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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.

KEYWORDS : CFT, material strength ratio, high strength steel, KBC 2009, 2010 AISC, 2005 AISC, eurocode 4, ACI

Pi7leE Ashe Ao dF= FgEsin

A==l
[e)
mazczy Be4VE AAZ F9e sk 9o :161
U

I

.M E

AT AR ALE o} =TS e} g o] 7% 9A] MEe Ho] 4 gloma ACT?, AISC?

=3

AT EF Y| FEAT oo A7xeE)-FATEYS o] AT 72 2 AT AY ATANES Azse] 2 o
A A wgen FF ATYEE 2P 9% 7]
Note.-Discussion open until February 28, 2014. This manuscript for T 2 Eas & 93l o] APApE Fejsie] £ Fol
this paper was submitted for review and possible publication on At B AFL o] 74¢d 48 =A(CFT, concrete
gb%usaéé 22%132013, revised June 13, 2013; approved on July 29, 2013. filled tube) TA7 Sl Z2HS =31 289 ¥ melTolch
B, 42 3508 22 FIRA) 0P Bl %

* .
Corresponding author Yol = }Q ok Aga? 7de =9 gz =
Tel. +82-2-880-9061 Fax. +82-2-878-9061 6y e PrzAA7FEY ZIAYEAANFS o BE

E-mail: ceholee@snu.ac.kr

slaypxsts =27 H5A 45(5H 1255) 20134 82 389



go| mEstAY BH|ste] o] SHeA JiAe] 2A7F
o = ?i?ow = ACI 318-2008" 2005/2010 AISC
71257 mea™, 2009 KBC®e) CFT7] A 23S
7] gokslm H];ﬂ‘ﬂ“okﬂ &7 71E3d 3 Oﬂ?‘%}% =

=

ARkl st

1

2. Zt8 CFT7IE dA7[= Hln

2.1 2010 AISC &rdri=el E3

KBC 20099] Z7te] HE 2005 AISC 7|%3} Hlwd
o, 7P 229 2010 AISC 71%& 23479 238EA
A FEo] HAHEE oiF AP 7, 8 9 ¢
A9 A=Akl 9lojA ACI 318-2008(¢]3 ACD 9 A
75U MIEAPYE =G 3 ACI B4
7188 Az A EA BATE 2010 AISC 7182 A2

IR A TGN, FAR7L 7 o ATt 1)
=4 ol TRAeR yd dde] TARERAATE A

&3, EC4dME Asd FEARHLATE AEett
Table 12 ACIL, AISC, EC491Ae] 37159 493 =
(squash load) AFg4] Eul& &g Aelot.

7t 71 A AXShe AEAPY A9 Tt e gt 2%
24 3T vlm Yoz HoA®= FOSM(First Order
and Second Moment) Reliability Analysisell €]t A7
29 S Hlart e og Wit o] AYdle Ha
g of%, A, H2, 2AEY] W ¥ EFHA AEUt
Fasitt ol CFI7Ied =3 TAZ} ofd 84 5 o
& A= sgHe Aotk 48 591, 54 AAlets
. 243stke H(L/D)ell thek 2 7159 *474]”0] GEEA

Table 1. Comparison of formats in strength calculation
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Table 2. Comparison of nominal strength calculation

ACI AISC EC4
AISC P-M curve
" / Plastic Stress .
Compatibiiy | Distribution Method | [P Bess
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/ Strain Compatibility
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Table 3. Limiting material strength and steel ratios

Steel or steel
Concrete strength | Steel strength strength ratio
ACI None
f, < 525MPa
AISC |21 < f,; < T0MPa (KB02009 ps = 1%
f, < 440MPa)
02<6<09
EC4 f.<60MPa | f, <460MPa | s_ Auf
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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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Fig. 2 Comparison of short rectangular CFT columns
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Fig. 3 Comparison of flexural strength of rectangular
CFT sections
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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) 52,6 | 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) 355 | 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

' B Rectangular (210 x 210 x 6.36) 48 5.4 471 110 512
occom o O | apmoto. T 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

sz xsts =28 M5 45(53 1258) 20134 82 397



18 - 7E3|

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

Rectangular (150 x 100 x 4.5) 333 | 124 | 3798 | - |1059.7

Experimental study Rectangular (150 x 100 x 4.5) 333 | 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) 333 | 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) 31.0 | 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) 475 3 495 | 55 | 2035

Rectangular (190 x 100 x 4) 475 3 495 | 55 | 2138
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