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Experimental Research on the Compression Ratio of
Recycled Crushed Pebbles Concrete
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(College of Civil Engineering, Hebei University of Engineering, Handan, Hebei 056038, China)

Abstract; Waste concrete coarse aggregate used as recycled coarse aggregate was applied to replace
crushed pebble coarse aggregate. The replacement ratio r was 0%, 15%, 30% and 45% , respectively.
Based on this, 36 cube and prism specimens of recycled concrete with broken pebbles were made re-
spectively, and when the curing ages were 3 d, 14 d and 28 d, the compressive strength and flexural
strength tests were implemented. The variation law of compressive and flexural strength of crushed peb-
bles recycled concrete with r at different ages and the influence on the compression ratio and class dis-
count ratio of crushed pebbles recycled concrete with r were analyzed. The results indicate that; With r
increasing, the trends of change of compressive strength and flexural strength increase at early stage and
then decrease at different ages. When r=30%, it reaches maximizing compressive strength and flexural
strength. At the age of 3 d, there is no uniform and significant change pattern in the compression ratio
and the analogous compression ratio as r increases. At the age of 14 d and 28 d, with the increase of r,
both the compression ratio and the similar compression ratio first increase and then decrease. At the age
of 28 d, when r=30%, both the compression ratio and the similar compression ratio reached their maxi-
mum values. The calculation models of the compression ratio and the similar compression ratio based on
the replacement rate r were established respectively.

Key words: broken pebble recycled concrete; recycled coarse aggregate; flexural strength; compres-
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Fig. 1 Broken pebble coarse aggregate

Fig. 2 Recycled coarse aggregate from waste concrete
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Tab. 1 Physical performance index of coarse aggregate

H R KA/ mm  HEHBE/ (kgom™) FWHE/ (kg-m™) FRE/% 24 hWIKR/ % RS %
KRR R 5~25 1 590 2 689 0. 40 2.45 11.3
A E R 5~25 1310 2 567 0.41 5.01 14.5
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Tab. 2 Mix proportion of crushed pebble recycled concrete
G 5 , oy " " e T -
— —— K K WBOK aERt RAOERE EEERLERE MK
DAL [ZLERLS
RCLFO RCLZO 160 346 38.4 642 1192 0 0
RCLF15 RCLZ15 160 346 38.4 642 1013 179 9
RCLF30 RCLZ30 160 346 38.4 642 834 358 18
RCLF45 RCLZ45 160 346 38.4 642 656 536 27

FIFHEIIEC 4. 17 kg/m’,
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Fig. 3 Compressive strength test

s oo =~

K4 pidram il

Fig. 4 Flexural strength test
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Tab.3 Experimental results of compressive strength of
recycled concrete with broken pebbles

3d 14 d 28 d

jE S 5 N
bl m m
o DUE p—- e - I -
7 /MPa /MPa /MPa

RCLFO 23.6 1.56 37.2 1.35 43.9 1.63
RCLF15 29.5 1.8 37.9 1.47 46.3 212
RCLF30 33.8 1.63 41.7 1.59 48.5 1.47
RCLF45 30.8 1.49 40.8 1.67 46.9 1.67
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Tab. 4 Experimental results of flexural strength of

recycled concrete with broken pebbles

3d 14 d 28 d
e ] AN =) N N
RIS ME - KD — KL —_—
/MPa /MPa /MPa

RCLZO 3.1 0. 56 6.2 0.48 8 0. 47
RCLZ15 3.1 0. 49 7.2 0.35 8.6 0.56
RCLZ30 3.6 0.78 7.8 0.49 9.2 0.58
RCLZ45 3.1 0.63 6.2 0.54 8.1 0.74
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Fig. 5 The relationship between f,, and r in different ages
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Fig. 6 The relationship between f; and r in different ages

3.2 kLt

PR ala =f/ f,) AT LLCBOIREE 4R
PITERPT R PERE L M o B REE, AR B
T2 RERCAT *ﬁEa o BRI B P 24 v e
B, YR o BFRA A RO - A8 e
AL E 7 s, 7 s, 5 1428 d
FHEL 880 3 d R OE A B AR TR B TR o
A B NG, B o MR, B
FI7E 0.103 9~0.131 4 Z 8], MHLTF r=0%,r=
15% I 1) o FETRZ K 24. 8% ABKEE r i —A 1
K, a ZBAIEEE & TARE, SR 14 d B o Fifi r
(R 1 0 2 S B N 5 FREAR A 3 o 78 0. 152~ 0. 190
ENBEE, S0 3 d A 14 d AL, BN
28 d B o R0 MR BE 42 /N, 7E 0. 173 ~ 0. 189 i Bl 4
Wl H oo B r B934 R 2 e 1 R /N 3
2 r<30% I, B r BUEEITTIEG N, Y r>30% 05, 47
JEEE o B r BB I S R, 2 r=30% ) o ik
K, M T r=0% H I8 RN 3. 28% , I 4 2

EFIATOSE IS E S
T Wb S e 28 d A IR B R R A
AL B R R r XHT R H o RS2 ELAE , 2T 3¢
BROIST LT a5 r AR RITEA L, JI .
a =—0.000 021 6 + 0.000 82r + 0. 181 (1)
PRI o BERL BB r (128 Ak i 3400 &
8, RUELI, r %t £/ f. WAL HA EE
HORYE A (1) i — A5 5] T BE R0 £ P A TR
+ £ RF L5 r R RA, K(2) .
£, = (=0.000 021 67> + 0.000 82r + 0. 181)f.,
(2)
BB A (2) i BRI EAE £ 55
AE £, B HEAE A TE 0.99 ~ 1. 01 ZJa], Hi¥ (il H
0.996, brifE22 A 0. 012, 7T IR A (2) 15 28]/
SRAH 5 S E M) & BT

0.20
0.18

0.16
N
0.14 - —=—3d

—e—14d
121 .\—/‘iﬂ

0.10
0 15 30 45
r/%

P 7 BB A AR TR BE L o Bl r BT IR
Fig. 7 Broken line diagram of a changing with r of

recycled concrete with broken pebbles
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