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Tab.1 Design parameters of specimens

A B 4 B FE 5 T 5L FE = L A R+ KAt AR

EERE BLAN = o K B/mm L/mm {/mm B/t R A AR -
SPSC1 5.55% 200 500 2.0 100. 0 C40 8.67 0
SPSC2 5.55% 200 500 2.0 100. 0 C40 8.67 30%
SPSC3 5.55% 200 500 2.0 100. 0 C40 8.67 50%
SPSC4 5.55% 200 500 2.0 100. 0 C40 8.67 70%
SPSC5 5.55% 200 500 2.0 100. 0 C40 8.67 100 %
SPSC6 5.55% 200 500 1.5 133.3 C40 8.67 100%
SPSC7 5.55% 200 500 3.0 66. 7 C40 8.67 100%
SPSC8 4.45% 200 500 2.0 100. 0 C40 8.67 100 %
SPSC9 6.46% 200 500 2.0 100. 0 C40 8.67 100%
SPSC10  5.55% 200 500 2.0 100. 0 C50 8.67 100%
SPSC11  5.55% 200 500 2.0 100. 0 C60 8.67 100%
SPSC12  5.55% 200 1200 2.0 100.0 C40 20.78 100 %
SPSC13  5.55% 200 1800 2.0 100. 0 C40 31.18 100%
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Tab. 2 Mechanical properties of materials

25 WBRBRBE f,/MPa  BAVERHE E/MPa  JRIRSREE f,/MPa
e MR 437 1.99X10° 310
KT 4 420 2.05X10° 315

T 363 1. 94X 10° 271
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Fig. 1 Section sizes and making process of composite columns
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Tab. 3 Mix proportion and cubic compressive strength of recycled concrete

T2k At S5 1k AR BUH AL/ (kg/m?) FAE LY
WEE MR BRI 7SS S S 2 Wok o ORERAEE KR
W EJMPa f/MPe N e omes 0 P -
2. 750X 10* 43.6 195 0 1171 0 443 576 0 43.6 2.750X10*
2.731X10* 43.1 195 0 819.5 351.3 443 576 0 43.1 2.731X10*
C40 2. 726X 10% 42.5 195 0 585.5 585.5 443 576 0 42.5 2. 726X 10%
2.706X10* 41.5 195 0 351.3 819.7 443 576 0 41.5 2.706X10"
2.691X10* 40. 8 195 0 0 1171 443 576 0 40. 8 2.691X10*
C50 2.884X10% 51.3 163 94 0 1138 358 649 3.5 51.3 2.884X10%
C60 3. 005X 10* 59.8 163 100 0 1135 380 592 4.0 59.8 3.005X10*
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Fig. 2 Setting of measuring points for axial
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Fig. 3 Electro-hydraulic servo press

deformation and strain of composite columns
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Fig.4 Failure modes of typical specimens
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Fig. 5 Load-displacement curves of composite columns
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Fig. 6 Load-strain curves of square steel tube and profile steel in typical specimens
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Tab. 4 Main test values of specimens under axial compression loads

Bl Y S Y S VA S R (= QR (VA R | DIV S 1 €7/ (VA S | 7 V'

%= /kN /mm /kN /mm X107% /e /mm X107% /e
SPSC1 1653. 9 2.94 2067. 4 4. 41 8.82 10. 01 20. 02
SPSC2 1585. 4 3.01 1981. 8 4.53 9.06 10. 64 21.28
SPSC3 1572.9 3.03 1966. 2 4.62 9.24 11.24 22.48
SPSC4 1528.9 3.07 1911.1 4.70 9.40 11. 37 22.74
SPSC5 1489. 7 3.21 1862. 1 4. 89 9.78 11. 54 23.08
SPSC6 1375.7 3.28 1719.6 4.76 9.52 10. 71 21.42
SPSC7 1828.1 3.19 2285.1 4.84 9.68 14. 54 29. 08
SPSC8 1406. 6 3.32 1758.3 5.01 10. 02 11.40 22.8
SPSC9 1607.5 3. 04 2009. 4 4. 34 8.68 14. 47 28.94
SPSC10 1650. 6 3.09 2063. 3 4.62 9.24 11.25 22.5
SPSC11 1783.9 2. 89 2229.9 4.55 9.10 10. 98 21.96
SPSC12 1426. 2 3.90 1782.7 6.05 5.04 16.62 13. 85
SPSC13 1330.7 4.62 1663. 4 7.31 4. 06 17. 44 9.69
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Tab.5 Comparison between calculation results and test results of composite columns
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Experimental investigation on axial compression
performance of recycled aggregate concrete filled
square steel tube-profile steel composite columns

MA Hui, HUANG Cheng, HU Guang-bin, LIU Yun-he, LI Zhe

(School of Civil Engineering and Architecture, Xi’an University of Technology, Shaanxi 710048, China)

Abstract: In order to study the axial compression performance of recycled concrete filled square steel
tube-profile steel composite columns, 13 specimens are tested under monotonic static loading. In the
tests, the major variable parameters include the slenderness ratio, recycled coarse aggregate (RCA)
replacement percentage, recycled concrete strength, steel reinforced ratio, and the width to thickness
ratio of steel tube. The failure process and mode of all specimens are observed, and the load-
displacement curves and the load-strain curves are also obtained. The influence of design parameters
on the axial compressive behavior of the specimens is analyzed. The results indicate that the axial
compressive process and failure mode of all specimens are similar. The internal profile steel yields
before the external steel tube, then the core recycled concrete is crushed, and ultimately the square
steel tube buckling leads to the loss of load-bearing capacity and failure of the specimens. With
increasing the slenderness ratio, the width to thickness ratio and recycled coarse aggregate
replacement percentage, the maximum decreasing values of axial bearing capacity of specimens are
10. 7%, 24. 8% and 9. 9%, respectively. With increasing the recycled concrete strength and steel
ratio, the maximum increasing values of axial compressive capacity are 19. 7% and 14. 3%,
respectively. On the whole, the specimens show high bearing capacity and favorable deformation
ability. Moreover, by referring to the relevant domestic and international regulations, the calculation
formula on the axial bearing capacity of square steel tube steel reinforced recycled concrete composite
columns are established by the superposition principle. Meanwhile, the validity of the calculation
formula is verified.

Keywords: square steel tube; RCA replacement percentage; composite column; recycled concrete;

axial compression test; axial compression performance



