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Abstract: As a building material, the seismic performance of recycled aggregate concrete (RAC)
at low temperature needs to be analyzed before use. At present, the cost of RAC is low, and the
demand is large in China. However, seismic performance at low temperatures is uncertain if di-
rectly applying the RAC to construction engineering. In view of this problem, a comparative anal-
ysis of the seismic resistance of RAC at low temperatures was presented in this paper. The low
temperature seismic structure model of RAC was designed through the material ratio of RAC and
experimental construction. According to the indicators, low temperature {rost resistance, acceler-
ation change, damage index, stiffness stability, and layer displacement change were compared
and analyzed. The results of the comparative experiments showed that: (1) with decreasing oxy-

gen content, the heat conservation effect is reduced, and the strength and frost resistance of RAC
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are also reduced; thus, the durability and stability of RAC are poor, and the seismic behavior is

poor; (2) after an earthquake, the displacement and acceleration between the floors vary greatly,

so the stability of the floor cannot be guaranteed; and (3), as the displacement and seismic load

increase, the RAC gradually undergoes cracking changes. The stiffness decreases rapidly, and the

degree of stiffness degradation is large, indicating the low temperature seismic performance of

RAC is poor.

Keywords: recycled aggregate concrete; displacement; stiffness; frost resistance; earthquake re-

sistance
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Table 2 Comparison between densities and properties of aggregate of RAC and ordinary concrete

R 7K 4 JE W H8 A gkl e W HEFR % FIKAE/ %
/% /% /% /(kgem 2 J(kgem ? Jkgem D EAk B
B AR 4.70 18.1 1 458 2 588 1299 5.90 2.60
KKRAT 0.68 10.7 1590 2 601 1411 0.89 0.37
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Table 3 Tests on aggregate proportion and frost resistance capacity of RAC
A %’#%*ﬂr ) BRI LE A Tk BE v
WA/ % KUE K BB 2 RARE R+ AR /C
S1 0 480 ¢ 160 : 530 : 1120+ 0 —5~—35
S2 50 480 : 181 ¢ 530 : 520 * 580 —5~—35
S3 100 480 : 200 * 530 : 0 1200 —10~—45
S4 100 480 ¢ 200 : 530 ¢ 0 ¢ 1200 —10~—45
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Fig.1 Frost resistance of the structure model of RAC

in low temperature environment
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Fig.2 Frost resistance of the structure model of common

concrete in low temperature environment
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Table 4 Comparison between compressive properties of RAC and common concrete
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Fig.3 Damage indexes of structural layers of two kinds

of concretes under earthquake
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Fig.4 Load-displacement hysteretic curves of
RAC structure
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