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Experimental Study on Compressive Performance of Crushed
Pebble Concrete Containing Reclaimed Aggregate

AN Xinzheng, ZHANG Cuixia® , LIU Haonan, BIAN Jinming, MI Zheng
(School of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; The cube and prism specimens of gravel concrete with replacement ratio of recycled coarse
aggregate r=0% , 30%, 50% , 70% and 100% were designed and manufactured. The change trend of
cube compressive strength and prismatic compressive strength of concrete at different ages under differ-
ent replacement rates of recycled coarse aggregate was studied. The results show that the compressive
strength of concrete has no significant change when r is 30% when the age is 3 d and 7 d; If r is more
than 30%, the compressive strength of concrete tends to decrease when r increases, and the decrease
range is obvious. At the age of 14 d and 28 d, the compressive strength decreased with the increase of
r. A calculation model for the correlation between cube compressive strength and prismatic compressive

strength is proposed when the replacement ratio of recycled coarse aggregate is considered. The model is

= (-0.190 37> + 0. 148 + 0.722 7).

Key words: gravel concrete; recycled coarse aggregate ; replacement rate of recycled coarse aggregate ;

compressive strength

PR BP0 A g ROMLE R, SR B ARy e X A B9 A 3 53 4 AR A A o) i ) TR B
FRARLERHR 3 A TR AU e O A i A LR BN AT HUEMERERE ST, R BLH YU EVERE 5 1 A TR B 1
AR ANURT L D N A 5% U5 R R SR A R A 25 A K, Abdurrahmaan 2517 A £33 0158 5 &
BEIR B IR ) B SR T DL i T U AL BUBEE PR AR R S A 1 i b e v R 5 R
HERCT v B AR S IR BE TS Y IR EA R ks R AR NS st AN [ 1
EIXHEREEF DR E MR 2 RBE Y N& IR I TR SR IR, K s K

Y5 B #1:2020-11-13

ELTHE b ARRAR S WBIIH (E2015204111) ;b & Rlap AR BGE 5 % R e B H (15273609D)
VYEZ RN EHIE (1963-) , B W A B0 W5 0 1 S5 At A v B 5 15T,

# EIES KR T (1996-) , 2, INARTFEREN BB 9E A | 3220 TR A TREEE - AR 7 25 MR I B 8 T4



48 Wodb TR R ol (A R OB 2 R

2021 4F

FRATREE |, H7 R P R B A S I K R £,
B, 2805 & it o8 i IR S - 2 o LA g
PEEAE AR BB, IR Bk KSR TR A e TR 45 £
TR )4 Ay AL Ak a4 10 0, 4R 1T B TR
I P9 AR A0 7 3 TP N AN I SR B IR A IR
FEfik b X TR R B0 A RN AT R TR e - B RN
itz B 1) AR s T ) 1 A KL Ak ol % s e B9 1 Y
B PR BE B IT R D S R RR B M AR
IR GEUR A I 2R Sk A B A TR R A T R B S0
TEJEBE

ST R O A R R SRR R, A SR 3K
VE R R, U A RS R R - AR 5T
AR SR r RPRAR DR A TR 1 (T SCRRR A TR
) SEJF PR B B 54 R AR R B E 114 5 i L
I8 2 R A R R - R A RS
S5 37 7 RBTE  E 2 10) A HE 06 56 R T A
R DU RS bR TR RS %

1 REHFE

1.1 RIEEMAR

KB A WA P-042. 5 YA mRERREL K I8 5 40
HRL: RKIRTHD (41 RN 1. 60, F i 1.2%,
FWEE 2 540 kg-m™) s RIOHLERL DA% G0 A1 4L
HORE s FRAE R AR P R IRBE - Sk H 2 R 7 )
JEASEN B AR A AR (R IR« HRHE G EEp A PR
R RERL S 2N 40% ~ 50% ) 5 7K ; HRHR T 1k
FH BRI s BB . B Sk o ) T M B 5 DK 341 .
TW-JS SRIRMR = Bk 7], 50 BT FH AR Bt 4
B 1R R R SEAR TSR AN 3R 1 iR

(a) BEHA

®1 EAEHERIER

Tab. 1 Basic index of coarse aggregate

g WRE JRBURIL TR G 20 h K
T E/mm (keem) A% B% R/%

KIRMBEHR 5~31.5 1384 9.7 0.29 2.63
HAMER 5~31.5 1147 12.5 0.36 11.12
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Fig. 1 coarse aggregate
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Tab. 2 Mix proportion of concrete

E G| MR/ (kg-m™)

i 7" K K RURRLER  ROMMLEPR AVPR BB ROWIKRE UK
SRC-0 0 279 165 0 1290 635 31 0 4. 65
SRC-3 30 279 165 387 903 635 31 43 4. 65
SRC-5 50 279 165 645 645 635 31 72 4.65
SRC-7 70 279 165 903 387 635 31 101 4. 65
SRC-10 100 279 165 1290 0 635 31 145 4. 65

