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Abstract: In order to study the bond—slip behavior between steel and recycled coarse aggregate con-
crete after exposure to high temperatures, a total of 20 steel reinforced recycled aggregate concrete
(SRRAC) specimens were designed with recycled coarse aggregates replacement percentage and max-
imum temperatures as the variation parameters, and the static push-out test after simulated fire was
carried out. The load—slip curves at the loading end and free end of the specimens and characteristic
point parameters were measured before and after high temperature. The physical and mechanical prop-

erties, the failure process and the impact of various variation parameters on the bond—slip behavior of
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SRRAC exposed to high temperature were deeply analyzed based on test data. What’s more, the cal-
culation formula for bond strength of SRAC subjected to high temperature was discussed and put for-
ward. The results show that the load—slip curves at the loading end and the free end are similar, but
the loading end slips earlier than the free end. As the maximum temperature rises, the surface color of
specimens is getting lighter. When the temperature exceeds 400°, cracks appear on the surface of spec-
imens, and the higher the temperature, the more and wider the surface cracks are. With the increase
of temperature, the bond strength of specimens decreases significantly. When 0% <<r<<50%, the
bond strength increases continuously and when 50%<Cr<<100%, the bond strength decreases. The
bond strength of the recycled concrete specimens is larger than that of the ordinary concrete speci-
mens. The development process of bond damage of SRRAC at high temperatures is related to the ex-
periencing temperature, the higher the temperature, the slower the development of bond damage. At
the same time, higher maximum temperature leads to stronger energy dissipation capacity of the speci-
mens. The calculated value obtained by the bond strength formula of SRRAC subjected to high tem-
peratures is in good agreement with the experimental one.

Keywords: steel reinforced recycled aggregate concrete; high temperature test; push-out test; bond

strength; bond damage
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Table 1 Mix proportion of concrete

A7 . kg/m?
e Py ;
.
0 500 215 532 1129 0
25 500 215 532 846.75 282.25
50 500 215 532 564.50 564.50
75 500 215 532 282.25 846.75
100 500 215 532 0 1129

x2 HEBRHYEMERE
Table 2 PPhysical properties of coarse aggregate

Mgk kg, RUWERE/ MEREE/  WokE/
2551 mm (kg'm ) (kg'm ) %
KK 5~315 2722 1435 0.05
M4 5~31.5 2614 1270 4.38
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Fig.1 Dimensions and details of specimens
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Fig.2 Heating curves
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Table 3 Parameters and test results of specimen

arE BUR RE RRRR IR R WRFRSSR SRARERASR  FGTPUITNIE  FERER T

iR r/% T/C /% P,/kN P./kN B r/MPa [t /MPa  K./(kN-mm ') 7
RSST-1 0 20 - 296 105 1.34 0.47 1135.63 0.47
RSST-2 25 20 - 356 145 1.61 0.65 687.76 0.45
RSST-3 50 20 - 306 133 1.38 0.60 1207.51 0.38
RSST-4 75 20 - 312 154 1.41 0.70 753.13 0.40
RSST-5 100 20 - 334 148 1.51 0.67 445.76 0.49
RSST-6 0 200 0.4 197 105 0.89 0.47 1 680.00 0.54
RSST-7 25 200 0.6 215 115 0.97 0.52 1425.00 0.50
RSST-8 50 200 1.1 255 151 1.15 0.68 1675.00 0.61
RSST-9 75 200 1.2 221 112 1.00 0.51 795.83 0.66
RSST-10 100 200 1.5 193 125 0.87 0.56 888.89 0.67
RSST-11 0 400 3.6 118 89 0.53 0.40 290.63 0.82
RSST-12 25 400 4.7 106 91 0.48 0.41 360.87 0.79
RSST-13 50 400 5.3 147 110 0.66 0.50 328.57 0.86
RSST-14 75 400 5.2 101 76 0.46 0.34 300.00 0.84
RSST-15 100 400 5.7 123 72 0.56 0.33 183.33 0.81
RSST-16 0 600 6.4 96 66 0.43 0.30 350.00 0.94
RSST-17 25 600 6.2 125 100 0.56 0.45 140.84 0.93
RSST-18 50 600 6.5 92 72 0.42 0.33 251.72 0.89
RSST-19 75 600 7.8 56 43 0.25 0.19 110.00 0.96
RSST-20 100 600 6.7 57 44 0.26 0.20 242.11 0.86

x4 BREMHEE

Table 4 Strength of material after exposed to high temperatures

TR+ 7 7 R BT RS BE £,/ MPa AR
o mits /% e R
0 25 50 75 100 AR By i 4 B
20 38.9 41.5 44.5 41 48.4 318.3 425.2 315.4 430.2
200 33.7 40.1 34.5 37.9 38.7 326.1 410.4 322.4 407.5
400 33.4 38.7 37.8 37.4 37.4 338.5 425.7 340.2 422.1
600 18.2 20.5 22.6 30.6 35.5 317.7 417.2 321.7 415.7

Ao BRI T A& T WK AL AR BE LR A4 — MR B BR &% I B 3 5
— PR MR, B T E 1S R, R/ AR TR A i s i TR S AR
TEB A I 23 o R B - SR T b R4S — MR BE AR % b SRR R G B A B AL RS Rl AE — S KR 4 T A
WATE 25 A3, NI 1S RS 25 a0k Hidw B AR Ak EATE A4S TR I3 S
RO 2 25 S MR R0 o W RS s AR RN T RS 45 T R I RO 2 25 Ry 2
TR M) E - R R RNl S R i, B AL E A 4a) IR .
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