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ABSTRACT

The structural provisions of rectangular CFT (concrete-filled tubular) columns in the 2005/2010 AISC

Specification, ACI 318-08, and EC4 were comparatively analyzed as a preliminary study for establishing the unified

standards for composite structures. The provisions analyzed included those related to the nominal strength, the effect of

confinement, plate slenderness, effective flexural stiffness, and the material strength limitations. Small or large difference
can be found among the provisions of AISC, ACI, and EC4. Generally, the 2010 AISC Specification provides the revised
provisions which reflect up-to-date test results and tries to minimize the conflict with the ACI provisions. For example, the

2010 AISC Specification introduced a more finely divided plate slenderness limits for CFT columns. In seismic applications,

the plate slenderness limits required for highly and moderately ductile CFT columns were separately defined. However, the

upper cap limitations on material strengths in both the AISC and EC4 provisions are too restrictive and need to be relaxed

considering the high-strength material test database currently available. This study found that no provisions reviewed in this

paper provide a generally satisfactory method for predicting the P-M interaction strength of CFT columns under various

material combinations. It is also emphasized that a practical constitutive model, which can reasonably reflect the

stress-strain characteristics of confined concrete of rectangular CFT columns, is urgently needed for a reliable prediction of

the P-M interaction strength.
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Table 1. Comparison of formats in strength calculation
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Table 2. Comparison of nominal strength calculation
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Table 3. Limiting material strength and steel ratios

Steel or steel
Concrete strength | Steel strength strength ratio
ACI None
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Table 4. Limiting width-thickness ratios for rectangular CFT
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Table 5. Short rectangular CFT column strength depending
upon width-to-thickness ratio
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Fig. 1 Nominal axial strength vs. plate slenderness (AICS)
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Table 6. Comparison of effective flexural stiffness
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2t 232|E5N YIS FAe PEMAYIE BlmelT
B2 1, 2 oo AKRE 2% CFTA% DB
Title Researcher B th%pex 0 B/t | L/B (MFlga) (Mffja) (k%ix& )
Rectangular (305 x 305 x 8.6) 35.5 5.0 269 110 606
Rectangular (305 x 305 x 8.6) 35.5 5.0 269 110 543
Expe.rimente.il Rectangular (305 x 305 x 8.9) 34.3 5.0 600 110 933
e O oagn || Vauma, A Rectangular (305 x 305 x 8.9) 343 | 50 | 600 | 110 | 806
ﬁfferzfrsi?e] Rlcl(e;d o%) M. Rectangular (305 x 305 x 5.8) 526 | 5.0 | 471 110 | 597
tube columns Rectangular (305 x 305 x 5.8) 52.6 5.0 471 110 629
Rectangular (305 x 305 x 6.1) 50.0 5.0 660 110 700
Rectangular (305 x 305 x 6.1) 50.0 5.0 660 110 574
Rectangular (149 x 149 x 4.38) 35.5 5.0 269 110 606
Rectangular (149 x 149 x 4.38) 35.5 5.0 269 110 543
Rectangular (215 x 215 x 4.38) 34.3 5.0 600 110 933
Rectangular (214 x 214 x 4.38) 34.3 5.0 600 110 806
Rectangular (215 x 215 x 4.38) 52.6 5.0 471 110 597
Rectangular (215 x 215 x 4.38) 52.6 5.0 471 110 629
Rectangular (215 x 215 x 4.38) 50.0 5.0 660 110 700
Rectangular (214 x 214 x 4.38) 50.0 5.0 660 110 574
Rectangular (215 x 215 x 4.38) 32 5.3 600 110 926
Rectangular (323 x 323 x 4.38) 32 5.3 600 110 954
Rectangular (323 x 323 x 4.38) 48 5.1 660 110 645
Rectangular (144 x 144 x 6.36) 48 5.1 660 110 712
Rectangular (144 x 144 x 6.36) 32 5.5 269 110 553
Rectangular (211 x 211 x 6.36) 32 5.5 269 110 606
' - Rectangular (210 x 210 x 6.36) 48 5.4 471 110 512
N B Rectangular (210 x 210 x 6.36) 48 | 54 | 4 | 110 | 549
concretefilled Nishiyama, ., Rectangular (210 x 210 x 6.36) 340 | 49 | 262 40 267
steel tubular and
columns Sakino, K. (2004) Rectangular (209 x 209 x 6.36) 33.8 4.9 262 40 823
Rectangular (210 x 210 x 6.36) 49.1 3.4 262 20 503
Rectangular (210 x 210 x 6.36) 48.9 3.4 262 20 1141
Rectangular (319 x 319 x 6.36) 49.1 3.4 262 40 580
Rectangular (319 x 319 x 6.36) 49.1 3.4 262 40 1028
Rectangular (121 x 121 x 6.47) 49.1 3.4 262 40 1369
Rectangular (175 x 175 x 6.47) 48.9 3.4 262 80 1448
Rectangular (175 x 175 x 6.47) 49.1 3.4 262 80 2014
Rectangular (175 x 175 x 6.47) 73.7 2.3 262 40 1479
Rectangular (175 x 175 x 6.47) 73.7 2.3 262 40 3306
Rectangular (176 x 176 x 6.47) 22.6 5.1 618 40 611
Rectangular (176 x 176 x 6.47) 22.6 5.1 618 40 1701
Rectangular (175 x 175 x 6.47) 33.2 3.5 618 20 1040
Rectangular (265 x 265 x 6.47) 33.0 3.5 618 20 2393
Rectangular (265 x 265 x 6.47) 33.0 3.5 618 40 858

