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Experiment on Axial Compression of Concrete Filled Steel Tube
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Abstract; In order to study the axial compression performance of concrete filled steel tube
composite columns(CFSTCC) with larger aspect ratio, the axial compression test on six CFSTCCs
with large diameter width ratio was completed. The diameter of the composite column was in the
range of 400-600 mm and the steel pipe ratio of the composite column was in the range of 3. 70 %-
6.75%. The strain of concrete inside the steel tube was measured with some acrylic rods, and the
curves of typical strain growth in different parts of specimens with different diameters were
given. Combined with the test results and size effects, the material strength reduction factor of
concrete was introduced into the in composite columns, and the calculation formula of the

ultimate bearing capacity for the CFSTCC with large diameter width ratio was proposed. The
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results show that the bearing capacity of CFSTCC with large diameter width ratio decreases

slowly after reaching the peak load and has good ductility. The increasing of steel tube ratio

directly enhances the bearing capacity of CFSTCC, and the bearing capacity of the specimen with

6.08% steel tube ratio is 27. 3% higher than that of the specimen with 3. 70% steel tube ratio.

The specimens with different sizes have their own failure characteristics. Generally, the larger

the size is, the more brittle the failure is, but the typical strain growth patterns of different size

specimens are basically the same. The contribution of reinforced concrete outside the composite

column to the bearing capacity is relatively small in the middle and later period of loading.

Key words: concrete filled steel tube composite column; axial compression performance; size

effect; material strength; reduction factor
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Fig.1 Section Forms of CFSTCC
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Fig.2 Structural Details of Composite Column
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Tab.1 Structural Parameters of Composite Columns

Seea/ | foeu/ EN Y]
RGR R D/mm|t/mm| o/ % oo/ %
MPa | MPa B | M5

CEFSTCC1|47.2(35.6| 320 | 6.03| 7.94|12412| ¢

®

@150 |0.766

CFSTCC2|47.2(35.6| 320 | 9.80|13.78|12412| $8@ 150 |0. 766

CEFSTCC3|47.2(35.6| 400 | 7.61| 8.51|12416| $8@120 |0. 745

CFSTCCA4|47.2(35.6| 400 [12.00|13.17|12416| $8@120 |0. 745

CFSTCC5(|47.2(35.6| 500 | 9.80| 8.51{12418|$10@200{0. 759

CFSTCC6|47.2(35.6| 500 |15.98|14.14|12418|$10@200|0. 759
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Tab. 2 Steel Material Property

3t ¢/mm fa/MPa fau/MPa 8/ %
6.03 350. 0 485.0 14.3

7.61 304.7 419.3 21.7

W 9. 80 343.0 476.3 33.1
12. 00 373.3 536.3 20.7

15. 98 372.0 565.3 18.8

ey d/mm fs/MPa fw/MPa 3/ %
8 483.7 701.7 23.5

10 434, 7 603.0 17.5

B 12 432.0 657.7 21.6
16 470. 1 641.0 18.0

18 442.7 627.7 19.5
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Fig. 3 Test Device and Specimen Installation
TEBCAE B 4 A O T Hh O A B M 7 B8 15 TR
(LVDTs) . F AR PF 0 il 1] 22 98 o R 35E £ DE 3R
B » 75 3P R AT T O R R AR S 1/4 R 3/4
JEAL B AR B W AT AR P I S T4 T A
O TREE L MRS . AR ARG 2 AN /4
AR T U1/ AR ORI O ) R A R A R
TE X A1 A NS T o K xT 120 H A ARG 1A 0 AR
Fro FEAE R 2 308 4 AT ORI N AR R AERE Y
B0 1T R ORI A 1) TR e AR A 1 A B 4
AR Jr Be i K i A E L K A Cao e ALBL C ORI BE
Ty = AN AN LW R LI 4 Ce) s (D
HAW 5 A B TR AL B AP 4 R

-
\H-N
7
! ) H-E
P — E3/F3
N /e
. H-S
e ¥ (b) JRBELFE (&) HHRLAH
B1,2,3 WM A EUFITE2/F2
i
1
Al2, 1E2/F2 B4/F41 -
°G1/GS
G4/G8
i E— E4/F4 e
k—B | EUFITE3/F3 B kG362

