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Experimental study on mechanical properties of the tube confined

reinforced concrete compression members
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(1. College of Civil Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China;

2. Baogang Northwest Venture Construction Co. Ltd. ,Baotou 014010, China)

Abstract: The text of 12 tube confined reinforced concrete compression members were completed by using steel pipe
diameter-thickness ratio (55, 110), slender ratio (12, 24) and loading eccentricity ratio (0,0. 23, 0.46) as the
main parameters. The failure mode, bearing capacity, and load-deformation curve of the specimens are studied, and
the influence law of the mechanical properties of each test parameter is analyzed. The test results show that the
diameter-thickness ratio has little effect on the failure mode and bearing capacity of this kind of specimens. The
slender ratio and loading eccentricity ratio of the specimens had a significant effect on the failure mode and bearing
capacity of the specimens. The typical failure mode of axial pressure member is the convex or tearing of steel pipe,
and the core concrete appears obvious oblique shear crushing zone. The failure position of the compression member
is mainly concentrated in the cutting seam, where the tensile side concrete is fractured and the pressed side concrete
is partially crushed. The experimental data in this paper can provide reference for the application of steel pipe

constrained concrete column in practical engineering.
Key words: steel tube confined reinforced concrete; eccentric compression member; diameter-thickness; slender ra-

tio; eccentricity ratio
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Fig. 1 Specimen dimension
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Tab. 1 Specimen parameters

"Lﬁ'ﬁ:éﬁ% ﬁ:%/mm ‘[ﬁ?’ﬂtb A ’f}:gtb D/t 1%']:‘&5 e, /mm {ﬁ’b% “(en/r)
CTRC-2-0-12 110 0 0
CTRC-2-25-12 110 25 0. 23
CTRC-2-50-12 110 50 0. 46
660 12
CTRC-4-0-12 55 0 0
CTRC-4-25-12 55 25 0.23
CTRC-4-50-12 55 50 0. 46
CTRC-2-0-24 110 0 0
CTRC-2-25-24 110 25 0. 23
CTRC-2-50-24 110 50 0. 46
1320 24
CTRC-4-0-24 55 0 0
CTRC-4-25-24 55 25 0.23

CTRC-4-50-24
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Tab. 2 Mechanical properties of Steel

R A bR it IR 58 ¥ / M Pa A% PR 5% 3 / MPa (LS 40 SRR B/ GPa
219X 2(2.07) 560 896 20 206
wE
219X 4(3.97) 290 463 27 204
HPB300 338 517 28 212
MW
HRB400 468 611 24 202

T 65 MR A SE PR B /mm.
F3 BELIHNAFMERE

Tab.3 Mechanical properties of concrete

28 dfa.x/MPa KB f o/ MPa SRR/ MPa FEA KD s 7 AT K
30 32.8 2. 41X 10" 380 : 771 ¢ 1124 : 165
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Fig. 2 Test device
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Fig. 3 Strain gauges and displacement gauge layout
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Tab. 4 Failure modes for all specimens
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Fig. 4 Failure mode for axial compression short column
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Fig. 5 Failure mode for short column
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Fig. 6 Failure mode for middle long column
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Fig. 7 Failure details for specimen

3000 - P/KN
—— 2-25-12
A0 —e— 2-50-12
i
5500 b O B oAk
O A AR A
1500
1000
500
f/mm
L 1 1 1 J
0 20 40 60 80
(1) Katki2, 28110
—— 4-0-24
3000 [ P/kN . 4_35-24
2 500 —— 4-50-24
O PR £
2000 1 O MR A
1500
1000 ft \
500
f/mm
0 1 1 1 J
0 20 40 60 80
(2) Kantko4, &8ss
(a) fh LA
—— 2-25-12
3000 ~ P/kN
—=— 4-25-12
O ARBR faf o0

2500
O B TR
2000

1500

f/mm
1 1 1 ]

-20 0 20 40 60 80
() Kantbi2, fioFE2s

3000 P/kN

—— 2-25-24
5300 —=— 4-25-24
O e P 28 A
2000 [ o R s
1500
1000 |-
500
f/mm
G 1 1 1 ]
0 60 80

