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Table 1 Design parameters of specimens

W R )
T/C /% ¢/min H/mm L,/mm
He5 R
RCST-1 H®% 20 0 —
RCST-2 HA® 200 0 60
RCST-3 HA¥ 400 0 60
RCST-4 H¥ 600 0 60
RCST-5 WK 200 0 60
RCST-6 MK 400 0 60
RCST-7 Wik 600 0 60
RCST-8 H¥ 20 50
RCST-9 H¥ 200 50 60
RCST-10 H¥ 400 50 60
RCST-11 H¥ 600 50 60 425 400
RCST-12 MWiK 200 50 60
RCST-13 Wik 400 50 60
RCST-14 Wik 600 50 60

RCST-15 H¥® 20 100 —
RCST-16 H¥ 200 100 60
RCST-17 H¥% 400 100 60
RCST-18 A¥ 600 100 60
RCST-19 Wik 200 100 60
RCST-20 MK 400 100 60

RCST-21 Wik 600 100 60

T T R &R IRE - RN AR BAR; £/
2 d il AR I H R il B L, R SR EE -
FE B KL,
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Fig. 1 Shape and size of specimens (Unit: mm)
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Table 2 The physical properties of aggregates

R RMEE/(kg»m *)  MHRHEE/(kg+m *) WKA/ Yo TEREREAR/ % FLBRER/ %

A M R 2 633 1426 2.78 14.1 45.6
KR H B R 2 264 1625 0.22 11.9 28.2
4 & Kt 2532 1791 1.89 — 29. 4

*3 BERIBESH

Table 3 Mix proportions of concrete

B/ (kg = m™ )

0
e K K i KAHEH R R
0 185 463 561 1191 0

50 185 463 561 595.5 595.5
100 185 463 561 0 1191
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25 min K 25 {5 1 R a\%ﬂ”/—%ﬁ' He 35t B 7E Fig. 2 Heating curves and equipments
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Fig. 3 Process of water spray cooling
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Fig. 4 Loading diagram for specimens
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Table 4 Physical characteristics of specimen surface
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Fig. 5 Apparent changes of specimens

under different cooling modes
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Fig. 6 Ignition loss rate under different

cooling modes of specimens
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Fig. 7 Load-slip curves of specimens
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Table 5 Characteristic values of bonding

performance of specimens

S c./MPa ¢,/MPa K./kN+mm ! 7

RCST-1 0.93 0.87 114.81 0.79
RCST-2 0.81 0.75 106. 86 0. 80
RCST-3 1.77 1.52 250. 82 0.81
RCST-4 3.11 2.99 267. 60 0.72
RCST-5 1.18 1.05 92. 49 0.79
RCST-6 1.65 1.47 216. 59 0.78
RCST-7 1.58 1.46 119.16 0.71
RCST-8 1.08 0.71 137. 86 0.88
RCST-9 0.72 0. 65 105. 98 0.85
RCST-10  1.68 1. 39 292. 32 0.80
RCST-11  3.26 3.10 309. 10 0.75
RCST-12  1.17 1.12 117.55 0.86
RCST-13  1.49 1.33 175.71 0.72
RCST-14  1.06 0.89 121.14 0.72
RCST-15  1.17 1. 14 128. 94 0.82
RCST-16  0.65 0.57 98.03 0.82
RCST-17 117 1.01 183.70 0.81
RCST-18  2.87 2.69 210. 19 0.65
RCST-19  1.32 0.98 117. 54 0.70
RCST-20  1.35 1. 19 196. 81 0.77
RCST-21  0.93 0.88 95. 42 0. 60
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Fig. 8 Interfacial bonding strength under

different cooling modes of specimens
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Comparative analysis of interfacial bond behavior of recycled
aggregate concrete filled circular steel tube after exposure
to high temperature under different cooling modes

WANG Xin', HUANG Leiqun*, LIU Dingyuan®, MO Linlin*, CHEN Zongping®
(1. Guangxi Vocational and Technical College of Communications, Nanning 530004, China;
2. Guangxi Road and Bridge Engineering Group Company Limited, Nanning 530004, China;
3. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China)

Abstract: To study the effects of natural cooling and water spray cooling on the interfacial bond behavior of recycled aggregate
concrete filled circular steel tube after exposure to high temperature (1), the static push-out tests of 21 specimens with varying
parameters of cooling modes, experienced maximum temperature, the replacement rate of recycled coarse aggregate were
designed and conducted. The failure process and modes of specimens were observed, and the load-slip curves of specimens were
obtained. The effects of different cooling modes on the physical characteristics, interface failure process. and bonding
performance index of recycled aggregate concrete filled circular steel tube after exposure to high temperature were compared and
analyzed. The test result shows that the ignition loss rate of specimens on water spray cooling was significantly lower than that
of natural cooling, and the initial slip of specimens on water spray cooling was later than that of natural cooling. And the load
drop at post-peak of specimens on water spray cooling was more gentle than that of natural cooling. In the natural cooling
mode, with the increase of the experienced maximum temperature, the interfacial bonding strength first decreased and then
increased, but in the water spray cooling mode, the interfacial bonding strength first increased and then decreased. In addition,
when T=400 °C, compared with natural cooling, the interfacial bonding stiffness of specimens on water spray cooling began to
decline, and decreased significantly at 600 ‘C. Besides, whether natural cooling or water spray cooling, with the increase of
experienced maximum temperature, the energy dissipation coefficient of interfacial bonding decreased.

Keywords: Cooling modes; After exposure to high temperature; Recycled aggregate concrete filled circular steel tube; Bond

behavior; Comparative analysis