(2) WEEME () WMHMBEET (d) WEM@ O HHMER
o MBI - REBELNE S - WM

B4 HERRUABITHE
Fig. 4 Arrangement of Strain Gauge and

Displacement Meter

2 REEREHH

2.1 XHEWAIE

JIt A R A T A 40 2 Ak T A B B B B
T2 A B 1 o S A A R 4R 60 0 1L AT Sk
H S K SIS Hh BN 1) B ) EAE L A A R B



24 EAAFE TRFR

2020

BN B Sk B G 1] SREAE L I ) A P S O R . A T 2800
A BR A7 48 7520 ~ 85 06 B, 14 1Y £ 2067 B8 ol £k
TF B it £ RIS 4 JE A o 28 99 4R

B I T 46 T R 80 o 28 2 A BR A 0 S
AP W R R O PR T SR e L AR T R B AT
R P AR DR AR IT IR I 7 eI 3 AP 48 T
I A B 2E 57 WU B B A BRI 2 B A TR L 4
K5 s

\
3+ it Fm
I —1f
b
P 9 j:;l':.—l-'—
1 £ /RN

(a) CFSTCCI (b) CFSTCC2 (c) CFSTCC3

{10 1 e
| { 0]

—— ty
- i | ' ]
|

(d) CFSTCC4 (e) CFSTCCS (f) CFSTCC6
S5 RUBLHEARS
Fig.5 Final Failure Modes of Specimens

W 7R 52 i 280k B M BR 47 #00m . il fF CF-
STCCL~5 WK E I IF U6 218 T . il 7 CFSTCC6
RS GNG BT X B () AR 405 9. AR R IR
DL Ry A S 2 7 RS 38 B PR U A B9 L
P i B T T R L (R R 2 IT 0 1 v O A e
AR A3 55 A A A T R . TN R RS Y
3T H R A WA S s A A 5 1 il iF
BERBON A b AR LR A R TR BE T B v IR
RT3 55 2 Al PR RO 09 98 i 4 o500 B W i
) ZEEE 10] vh IR T R L I Ee AR v 18] S S 7 5
55 3 B AF L B AR 4 U2 R R IR L B
BURIR o BT A I I B A TR 3 R
JEEAIE L Bk TR R AR TR RE T TR IR R I HOR

BRAE S Ak B R AR 2 ]
2.2 HAETEER-MIT L

JIT A A £ 2R A Jal ) 7 28107 28 (IN-e ) it £k n 5]
6 JIT 7 o PN AR A oA ST i 288 CHN 2835 45 10 7 4% g R
SR TIMED L 8 A A A 3 A 4 Bl 1) 1 A L T A IR A Y
He 2R 0 25 R WL 2R 3, (E A5 U6 BT A 2 X Tk ¢4F CF-
STCC6 T 7 » 78 H A A 15 2] die KR 2R T7 1) 1o 2% 7
B B ST o 80 A0 A2 SCT — A W fof 28k S {10 2%

251
201 LT - i
L _
T S
5 R R
K] IR LR TR
pd 10 ,/.-’// .
I.!/.'
sl ik —— CFSTCC1 --- CFSTCC4
¥ e CFSTCC2 ~--- CFSTCC5
o , ---- CFSTCC3 , === CFSTCC6
4 8 12 16 20

RLAE/107
6 hh[E 77 - R 3E ph 4%

Fig. 6 Axial Load-strain Curves
3 BHIERKKER
Tab.3 Test Results of Characteristic Points

[N A= Nu/kN €m
CFSTCC1 7 437 0.006 79
CFSTCC2 9 468 0.008 19
CFSTCC3 12 578 0.007 13
CFSTCC4 15 021 0.005 82
CFSTCCS 18 318 0.004 87
CFSTCC6 22 880 0.015 10
CEFSTCC6 21 705(Ny) 0.007 58(eq)
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Tab.4 Comparison Between Test Values and Theory

Values of Ultimate Bearing Capacity

A g = Nun/kN N./kN N./Nu
CEFSTCC1 7 437 7912 1.064
CEFSTCC2 9 428 9 271 0.983
CEFSTCC3 12 580 12 354 0.982
CEFSTCC4 15 021 14 928 0.994
CEFSTCCS 18 318 18 205 0.994
CFSTCC6 22 880 22 568 0. 986
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