20 40
(2) K424, faiE2s
(b) IR H A



838 o o# H OB B R ¥ % MBARER 51 %
Concrete Institute, 1967, 64-38:404-413.
S0 e Tl [2] PRIONH G L, BOEHMNE J. Beam column behavior
5560 e _;_ ;‘(‘52;%2;65 of jteel tubes 1fillfeciwilt};:higl'rstrength concrete[ J]. Ca-
adia a Civi i i 1996,21(1); 207~
o BTN nadian Journal of Civil Engineering, ,21(1);
2000 218.
[3] MEI H, KIIOUSIS P D, EHSANI M R, et al. Con-
1500 finement effects on high-strength concrete [J]. ACI
1600 Structural Journal, 2001, 98(4):548553.
[4] JASIM Ali Abdullah, ZHANG Xi,et al. Behavior and
500 f design method of square-tubed reinforced concrete
f/mm short columns under axial compression[]]. Journalof
1 1 1 J
00 20 40 60 80 Harbin Institute of Technology,2010,17(2):269-277.
(D420, “ﬁ‘”@z . [5] WANG Xuanding, LIU Jieperg, ZHOU Xuhong. Be-
3000 - P/kN e 4osoa haviour and design method of short square tube-steel-
- reinforced-concreet colums urder eccentric loading[ ] ].
O MRBRATE
2500 O A Journal of Constructional Steel Research, 2016,116:
2000 193-203.
[6] LIU Jiepeng, ZHOU Xuhong. Behavior and strength of
1500 tubed RC stub columns under axial compression[]J]. Jour-
1000 nal of Constructional Steel Research, 2009(66):28-36.
(7] sk/ANAQIAMG . ok v b A o KB 25 4 JF 2tk ik
500 THIT]. AR HTAE M) 241, 2009(S1) - 27-33.
| | 1 | r/llmll ZHANG Xiaodong, LIU Jiepeng. Optimum design on
-20 70 20 40 60 80 dalin China petrol tower [J]. Journal of Building
RE O R
@ 1?%?;;&;@':3‘125 Structures,2009(S1) :27-33.
c 7 N
(8] 8 & mhbkify . RS 20 AOTR BE - 254 e el P fi8
B8 frd-HREmL HSCIe WE T [T, Husk TR 5 TR R 30, 2004 (6):
Fig. 8 Load deflection curves 89-96.
YAO Guohuang, HAN Linhai. Cyclic behavior of
AN
3 zdn:u:' steel tube confined concrete beam-columns[]]. Earth-
N - S ‘ quake Engineering and Engineering Vibration, 2004
RSCHEAT T 12 A (34K 2 I A TR e 2 R (689-96
RIS ST . 4 MR oA : ’ e . .
FPFIERREIE, f3HLL P (97 ERG. AE R AR I A R
(1) [ 89 %8 24 TR B 757 TR 45 - O 32 A 1) 1 [D]. WA/RIE: W/RE Tl k2, 2003.
WIES BT Ia N, AP A O IRE - BB ed WANG Yuyin. Axial behavior of circular high
SR BT IR AR, B0 2 E K AR L strength concrete steel tube stub columns [D]. Har-
uharone T
. . i 0 FAE, X AN B 2 o TR FE 5 A
(2) [V 20 B A TR B - A O 52 S A V) 4% e . -
(2) WS R B . i 5 ) = I HRIE 5B 0B ). 4K T B4R 2007, 40
TR+ BRI FE B, 4 W B4 5 21,
%}j‘i},ﬂ;ﬁ% il fh 10 % K AED 2@ Ab ) B R 5 R B , ZHANG Sumei, LIU Jiepeng. Axial compression test
Hiprrf g T EE b e 3w . and analysis of circular tube confined HSC stub col-
(3) B A5 2 5L 1E 6 12 25 AR B R T SRR 28 07 umns[J ]. China Civil Engineering Journal, 2007, 40
A (3):24-31.
B M AN A, R ZE PR A s A ok iR K 4t o . X .
~ g (1] EFEA 0TI, 2T, %5 . i R A T A SR

AN 288 A 4o 2 08 B T ZS MR 380 3 s 2%

(OMRIEASRIE 2R, B 20 BN 3 T B 1
5 A 0 L T b 32 B A A, W DU
F 2R 4 6 A o TR 1 L ) £ AR

S X 3@k References

[1] GARDNER N J, JACOBSON E R. Structural behav-

ior of concrete filled steel tubes[J]. Journal of America

FEM PR B g [T ], LR TR, 2017, 50
(7):50-61.
WANG Yuhang, LIU Jiepeng, ZHOU Xuhong. Ex-
perimental study on behavior of concrete filled steel
tube columns under torsion and eccentric compression
[J]. China Civil Engineering Journal, 2017,50(7):
50-61.

(T 4% 845 T)





