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Experimental Study on Influence of Maximum Particle Size of Recycled
Coarse Aggregate on Strength of Recycled Concrete

AN Xinzheng, ZHANG Longjiao® , GUO Yongmin, WANG Yanjie
(School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; In order to study the degree of influence of the maximum size of recycled coarse aggregate on
the bending and tensile strength, compressive strength and folding ratio of recycled concrete, four
eroups of recycled concrete prismatic specimens ( 100 mmx100 mmx400 mm) and four groups of cubic
specimens (100 mmx100 mmx 100 mm) were prepared by using different volume combinations of the
recycled coarse aggregate with maximum sizes of 10, 15, 25, and 31 mm under the same mixing ratios
and the bending and tensile strengths and compressive strengths of the recycled concrete specimens of
the various groups were obtained through tests. The results show that under the same water-binder ratio,
the flexural strength and flexural-compression ratio of recycled concrete decrease with the increase of the
maximum particle size of recycled coarse aggregate, while the compressive strength increases first and
then decreases with the increase of the maximum particle size of recycled coarse aggregate.
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Tab. 1 Basic physical properties of recycled coarse aggregate

RAH HER JERE

FE B RG /ﬁﬁﬁf)ﬂgzﬁ Hebi

Kife/mm L El/mm & /%

1 10 5~10 2 415 5.28 12.7

2 15 10~15 2 428 5.11 13.7

3 25 15~25 2 503 5.06 13.4

4 31 25~31 2 481 4.83 14.1
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Tab. 2 Combination ratio of recycled coarse aggregate in groups A—D

f7w A Y 3/ = N RYAYR N AR B R RAR SRR A il %
is  RAHAAE WKBdigT  BEE/mm P, /mm 5~10 mm  10~15mm  15~25 mm 25~31 mm
A RCL-10 RAC-10 5~10 10 100 0 0 0
B RCL-15 RAC-15 5~15 15 40 60 0 0
C RCL-25 RAC-25 5~25 25 20 20 40 0
D RCL-31 RAC-31 5~31 31 20 20 20 40
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Fig. 1 Schematic diagram of four-point bending tests( unit;mm)
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Tab. 3 Test results of flexural tensile strength and

compressive strength of test samples in groups A—D

gl SRR brifes PURSREL  bRdE2:s PRI

%5  f/MPa  o/MPa f,/MPa o/MPa A
A 4.5 0.15 28.5 2.37 0. 157
B 4.2 0.14 30.6 2.62  0.137
C 3.8 0.16 35.2 3.10  0.108
D 2.9 0.19 31.8 3.45 0. 091

2.2 BEHBMRXAENSHEREERM
H S 6 LR B A B IR B G T LK
B, A—D ZH A IR BE b B ATE b ™ A ) e A 1
L BT G i 1 28 4 G M R (RIS 221, L 24 5% — EL i
B A A W 2R | s D EPEREIR R
K2 g5t T FHETRBE LA H0R I (f,) BEAR
LA RHR KRR (D, ) KIS B, R A8 5] 2 7

RT3, Y @, WEEH 10 mm 3EHME] 25 mm
BF,f b @, W3R M2 18 08/ 2 @, Y HUE
H 25 mm BEH0E] 31 mm B}, f, B @, 3SR
WRBEW/ N, HR R EZE W T f, AU T
H B 25 5 B 340 55 10 SR R P A R B ) ) i 22
SRR A R R YIM G, MiE @, 3K,
A KRR TH D 2 6 2 1% T R A A X 38 K (] B
TR S s 25 A R B ) TR 803 A 2 A R
o XAk AN T A KL RS B 3 R A
AR SR 25 ERE, 4 &, =10 mm B}, 5
@ FIEBUE 15,25 A1 31 mm WA 08, HE £, 0 )
BT 6. 7% 15. 5% 35. 5%, Hta] W 7Efl &
Fb— g I, P24 TR BB - 25 o 8 1% KL bR AR AR
NiKE D, R RTEA,

5.0

h
W

b
=)

5 RIS /MPa
5 G

N
W

N
=)
o

15 25 31
P2 AL ARk R RO X 25 ik B2 1 2t 2
Fig. 2 Influence curve of maximum particle size of

recycled coarse aggregate on flexural strength

2.3 BAEHEBRRANENIAEREREERN
A

B3 45T A—D 41 A R % 1 i B i o
FE(f.) BEFRA ML R R RS (@, ) B AR AT
Ol A3 K3, f,, (HEE @, AU ORI
IR /N, X FEEER T, S
AR RAE @, FE 25 mm K VLT AR
A EHAAERI SR ARSI, A B A5 B Ot /)y,
AR R Y 22 AR B T 1B W A4 M A
AR RRZ @, #id 25 mm B, FRAHLE R
TR 25 B TH A0 0% R P 0 ik g 47 A 32 0 Bl
D BTG T 0, AT/ TR R B
WHER, . (HAE @, =25 mm RS RAE, Y
@, =25mm i}, 5 @ SrlHC10 .15 F1 31 mm B
AR I T 19% 13. 1% H1 9. 6%, % 7]
UL FEBEC A b — a2 B P AR TR 8 1 0 R o B2 i p
PRI RSN S LI S 1



44 oAb TR K % R (A K OB ¥ D 2023 4
3 A=a+bd, (1)
36} Kb, a b IR HEL
£y FF IR EAE R MATLAB Xt (1) i
gﬂ Fris/ N3k M-S 404, 1T 45 .4 =0. 185 9,b =
= =0.003 1,745 a b BIEACAS (1), 1T1550(2) .
%w- A=0.1859 -0.003 19, (2)
28] ¥ x=f/f, ARAS(2) , 1T (3) . K(3)
2% , , , T A A e ROR AR BB 78 Ak B ST IR B
10 15 25 31

%jﬁ*ﬁﬁ@l‘m/mm
& 3 P B R RORAR KT He i i i i 2

Fig. 3 Influence curve of maximum particle size of recycled

coarse aggregate on compressive strength
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Fig. 4 Influence curve of the maximum particle size of

recycled coarse aggregate on the compression ratio
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