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Abstract: In line with efforts to implement sustainable development, recycled concrete made from recy-
cled concrete aggregates could be an ideal solution to preserve resources and the environment. The fatigue
behavior of recycled concrete differs from that of other types of concrete on account of the different prop-
erties of recycled concrete aggregates. Therefore, using experimental research, the fatigue behavior and
multi-scale analysis of recycled concrete are studied in this paper. The present paper investigates the fa-
tigue behavior of the axial and eccentric compression performance of recycled aggregate-reinforced con-
crete specimens containing 0%, 50% ., and 100% recycled aggregates. Then, multi-scale (micro-struc-
tural and macro-structural) observations of the specimens are obtained. Analysis of the experiment re-
sults reveals the feasibility of applying recycled concrete to practical engineering.
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Fig.1 Natural coarse aggregate
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Fig.2 Recycled coarse aggregate
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Table 1 Content of specimens

A/ (kg « m™%)

W AR

G5 BEI/% K K b ¥ PR
5~15 mm 15~31.5 mm
A 0 195 382 620 1203 0 0
B 50 195 382 620 602 362 241
C 100 195 382 620 0 722 482
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Fig.3 Strain gauges tied on the reinforcement cage
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Fig.4 Fatigue test machine
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Fig.5 Loading position of specimens

TR0 A R L e AT A S A
B U LA TR] — 77 2 45 (30 kND 58 i 0~ 150 kN Jii
T I R AT R 1) 2E) 28 1 33K A — A 0 5D 2 A BE L AN 2
A5 KN/ st B HOm E R EK 30 s, I AT R
A B SR A e A R AT R 55 R 06 L 9 0T for 2R H
R IE 5% 0 fr 2 L R ML ARl 5 Hez L 97 i
MR 110~190 kN, & 5 J7 K R4 — K 3h i 3%
B, B 30 J7 AF DL — YR 7l g8, ] — Ik
JIECHE  HEHEAT R O Ik B IR, I i sk % 97 ik

2 RS

2.1 BN
21,1 oA 2 05 1

A 30T e N o e P B A I Y
b AR PR R BRI A A B R I e 4. (H
A7 B9 57 47 Bt 2 3 X107 R A A i e AR
28% R AR R T R T IR L Sk 4%
il 37 o A TR TS A XA A i AR i /)N BB (H LA
AP R o T B IR 3 A R BE R S A
RBERRE 5 1 Sk 42 Mk T ) BN 1) BB . AR T AR — K
A 2RI 55 TN 28 5 P Hh BN B4 L A I U110 3
IR T7 N A A 0D 1] R S JRAR /N A B R
I IR  TC 18 S JIE A8 A1 X Ik o T Sk 2 fioh i 24 H 2 b
A CAT RGER YR AN GE R (& 6) . A gk [o] 5 5F
PO 58 BE AN B2l 25 JEIK AR AR 2 0 1 % 55 11 #6 J4)
UGB EN10" Ja AT IR R S A il IR

B 6 oIk AR T ey Rl
Fig.6 Cracks under axial fatigue load
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Fig.7 Failure of specimens under eccentric fatigue load
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Fig.8 Microscopic main crack
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Fig.9 Microscopic analysis of failure surface of specimens
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Fig.10 Relationship between measured strain and static load under the axial action
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