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Experimental Study on Central Compression Properties of Concrete
Filled Steel Tubular Column
(Part 1 Square Cross-section)

Yutaka MATSUMOTO™', Shuichi UEHARA™!, Akihito NOGUCHI**

Abstract

The structural performance of concrete-filled steel tubular columns (CET) has been widely investigated. However,
most of these studies have been performed on columns with circular or square sections.

The present study reports a central compression experiment of rectangular CFT columns. The basic structural
performance of the rectangular CFT columns is inspected. In a pilot experiment, the experimental method was tested on
square CFT columns, similar to the existing studies. Equal axial compression was applied to three CET columns on a
concrete part. The effect of cross-section on the compression performance in the central compression experiment was

then determined.
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Table 1 List of specimens

Specimen | BXD (mm) t (mm) B/t B/D Volume ratio™’ H (mm) Fc (MPa) Steel material
No. 1P 175x 175 6.0 29.2 0.15 350
No. 1 75X 75 16.7 0.27 225
1.0 18 STKR400
No. 2 100 100 4.5 22.2 0.20 300
No. 3 150 x 150 33.3 0.13 450

* 1 Volume of the steel tube/Volume of the concrete
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Fig.1 Test set-up and Instrumentation

1R TE DI, SEOWS A% EHNT 2 72028 M OZEMFHI TR L AR WALELS, 4 BOZEMEE I [ 7-.
B, Az —brDar T 7 A FRIREOMWIREIRZ 5720, SIS IBEDL SR WERZ, Sy 774V
THYY Lz, SHUCE), EEREL-aY 7)) — DM ENE/NSLTELLDEERD.

2 -2 MHEERER
(1) s
F 202, S OB R AR, M ORI, RENDL OOV r Y -7 54 AEHAWTIELTE
HEDS 3RV L7z, b, AR5 5B & L7z,
(20 arzy—»
F212, ar ) — boOMERBRREEESIC, 22— OREEERT. WaRENL KBOEREY ) —-X



a2 ) — b FRERER O WL EMTERICBE S 5 RIS — 101 —

ERXRUTHL HHENATEHEI Y 7)) — ML, H@EELVITI Y FEA Y FEHOTWS, A5 2 7F13180mm, B
MO~ 1E15mm & L7z,

—EOEBRZISHM TEML 72, OB OMEEOENTY ) v ¥ —iEEEI23. 2N/ mm? 234 U T\ b & & A5FEE
TX5.

Table 2 Material test results

Specimen 0y (MPa) E. (GPa) 0. (MPa) cos (MPa) & (%) E. (GPa)
No. 1P 355 169. 0 421.6 30.6 0. 26 24.8
No. 1 378 235.9 415. 3 32.3 0.29 22.9
No. 2 349 219.3 406. 4 33.8 0. 26 29.0
No. 3 360 224.9 427.7 32.3 0.29 22.9

Table 3 Mix proportion

Unit mass (kg/m”?)
W/C (%
o) Water (W) Cement (C) Coarse fines Super plasticizer
aggregate
64.1 195 305 909 1018 3.05

2 -3 ®WEHE

WATEEIC BV TIE, ATETOR 1 BERATRITIR S £ 912, BB im0 BliR 2 W3 2 Mumdeth <, HLEkED %
2000kN J7RERABRIRIC L W WA $ 5. 72, PLOEMDZFTIE Y 7 ) — FORIZEHE S S 720 RO _E T i 126
HEOWERT L ) 5mm /hSWIESBHEOMD 70y 7 2 Hwa, bk, #imod 5% 0%127% 5 £ T
24T . WA 7077 A%, PRI BV TR E20kN oM S8, a2 7 ) — MEEDBEIIZEMHE S L7

3. KEBRKER

3.1 WEIhAIVU—-FOIEH—0OTHER

EHESE TR I NIa 7)) — b, HUDERMZ 2T 556, WED 5% 2 M54 2SN C—FkC v 7z
DT IAIS T 00 S WIHN TR X S RwEEZONL. L LAMS, SIS OBEOS % BT Ko 5
CERBEETEINETH S, 2T, RFEICBWTIE, SFE RSN & 0T AOMREEZORNRICT S
FAWCBELERERZRL TS, ECHEINZI 27— ORI Eos 22027 ) — DY) ¥ ¥ —ifE o
THLT (LUF, SEEH RIS EL L 1E5), ERTb LR Sz a v 2 ) — b ORI 5as I E L - 0§ A
MR EEFERZ X 2(a), OIRT. KHi2id, L-Series Dcoes, 0w 78T, FHHEGHISHEZa > 27 ) — h0&EH
W Nexa7ar 27— bOWERE Ac THE o TR 7. BREBKOEH 0T A eold, ERMARIZHD 157 4 D%
REEFCHIE L7 E3E % H w7z

Fed, ERAEE WG A4, SCHK6)DBEE D SERK L-Series & FAEDRRETSM & L7z No. 1P atErk 2 844 L7z,

X 2@79n6005 X912, MHEIEE, SCH6)0 L-Series L AR LEZR L TWAZ &390 b, T2 1) — |
DIEFERMELDEOMRE A=, ) ¥ F—RED/NE W LSeries D25 No. 1P L) KEL RoTWA I ENGHh5b
I, YU U —BREFIO%N DERPEEL TCHLHDEEZLNL. LELAEDS, KGTlEI ) vy —mEE /NS
A=F L LTniWE, SHROWEHREE TS, DEX), KEFHEZ, BEOEBRFBREZMARI VI 0LE
Abb.

B20IE, EBEILB/tE/XTXA=FIZLTHEADERBEREZELLZLIOTHD, ZORPLSPH LI, WHES
N7za> 2 ) — b OBEEIZREDIRELAVNES L B Lo TER LTV Z e 05, H2(e)Nk, AR
EHREEOMBRERLIZODTH L. ZONLGD2 &) ICHRERIPIKRE 25 MEI 2 %) 2L TR
HLTWALZEDRGhD.

B 2(c)Nd, W EAREAEROEBERLEZODTHS. ZOMDPSHMDE LI IERBEIKREL 25 G ED
WZ25) IZL7z>T, ERLTWLZ D05,



—102— a7 ) — N EREO LA IR B 2 EERI TR
Table 4 Experimental result
Specimen cOcemax (MPa) Eco (%) COCBmas/ cOB
No. 1P 40.5 1.76 1.32
No. 1 77.3 1.50 2.39
No. 2 57.5 1.70 1.70
No. 3 35.5 1.76 1.10
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Fig. 2 Experimental Results of stress-strain Curves of Concrete Confined by Square tube
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Fig.3 Out of plane strain-Axial strain Curves
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(c)No. 3

Photo1 Failure mechanism square CET column
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0, * yield strength of steel tube
0. - ultimate strength of steel tube
05, & - stress and strain of concrete at peak point
O, €0 - stress and strain of confined concrete at peak point
E.  Young's modulus of steel tube
E. @ Young's modulus of concrete



