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Experimental study on mechanical behavior of the steel tubular confined
reinforced concrete stub columns with fly ash under axial compression

GAO Chunyan'?, ZHANG Huan', YANG Huaguan'

(1. Architecture and Civil Engineering Institute, Inner Mongolia University of Science and Technology, Baotou 014010, China;
2. College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: With the fly ash replacement rate (0, 10%, 30% and 50%) and diameter- thickness ratio (55, 73 and 110) of the steel tube
as the main parameters, the axial compression test of 12 circular steel tubular confined reinforced concrete stub columns were
accomplished. The failure modes, ultimate bearing capacity and load-strain relations of the specimens were studied, and the influence
laws of experimental parameters on the mechanical properties of specimens were analyzed. The test results indicate that the steel tube
curved outward, which also were torn along the longitudinal or oblique direction for the specimens with 110 diameter-thickness ratio,
the oblique shear failure occurred for the core concrete and the steel bars were buckled at the end of the test. With the increase of
diameter- thickness ratio of steel tube, the bearing capacity and ductility of specimens decrease. With the increase of fly ash
replacement rate, the bearing capacities of specimens droped, and as the deformations of specimens and strains of steel tube when
reaching the ultimate loads increase, the ductility of the specimen increase. It can be found by analyzing the test results that the
mechanical performances of circular steel tube confined reinforced concrete stub columns are optimal when the fly ash replacement
rate is not more than 30% and the diameter- thickness ratio of steel tube is not more than 100. The research results can provide
experimental basis for practical engineering application.
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Tab.1 Specimen parameters

] 1 i s D o
- - s CTRC-1-2 219 2 2.06 110 0.037
o CTRC-1 CTRC-1-3 219 3 3.14 73 0.057

M CTRC-1-4 219 4 430 55 0.077

CTRC-2-2 219 2 2.06 110 0.037

3§? CTRC-2 CTRC-2-3 219 3 3.14 73 0.057
o ?; CTRC-2-4 219 4 430 55 0.077
E1 AR CTRC-3-2 219 2 206 110 0.037
Fig.1 Specimen dimension CTRC-3 CTRC-3-3 219 3 314 73 0.057

PARSFERIE (55, T3, 110). 1 B el I

337 % % % 57 e CTRC-4 CTRC-4-3 219 3 3.14 73 0.057
KR (0, 10%, 30%, 50%) AZH, AT T CTRC-4-4 219 4 430 55 0.077

AL 12 AN ENE L RN TR B LA A RIS v 2 1. 20 3. 4 R A R 0 10%. 30%. 50%.
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Tab. 2 Mechanical properties of steel

_ — BELALL S Vs

D =219 mm, KJ§ L= 660 mm, =LA 3, HWHE . EARIRE AR e S
WK 4014, YR A 1.7%, ffik 208, ' /MPa /MPa #/GPa
N LR Ok 41 EL T 2ok ] i D219x2 408 435 34% 206
St 10 mm. ﬁﬁ:"ﬁj’:&’ﬁj‘% ! EWF H i ﬂ ®219%3 240 294 42% 203
£ ¥ 1P, CTRC-1-2 A58, CTRC R circular B 0219%4 357 401 36% 207

* 3 RBRLHNF IR
Tab.3 Mechanical properties of concrete

BTSRRI % 28 d o N/mm® KR5S fo/ N/mm® PR E/MPaid & Bk VB : BHEIR: IF: BT K

0 36.8 422 3.20x107 380:0:771:1124:165
30 10 35.1 36.5 3.16x10* 342:38:771:1124:165

30 31.2 332 3.07x10* 266:114:771:1124:165

50 26.0 27.6 2.92x10* 190:190:771:1124:165
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Fig.4 Failure modes for specimens
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Fig.5 Condition after splitting the steel tube
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Fig.6 Load-longitudinal displacement curves for all
specimens
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Fig.7 Load-strain curves for all specimens
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