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Effect of quality of recycled coarse aggregate on the corrosion
resistance of concrete

LIU Hui, WANG Zhen, HAO Yali, ZHU Pinghua, WANG Xinjie, CHEN Chunhong
(School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, Jiangsu, P. R. China)

Abstract: Based on the method of nitric acid accelerated dissolution test, the comparative study on the corrosion
resistance durability of natural aggregate concrete (NAC) and recycled aggregate concrete (RAC) prepared using
100% of recycled coarse aggregate (RCA) with different qualities (class 1, class [ and class Il ) is performed.
The degradation law and damage mechanism of corrosion resistance of RAC are further revealed from the
aspects of macroscopic mechanical property degradation and internal microstructure damage. The results show

that the compressive strength of recycled concrete prepared by high-quality aggregate with better physical
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properties is higher, and there is a good correlation between them. In the corrosion environment, the
compressive strength loss rate, mass loss rate and corrosion depth of recycled coarse aggregate concrete
gradually increase with the increase of corrosion age, but not strictly increase with the decrease of coarse
aggregate quality, and there are periodic differences in different periods. The SEM images show that the
interfacial transition zone of low-quality aggregate concrete is obviously different before and after corrosion.
According to the fitting formula of corrosion depth and corrosion time, the concrete prepared by three kinds of
quality aggregate can meet the requirements of hydraulic structure in soft water environment, and the recycled

coarse aggregate concrete with low quality (class [l ) can be used for the hydraulic engineering structure with 50

years of service.

Keywords: recycled coarse aggregate; recycled concrete; corrosion resistance performance; durability
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Table 1 Mix proportion of concrete specimens

it & o/ (kgem ™)

T BE 125 - - ‘
REHAR HAMAR KRR K OB Bk RESR KA e HHKE
NAC 1005 714 271 83 42 21 3.3 0.42 191
RAC, 978 714 271 83 42 21 3.3 0.42 220
RAC, 866 714 271 83 42 21 3.3 0.42 232
RAC, 843 714 271 83 42 21 3.3 0.42 244

2 REHERSITR

2.1 BAEEAEMYEMNRE

RCA J&RERTR BE 1 28wl e 0 43 25 4b #3515 )
B RLAE R F 5 mm By Rk . RCA 5 NCA 4
Ji X F RCA A BiE T — 5 & 1 2 b 2 (A
B 1), 2z He AR A% 5 i ik ok A v = A i A 22 I
S BB, T B RCA K& R— B E T
NCA., 2R ,32 RCA KW B Sy 24 Pk E 14 2
T NCA. 45 (I & + B A M8 k) (GB/T
25177—2010)", Fig BE W 7K 3R | R 0 0 5 0 4% B2 95
Fr¥ 2 RCA, . RCA,FI RCA, 125 4%, Ho 4y 9l )@ T 1
126 T 28R T2, B3 258 6o 518 T 7 5 ik

(a) NCA
1 XARAEGREBEHESHIIAFERE
Fig.1 Appearance morphology of NCA and RCA with
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Table 2 Basic physical properties of the coarse aggregate

TR RWHEE/ (kgem ) He B EE / (kgem ) 30 minWKAR/ 6 JRRME/ %0 IR A /%
NCA 2640 1509 1.7 4.8
RCA, 2512 1458 3.0 12.9 40.6
RCA, 2500 1344 4.8 15.3 33.9
RCA, 2 380 1298 6.4 15.6 39.1
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Fig.7 Fitting diagram of corrosion depth and corrosion time
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