(b) =30%

() r=30%

(c) =50%

(2) =50% (h) =100%
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Fig. 2 Failure mode of concrete test block under compression
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Tab. 3 Results of compressive strength tests for cube and prism specimens
, , LR RUSTINESH S
Y2 o & £ /MP
Sk SETRBUHRE £ a //MPa
= 3d 7d 14 d 28 d 28 d
LRI [z RN ¥H PRI ¥H PRI ¥H PRI [N
20.1 — 30. 1 35.1 26. 4
SRC-0 18.4 18.5 22.4 22.4 27.6 27.2 31.8 32.5 23.2 23.6
17.1 — 23.9 30.6 21.2
— 28.5 32.4 — —
SRC-3 19.4 19.4 26.4 26.7 28.7 29.1 31.2 31.2 23.1 23.1
— 25.2 26.2 — —
19.5 27.1 — 31.3 23.6
SRC-5 17.0 17.1 24.9 25.3 27.2 27.2 28.4 28.6 21.2 21.5
14.8 23.9 — 26. 1 19.7
— 22.6 26.3 29.2 21.4
SRC-7 14.3 14.3 20.3 20.9 23.9 24.7 25.8 26.1 19.1 19.3
— 19.8 23.9 23.3 17.4
1.1 — 24.3 27.3 —
SRC-7 9.8 10.2 14.4 14.4 21.9 22.1 24.5 24.8 16. 8 16.8
9.7 — 20. 1 22.6 —

TE R — FoR A £ HBUE W] =N E P A R B e IMELAS 1

D7 AT 5 5 5 5 v YR BB A L o 20 L
ISR 24 r=30%,28 d AP EE /I 3.
7,014 d W B SR B G N T 60.82% , 16.85% |
7.22%, FETIRIEE R A TR SC B iy A, il
FRAE R BRI r = 30% W8T .

36

30

f./MPa

¥/%

B 3 AS[RIEST URAR r XF ST 1A
U 5 B 5 0 X 25 1 26

Fig. 3 The influence curve of substitution rate r on the

compressive strength of cube at the same age
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Fig. 4 The influence curve of substitution rate on

compressive strength of 28 d prism
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Fig. 5 The relation curve between f, and f,, of cobble concrete
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Fig. 6 The relation curve between f./f. and substitution rate
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Tab.4 CoMParative analysis of the measured and

calculated compressive strength of prisms

WOHwes S LOFEE RE%
SRC-0 23.6 23.5 0.48
SRC-3 23.1 23.4 1.30
SRC-5 21.5 21.4 0.35
SRC-7 19.3 19.1 0.87
SRC-10 16. 8 16.9 0. 44

3 #Hig

1) Bl FRAE BRI r BB FEAR TR (Y
FE N 3 254 T 3707 R B A A4 i 1 S8 4 1 9 1) B
() 320 AT AR T, A 118 R 2 0 R W oI, 0 2 T DKL
RS K ERD I 25 T 5 7 & T Sl AR R R
O] EATTITN

2) AN[EE AT B 57 T R BT R BR BE f,, DA Stk
FEARYT SR £ B0 2 A R B R RO R (Y3
INRAR 2B TR A R
R ANHL 30% i}, X AR LA B 2, AT LAIACH -
XS PR B R AR BT e 538 B 1) 52 M 2 1T L) Z W AN
TEE T2 r BB AT 309% B, X 37 J5 1R Bebe M AR it
AR AE SR T E



52 FCT I A B N S

oA KR ¥R 2021 4F

3) FE TR AR ST T 2 R A R U
T B f 5 £, MAHXEKERITEBA [ =
(=0.190 3r°+0. 148r+0.722 7) f.,, HiZ B #im
AN S RV PERBT

Sk

[1]SILVA R V, DE BRITO J, DHIR R K. Properties and
Composition of Recycled Aggregates from Construction and
Demolition Waste Suitable for Concrete Production [ J ].
Construction and Building Materials, 2014, 65 (1) ; 201-
217.

(1SR, A B O, 45, 48 B BHE BE L 052 BUIR
L[], REEL 2017 (7) :77-82.

(NS0T S O AN W g o A RA BRI e N
RERFZEL T ). WAL TR R 222240 FHARBL 1R, 2017, 34
(01) :30-33.

(415K 28I, B ON A FRE A X IRBE L T AE M A i
MR ]. BEIK ,2016,28(03) :7-8.

[5]2=mg. I IR O0 A B R 5 1 il e g [ 1], B Al
MR, 2019,46(05) :76-79.

[6 ] ABDURRAHMAAN L, MAHMOUD A F. Performance E-

valuation of Structural Concrete Using Controlled Quality

Coarse and Fine Recycled Concrete Aggregate[ J]. Cement
& Concrete Composites,2015,61:36-43.

[TIBRGET, b AR A 4 02 7 A R R R 5 o 2 R
LI RER R R 2 B[] Tl @ 37, 2015,45(1)
130-135.

(87 M, E 7. FA IR EE T PRI AT FE [ 1], K
T 2020(04) :29-30+34.

[9]JGJ 55-2011 , ¥l iR HE + Fo 3 LB RLRE [ S].

[10]GB 50081—2002 , % it { &E 1= 7 A M RE I8 )7 T AR HE

[S].

[ 11]GB 50010—2010, {EH&E - 45 B THIEL S].

[12] Ha)E. FA R e UMD, deat. P E @S Tk IR
11,2008 :52-76.

(13 ). FA IR BE T A Ty 2 PERERF ST ( 1) —— i fgh
ZIEMERELT]. EEAUM B 224 ,2007(05) :598-603.

(14 )RS IR iR AR 55, FRAE IR BE - B AC Jy 2
RELC I S 1V Iy AR A SE 2R [ )], AL R 2 4,
2013,16(01) :24-32.

[15] 5K %, 220 IE, 45 %, 55, 2R 40 B R A A RHR
BELPURNEREMABTIE[ )] A TR R 224l AR
FL2A, 2018,35(02) :71-74.

sALG i EAH)



