Journal of Korean Society of Steel Construction

Vol.33, No.6, pp.383-394, December, 2021

"m Check for updates

ISSN(print) 1226-363X  ISSN(online) 2287-4054
DOI https://doi.org/10.7781/kjoss.2021.33.6.383

= X135 5 = X 5 = =
S ek 7138 Y=l tich AV IE =4
Usg' - yye”
HYATY, FRA BTN ATY, "B, SR, ERF

Investigation of Design Specifications for Compressive Strength of
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Abstract - In this paper, the design compressive strength of concrete-filled steel tube columns was analyzed and compared to the
results by applying the criteria shown in several design specifications, i.e. AASHTO-LRFD, AISC, Eurocode 4, and Korea
Design Standard, respectively. The characteristics of the design criteria for the concrete-filled steel tube columns were in-
vestigated, and the respective design compression strength by various domestic and foreign design standards was calculated and
compared with the experimental results. The effect of steel strength, compact, non-compact and slender sections on design
compressive strength for various composite columns were evaluated. It was shown that the design strength by AASHTO-LRFD
and Eurocode 4 showed good agreement with the experimental results in the literature, also AISC and KDS underestimate the

compressive strength compared to other design standards.
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Fig. 1. Type of composite section
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Table 1. Composite column constant

Cross-section Cy C, C;
Encased shapes 0.7 0.6 0.2
Filled tubes 1.0 0.85 0.4
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Table 2. Width-thickness ratio(1)

Section A A Ar Amax
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Fig. 2. Slenderness distribution of experimental results
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Fig. 3. Comparison of experimental results
and design specifications (CCFT)

Table 3. Percent difference of design axial strength and ex-
perimental results (CCFT) (Unit: %)

PAASHTO PAISC16 PKDS PEUR04

Section type

Ave. | -27.8 | -36.7 | -30.6 | -21.6

Compact
Stv. 9.9 8.6 9.7 10.3

Ave. | -263 | 389 | 405 | 315

Non-compact
Stv. 6.0 7.2 6.5 4.7

Ave. | 240 | 453 | 452 | -239

Slender

Stv. 8.0 6.7 6.7 12.6
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Table 4. Percent difference of design axial strength and ex-
perimental results (RCFT) (Unit: %)

Section type Passuro | Paiscie Pxps Pruros

Ave. | —15.6 | -26.8 | —29.9 | -143

Compact
Stv. 7.9 7.2 6.8 8.5

Ave. | 5.8 -21.8 | 244 -5.9

Non-compact
Stv. 8.9 7.2 6.9 9.8

Ave. | 9.0 422 | 422 | -12.0

Slender

Stv. 10.4 9.5 9.5 12.1
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Table 5. Slenderness parameters of design specifications

CCFT RCFT
(nfm) AASHTO | AISC(2016) KDS Euroﬁcode AASHTO | AISC(2016) KDS Eur(iczzode
) (Puo/Pe) (Puo/Pe) () () (Puo/Pe) (Pno/Pe) ()
1,000 0.0611 0.0667 0.0740 0.0723 0.0646 0.0653 0.0653 0.0763
2,000 0.2443 0.2668 0.2958 0.2891 0.2583 0.2611 0.2611 0.3050
3,000 0.5497 0.6003 0.6656 0.6504 0.5813 0.5875 0.5875 0.6863
4,000 0.9772 1.0672 1.1833 1.1562 1.0334 1.0444 1.0444 1.2201
5,000 1.5268 1.6675 1.8490 1.8066 1.6146 1.6319 1.6319 1.9064
6,000 2.1986 2.4013 2.6625 2.6015 2.3251 2.3499 2.3499 2.7452
7,000 2.9925 3.2684 3.6240 3.5409 3.1647 3.1984 3.1984 3.7366
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