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Influencing Factors on Bond-Slip Performance of Recycled Aggregate
Concrete Filled Steel Tubes under Repeated Push-out
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Abstract : In order to investigate the bond-slip performance of recycled aggregate concrete filled steel tubes
(RACFST) in terms of the parent concrete strength grade, corrosion rate and expansion agent, the repeated push-out
test of RACFST was carried out. The load-slip curve, energy consumption capacity, strain distribution and the
influence of above three factors on the peak load of RACFST were studied. A computational model for bond strength
was developed. The results show that the energy consumption capacity and strain distribution of odd times of the
push-out test are greater than those of even times. The peak load increases with the strength of the parent concrete.
With the increase of corrosion rate and expander content, the peak load increases first and then decreases, and
decreases first and then increases. The bond strength calculation models based on the Rational and Expdecl functions
are highly reliable.
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Table 1 Physical properties of coarse aggregates

Recycled coarse aggregate

Test index Natural coarse aggregate

C30 C40 C50

Packing density/(kg-m*) 1441 1188 1163 1181
Apparent density/(kg+m ) 1052 2510 2 569 2436
Water absorption(by mass)/ % 0.86 5.06 4.08 3.52
Crushing index/ % 6.12 14.91 14.45 15.35

Clay content(by mass)/ % — 0.42 0.61 0.46
Attached mortar content(by mass)/ % — 43.28 30.90 23.83

. 100 - v Upper specification limit
o g\ A Lower specification limit
g 2 80 = Natural coarse aggregate
% g e Parent concrete strength C30
() o 60 - + Parent concrete strength C40
g 2 NN\ * Parent concrete strength C50
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Fig.1 Grading curves of coarse aggregates
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Table 2 Parameters of specimens

Specimen No. Cement consumption/(kg-m ) Parent concrete strength grade w(UEA-H)/ % o/ %
RACFST-1 372.73 C30 0 0
RACFST-2 372.73 C40 0 0
RACFST-3 372.73 C40 0 5
RACFST-4 372.73 C40 0 10
RACFST-5 372.73 C40 0 15
RACFST-6 372.73 C50 0 0
RACFST-7 357.82 C50 4 0
RACFST-8 342.91 C50 8 0
RACFST-9 328.00 C50 12 0
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Fig.3 Schematic diagram of accelerated corrosion test
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(a) The first push-out
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(b) The second push-out

(c) The third push-out
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Fig.4 Schematic diagram of repeated push-out method
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(d) The fourth push-out
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P-S curves at the first push-out of specimens
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Fig. 6 P-S curves at repeated push-out of specimens
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Table 3 Calculation results of energy consumption capacity at the loaded end during repeated push-out

Specimen No. The first push-out

The second push-out

The third push-out The fourth push-out

RACFST-1 0.842 38 0.681 82 0.654 43 0.662 77
RACFST-2 0.789 35 0.659 28 0. 805 29 0.776 97
RACFST-3 0.812 85 — — —
RACFST-4 0.685 20 0.729 93 0.622 56 0.673 12
RACFST-5 0.711 08 0.693 59 0.693 47 0.771 30
RACFST-6 0. 807 88 0.658 53 0.729 07 0.704 93
RACFST-7 0.734 01 — — -
RACFST-8 0. 844 45 0.632 64 0.893 52 0.691 87
RACFST-9 0.773 78 0.673 65 0.73978 0.704 30

Average 0.777 90 0.67563 0.73402 0.712 18
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Table 4 Calculation model of bond strength and its reliability verification

Data result of this paper Data result of Ref. [14-15]

Specimen No. Calculation model of bond strength R*
z—\l‘(‘ Tll.l z-u,('/.l—ll.l Tll.(‘ Z-Il.! z-l\,(‘/Tu.l
RACFST-1 7,=1.766 X 10 ° X e*+0.843, a=/,/5.162  1.000 0.85 0.85 1.00
RACFST-2 0.94 0.88 1.07 0.94 0.93 1.01
RACFST-3 , 1.57  1.64 0.96 0.94 1.00 0.94
7,=(1.059 — 14. 114 X p + 112. 939 X p?) 0.928
RACFST-4 1.29  1.19 1.08 0.94 1.14 0.82
RACFST-5 0.68  0.79 0.85 0.94 1.24 0.76
RACFST-6 1.08  1.13 0.96 1.08  1.03 1.05
RACFST-7 5 ) 1.08  1.11 0.97 1.08 1.19 0.91
_ 13 0,005 0.91
RACFST-8 7, =1.080+7. 417 X 1077 X %% .08 1.00 108  1.08 0.92  1.17
RACFST-9 144 1.44 1.00 1.08 1.18 0.92

Note:z,  is the value calculated by the fitting formula;z, , is the measured value; f;, is the parent concrete strength; the data of corrosion rate

specimens were obtained from YG 6-9 in ref.[ 14], and the data of expansion agent specimens were obtained from A1-D1 in ref.[ 15].
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