%25 % %3 rHAMFE TEFR Vol.25 No.3
2008 9 A Journal of Architecture and Civil Engineering Sept. 2008

NEHES:1673-2049(2008)03-0026-06

WE B % LR R A0 2 E AR IR

F R.EIR
(LW A EATRER WA K9 410082; 2. il BRIRIEBE )4 il 528409)

BE: T ISHEMEAEEGHERBLEERTTHEREARR NG RABRAR, R 22545
AABELRE LGRS RE TR, EATEARRET A F LSRR IEGMAM S RE L
RN EKFGERR ARG BB LR EIREARE A KRk ik AT
TR FRAARTAS ANSYS st4h AN M E-EEXAZHRTT N REMFAE T KE
B TREIME. M AR FEEDESRITHER, ZRABLELTMAIRERLA —ZH

S,
XBIANETABT LR RBEL WEHF; REH;ART
FESHES.TU392. 3 X RERD A

Experiment of Axial Bearing Capacity of Self-compacting Concrete-filled
Steel Tubular Columns

LI Yi', TANG Xi-long®
(1. School of Civil Engineering, Hunan University, Changsha 410082, Hunan, China;
2. Urban Planning and Design Institute of Zhongshan, Zhongshan 528403, Guangdong, China)

Abstract: Eighteen self-compacting high-performance concrete-filled steel tubular columns were
tested under axial compressive loads. The main parameters varied in the tests were mixture ratios
of self-compacting concrete and loading modes. Based on the relationship between stress and
strain of self-compacting concrete-filled steel tubular and concrete, a practical calculation method
for theoretical analysis was applied by using axial strength bearing capacity of steel tubular
columns. The finite element program ANSYS was applied to the analysis of axial compressive
column load-strain relationship. It shows that the test values are higher than the theoretical
values and are in good agreement with the finite element analysis. The test results have some
practical references for relevant engineering application.
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3 CCC31~CCC36 0. 36 470 38 12 47.9 3.873
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Fig. 1 Loading and Failure Conditions of Specimens
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Fig.2 Relation Curves of Loads and

Average Longitudinal Strains
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Tab.2 Analysis Results of Self-compacting Concrete-filled Steel Tubular Columns Under Different Loading Modes
f - - pyr— -

5 | | e || ¢ | FRORSE | REDEST IR REDARATI ) v Na | N v
1 ccel 44, 4 B 0. 86 296 221 288 1. 339 1.028
2 CCC12 44. 4 B 0. 86 278 221 288 1.258 0. 965
3 CCC13 44. 4 A 0. 86 287 221 285 1. 299 1.007
4 CCCl4 44. 4 A 0. 86 280 221 285 1.267 0. 982
5 CCC15 44. 4 A 0. 86 270 221 285 1.222 0. 947
6 CCC16 44. 4 B 0. 86 290 221 288 1.312 1.007
7 ceezl 44,9 B 0.85 316 223 293 1.417 1.078
8 CCC22 44.9 A 0.85 305 223 291 1.368 1.048
9 CCC23 44,9 A 0.85 319 223 291 1.430 1.096

10 CCC24 44,9 B 0.85 298 223 293 1. 336 1.017
11 CCC25 44,9 B 0.85 263 223 293 1.179 0. 898
12 CCC26 44.9 A 0.85 331 223 291 1.484 1.137
13 CCC31 47.9 A 0. 80 295 231 295 1.277 1.000
14 CCC32 47.9 A 0. 80 288 231 295 1. 247 0.976
15 CCC33 47.9 A 0. 80 275 231 295 1.190 0.932
16 CCC34 47.9 B 0. 80 296 231 298 1.281 0. 993
17 CCC35 47.9 B 0. 80 313 231 298 1. 355 1.050
18 CCC36 47.9 B 0. 80 319 231 298 1.381 1.070
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Fig. 4 Comparisons of Load and Strain Curves by

Finite Element Analysis and Test

A ANSYS JHE A #9E B %5 55w P RE TR BE L
R BR KB N (LR 2. d13R 2 AT LLAG
s Noe/ Nua BF{E08 1. 313,377 2205 0. 083, 1]
DA L B8 1 5 E it 3020 2247 5 Nue/ Nuw 1

FEIME N 1. 013, 377 22 0. 060, AT WAL 56 {55 A
BRICIM BT (L) 73 R4

4 & iE

(DM A® s tEReREE L S F R A R
b R EBE S MBLATERE ST .

