,225 1.20
T-6.0 66.6 51.3 68.1 NC 8,104 | 7,379 7,503 7,467 | 7,820 1.05
T-4.5-S75 66.6 51.3 68.1 NC 8,104 | 7,379 7,503 7,463 8,213 1.10
T-4.5-S150 | 66.6 51.3 68.1 NC 8,104 | 7,379 7,503 | 7,463 | 7,969 1.07
T-4.5-R 88.8 64.4 81.6 SL 7866 | 6263 | 6220 | 6220 | 6,182 | 6,707 1.08

T-6.0-R 66.6 77.4 98.0 CP (75;1336)9 6,642 (7’%1336)9*** (7,86’638)6**** 8,064 a '%';))Z***

A= begy/t where bey=315 mm.

" SL, NC, and CP indicate slender, noncompact, and compact sections, respectively.

" F,, was greater than F}, and thus P, was not computed.

"™ The bracket strengths were computed using C, = 0.95 in Eq. (3) in accordance with AISC 360-16.
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