ots] ==& H253 43(8

1255) 20134 82 397



Mg . s

Title Researcher (B th%pi 0 B/t |L/B (I\/E;a) (Mff)a) Fﬁﬁ)

Rectangular (150 x 100 x 4.5) 33.3 | 124 | 3798 | - |1059.7

Experimental study Rectangular (150 x 100 x 4.5) 33.3 | 124 | 379.8 | 29 | 13285
on rectangular )

CFT columns Lue 5 Rectangular (150 x 100 x 4.5) 33.3 | 124 | 379.8 | 63 |[1722.3

with highstrength Rectangular (150 x 100 x 4.5) 333 | 124 | 3798 | 70 |18855

Rectangular (150 x 100 x 4.5) 33.3 | 124 | 379.8 | 84 |2089.8

Rectangular (120 x 120 x 5.8) 20.7 3 300 | 83 | 1697

Rectangular (120 x 120 x 5.8) 20.7 3 300 | 106 | 1919

Rectangular (200 x 200 x 5.8) 34.5 3 300 | 83 | 39%

Rectangular (200 x 200 x 5.8) 34.5 3 300 | 83 | 3862

Rectangular (130 x 100 x 5.8) 22.4 3 300 | 83 | 1601

Rectangular (130 x 100 x 5.8) 22.4 3 300 83 1566

Rectangular (130 x 100 x 5.8) 22.4 3 300 | 106 | 1854

Rectangular (130 x 100 x 5.8) 22.4 3 300 | 106 | 1779

Rectangular (220 x 170 x 5.8) 37.9 3 300 | 83 | 3684

Rectangular (220 x 170 x 5.9) 37.9 3 300 83 3717

Rectangular (180 x 100 x 5.8) 31.0 3 300 83 2059

behﬁ\iﬁrlg?dhigh Rectangular (180 x 100 x 5.8) 3.0 | 3 300 | 83 | 2019

strength . - Rectangular (180 x 100 x 5.8) 31.0 3 300 | 106 | 2287
rectangular Liu and Gho

concretefilled Rectangular (180 x 100 x 5.8) 31.0 3 300 | 106 | 2291

steel tubular stub Rectangular (120 x 120 x 4) 300 | 3 | 495 | 55 | 1739

Rectangular (120 x 120 x 4) 30.0 3 495 | 55 | 1718

Rectangular (150 x 100 x 4) 37.5 3 495 | 55 | 1815

Rectangular (150 x 100 x 4) 37.5 3 495 55 1763

Rectangular (180 x 90 x 4) 45.0 3 495 | 55 | 1725

Rectangular (180 x 90 x 4) 45.0 3 495 | 55 | 1742

Rectangular (130 x 130 x 4) 32.5 3 495 | 55 | 1963

Rectangular (130 x 130 x 4) 32.5 3 495 | 55 | 1988

Rectangular (160 x 110 x 4) 40.0 3 495 | 55 | 1947

Rectangular (160 x 110 x 4) 40.0 3 495 | 55 | 1912

Rectangular (190 x 100 x 4) 47.5 3 495 | 55 | 2035

Rectangular (190 x 100 x 4) 47,5 3 495 | 55 | 2138

398 szzpxsts =2n MosE 45(5H 1253) 20134 8Y

it





