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Influence of Recycled Coarse Aggregate on Compressive
Property of Broken Pebble Concrete

MI Zheng, AN Xinzheng® ,BIAN Jinming, ZHANG Bing, MA Xiaonan
(College of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract: In order to study the effect of the replacement rate of recycled coarse aggregate on the com-
pressive property of broken pebble concrete and the supersonic velocity of compressed concrete under
different replacement rates, the standard cube test blocks with the replacement rates of 0% , 15% , 30%
and 45% of recycled coarse aggregate were prepared for compressive property tests on days 3, 7, 14, 28
and 45 and compressive stress-ulirasonic velocity tests on days 28. The results show that with the in-
crease of the substitution rate, the compressive strength of the cubes in each age increases first and then
decreases. The trend is especially obvious at 3 days, and the trend becomes smaller after the age of 28
days. With the increase of compressive stress coefficient, the ultrasonic sound velocity at each substitu-
tion rate increases first and then decreases. When the compressive stress coefficient is 0.2, the maxi-
mum value is obtained. For the same compressive stress coefficient, with the increase of substitution
rate, the variation trend of ultrasonic velocity is similar to that of compressive strength.
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Tab.1 Screening results of recycled coarse aggregate

BifLE/mm SARBR /g ot % Rt/ %
31.5 243 4.86 4.86
26.5 1 205 24. 10 28.96
19.0 792 15.84 4.8
16.0 1255 25.10 69.90
9.50 624 12.48 82.38
4.75 480 9.6 91.90
2.36 376 7.52 99. 42
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Tab.2 Performance index of natural and recycled coarse aggregate

. IR %%XW,?JCE iﬁﬂ%‘% o e iR 24 h K
/mm /(kgem™) /(kgem™) 5/ % 5/ % B/ % R/ %
WEREOR A7 5~31.5 2 689 1590 0.4 0.1 11.3 2.45
FRAE AR 5~31.5 2 560 1340 0.35 0.12 11.8 4.83
=3I BERELIEA
Tab.3 Recycled concrete mix ratio
A BRI/ (kg - m™)
£k 7K IR b W FRAE B R K KGR BRI K
MZ0 356 35.6 623 1157 0 165 4. 60 0
MZ15 356 35.6 623 983 174 165 4.60 9
MZ30 356 35.6 623 810 347 165 4. 60 17
MZ45 356 35.6 623 636 521 165 4. 60 25
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Fig.1 Ultrasonic inspection schematic
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Fig.2 The relationship between cubic compressive

strength and substitution rate
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Fig.3 The Relationship between ultrasonic sound velocity

and uniaxial compressive stress coefficient

ol B A SR A < TG, P R R R B O A A
R A = AR A RUR S, FE O IR ST PERTE , gl
BERREAR TR P A2 1 L E , AT BRI, a2
A CRAE TR AL A, B TR 0 AL 5
UG AEGE S Bt vp ™ A T 00 3R R B, A8 TR /R
LR K A SRR AT 0N B 0 0 ik I Y R
Wi, (S A P D ) A S A P A v o X TR L g
FHORT 0.2 I, B4 N 3 R B, et s
AL ATIAR , X 2 T R T B, R
TRAE - A ) S 4 00 A W 38 i O 32 8 0T e I
I 7P BRI R o R TR N T R BN 0 K
2 0.2 Ay A Bl BOPQA B 4 iy, RS 7
AT 0.009.0. 077 .,0. 084 .0. 095 km/s, Fi-A4=
R IR A sy, Bk r 90 200 0 28 4 R ol e
2, WAINAZ T, R P I A A % R 4R R B A A
£ YRR RECET 0.6 5, S HBRE T A S
USRSV U N <R A I R S T 4 g
AU S iy, 7S P O e i R 3
E r=30% M}, H7 Fd f K, AR RV RE fche o

5 #ig

1) B -FE AR RO (9 38, 142 4 R
TEHRSAE B A1 1R BRE - A BT T 5iR XA BT R g, RO

BERIF I/ NI H . r=30% I, M3 i fe K,
36. 9% ,r>30%H} , B4 g R I8N

2) ANTRIR IS B9 57 7 AT s o B X ) UK
FEREARE], M0 3 d if, BEZ r i8I, HU)E
SiR B AR R KR AT WA, r X T R Y 5 R S e
K1) 28 d Jm X AR F IR/

3) Bl e 0L 7 2 B3, 25 BURR T 1
e AL SO IS el N E AR RN ) B O 0.2
I RAEL 7R Rl — H W R BT, B BUUR
A4 i , A P P RS TIN5 AR, 78 = 30% i Y
(GEEONI:N

Sk

CUMer B, i, 28 PF, S K PR BE M A RL R YRS H 23
(B AR PR R [T ] AR R 22 5 TR 22 4k, 2015, 33
(4):576-581.

(219080, ORI ol W, 55 A i RHR BE R AT 90 PR
R[] AREEL,2017(7) :77-82.

[3]ZHANG Y, LUO W, WANG J J, et al. A Review of Life
Cycle Assessment of Recycled Aggregate Concrete [ J].
Construction and Building Materials,2019:209.

[4]CHEN X D, SHI D D, SHEN N, et al. Experimental
Study and Analytical Modeling on Fatigue Properties of
Pervious Concrete Made with Natural and Recycled Aggre-
gates[ J |. International Journal of Concrete Structures and
Materials, 2019, 13 (1) :1-13.

[5)ZHIE, 4 ), A ae, 45 s B Rhxt A TR - PUE
Siderkrerszm [J]. 004 TR RS4R3 R B
fR,2017,34(3) :56-60.

[6]JGJ 55-2011, @R EE L& i MRS .

(7 1R e S0 e B A 55 R L A PR R X B [ T ]
LERET,2014,21(2) :83-84.

[8IfF1m2r, [l A 4Pk T. %t RETR e £ 58 B AL
BAER SR )] R EE L ,2013(9) :158-160.

[9]GB/T 50081-2002, i IR HE + 1 ¢ L BB IR 50 75 kA 1
[S].

(1014 & FHAE A RHOK F0 PR IR GE L Y B ) A fE

BISZMEATZE[ D ] Wik, 2011
(VS TAE)