(2) A TR] A o 2 2 OPR 25 e SR 98 X 8 A7 AR ]
WY 28 S H R HOR B FEPER I — E 1 22 5%

OB BTk 19 A % SR B - I A b st &
BB EE A TR SR b A O B SR R O S
A R B R PR AR AR e mT AR P 3 4 TR o
LAY F YT IR AT R B S R P RE TR R A 1R Y
5 SR BN HR

(DAY (B & T B A {6 5 A BRoT 70
{5 R B & B ] A O TR L B i 2%

S & k-

References:

[1] Rl HeE2. mdkaeiREE £ IMI. 4t 5. v E k8
AL 5 1999,

WU Zhong-wei, LIAN Hui-zhen. High-performance
Concrete [ M ]. Beijing: China Railway Publishing
House, 1999.

[ 2] AITCIN P C. High-performance Concrete[ M]. Lon-
don:E and FN Spon,1998.

[3] SHAH S P, AHMAD S H. High-performance Con-
crete and Applications [ M ]. London: Edward
Arnold.1994.

41 ® vk, ESCF. B E R EE L0 52 R A AR A 43
Hr b BCERLT ] A 2 B 2241, 2007, 20(2) - 83-86.
HAN Bing., WANG Yuan-feng. Creep Analysis Com-
parison of Circular Axially Compressed Concrete-
filled Steel Tubular Members[]]. China Journal of
Highway and Transport,2007,20(2) ;:83-86.

(5] TR iR, B N8R -8 E KA
ARSI A 2 24 2007, 20(4) £ 65-70.
DING Fa-xing, YU Zhi-wu, JIANG Li-zhong. Bearing
Capacity of Middle Long Concrete-filled Circular Steel
Tubular Columns Under Axial Compression[]]. China
Journal of Highway and Transport, 2007, 20 (4).
65-70.

6] BREH. TN L. MR8 0 P RE

WEgELT]. w2 B2l 2007, 20(6) £ 56-60.
CHEN Bao-chun, WEI Jian-gang, WANG Jia-po. Re-
search on Deflection Limit Value for CFST Arch
Bridge[ J]. China Journal of Highway and Transport,
2007,20(6) :56-60.



4 F R.EFNTABFERBEIEMCZERE KR 31

(71 2R/ B A0 R B AR 45 O RS 1R 6 - il T A

Hy a2 bere L) . o 2 B 2 4, 2006, 19(4) . 77-81.
LI Xiao-wei, ZHAQO Jun-hai, ZHU Tie-dong, et al.

ZHONG Shan-tong. Concrete-filled Steel Tubular
Structures[ M. 3rd ed. Beijing: Tsinghua University
Press, 2003.

Mechanics Behavior of Axially Loaded Short Columns [12] shAkiE. SR TR EE 454 BIg S M. db 5T
with Concrete-filled Square Steel Tube [ J ]. China Bl L, 2004.

Journal of Highway and Transport, 2006, 19 (4). HAN Lin-hai. Concrete-filled Steel Tubular Struc-
77-81. tures — Theory and Practice [ M ]. Beijing: Science
ERRLL L SRIGNE 2 SR, A5 5 A O 0 0 TR Press,2004.

T ARZ AT ] AR S TR, 2007, [13] CCES 02—2004, B % £ iR &t + ¥t 5t LHeraLS].
24(1) .64-68. CCES 02—2004 , Guide to Design and Construction of
WANG Yi-hong,GUO Zeng-hui, L1 Xian-shun, et al. Self-compacting Concrete[ S].

Bearing Mechanism of Concrete-filled Steel Tubular [14] BB, A&l B8R, % A% LIRE 451 6
Joint with Core Steel Tube[J]. Journal of Architec- FAFoE ], B 224k . 2003,25(5) : 75-80.

ture and Civil Engineering,2007,24(1) ;64-68. LUO Xiao-yong, YU Zhi-wu, NIE Jian-guo, et al. Re-
H AR R0 .80 B 15048 TR 88 il e K A i search on Application of Self-compacting Concrete
P&z S]] R EYS T A%, 2007,24(2) ., Structures[ ] |. Journal of the China Railway Society,
74-79. 2003,25(5) :75-80.

TIAN Hong-wei, ZHAO Jun-hai, WEI Jin. Ultimate (151 Sk, A 8. F5 T 80 4 TR BE -+ B0 32 TE A {4 5 i
Bearing Capacity of Concrete-filled Circular Steel Tu- RIS T £ AR T4k, 2001,34(4) .
bular Long Columns with Axial Compression [ ] ]. 22-31.

Journal of Architecture and Civil Engineering, 2007, HAN Lin-hai, YANG You-fu. Study on Axial Bearing
24(2):74-79. Capacity of Concrete-filled-steel-tube Columns with
AR AN EIREL MM b ARASHE © Rectangular Section[ J]. China Civil Engineering Jour-
J L, 2003. nal,2001,34(4) :22-31.

CAI Shao-huai. Modern Steel Tube Confined Concrete (161 AB3Cfb. ANSYS ok TR RS2 il [ M. 4t 50 o [

Structures[ M]. Beijing : China Communications Press,
2003.

Pl AL A A IR BE L ZS A LML 3 R dE st W R R
R A L 2003,

IR L H AL £ 2005.
HAO Wen-hua. ANSYS Practice Examples in Civil
Water

Engineering [ M ]. Beijing: China Power

Press,2005.

P BB DDA DDA DDA DA DDA DDA DA DA DA DDA DDA DA DA DA DDA DA DA DA DDA DDA DA DA DA DDA D DA DA DDA D DA DD

(E 1+ A2£)2009 FEA4FITIE N

CH 12 R A E b SOOI T 2 EC AR RS CED Y 9170 ) i o J2 b [ R 27 5 SC8OE 1 ik
S A R T SCEE TR ELB R R R 2 R R OB SRR L O B T TR 4 5
I PR 4 SCUCSTe » 00 1352 A o 5 30 ) O 2 ) S P P 2 s AR P R ARGE A 02 S TR K TR ARAR 1
BELE GBI iE, EENEA A S A TR R TRR S SR R ik
ARV FARE TS ERPESE,

Cat ) ALK 16 F-4,280 BT, 487 10 H H I, B NANAIF & 47, B E M 28 J0, 4 4F 336
JG. EWNMEEARS - 38-383, [AlI A I8 & AT, B AMT P o]l ok o = E B E R S B AR . 0 E3OE T
B : 2009 4ECH £ 12 )0 FlEK.

FRIT:PEEZELATRXTHFR 4T

3

W =:42001237053050000260

2 3 3 3 3 B 3 B B B B B B B B B B B DA BE D0

AP EAPRRKRE LN FHRAN B 3%.(027)87198484
b AKX FTABRLFPERFRRARE L FARICE LN F )% B
BB 4% :430071 E-mail; ytlx@whrsm. ac. cn

P 3 3 3 3 3 3 3 3 3 3 BB E D SOEDOEIC I

n

A A DA DAL DA DAL DAL DA DAL DA DAL DAL DAL AL DA DAL DA DAL DAL DAL DAL DA DAL DA DAL AT DAL B DA DAL DA DAL DAL DA B DA DAL DA DAL DA A B A DA B DA



