B2k oW S § =S Vol. 32 No. 2
2017 4E 4 A JOURNAL OF EXPERIMENTAL MECHANICS Apr. 2017

XEHS:1001-4888(2017)02-0247-10

BEBHBEKER T IEMER

Bi#EKIER IR

KEWH, AREF, 2R, THAL

(V%8 TR AR TR2EE, PRIGVE 4L 710048)

WE: @335 3007 £ T RS F A TH B E KRB £ 6940 R M AR & E KM AT X B,
AT KRR . EHER HEEREZNLR EREFRERBERGY m, HE T AR ERHA G
SEMEfeRARAL, RELREW, XA S5~10mm 89 FHERZ KELA 0.3 f2 B AFILRE
H 15%0 8, % 30% F AT RSB A TR BAE KRS LIRERE S L E 18 0MPa f»
19.2MPa, BERAHBH KT 5mm/s, AT ERXRXBLER, 2 TH 30U BAETHIABBEALE
BHBAERRRE LM AL ERKARKAREREZRG X EZ, KA CMZ R AL FE4E KR
oy Rk A, PTRAEAELREGR DR PFERERESE KRS, HIHYHLERLT
BER,

KB ERREL; WEMEG; EREAN BAETH,; AmE

hESZES: TUS02 .6; TU528.59 X ERFRIRAD : A DOI: 10.7520/1001-4888-16-008

0 5|87

75 K IR BE L HRL RO A B AN sl S A R, KRS A B RDE L B K
T LB A e B R L . & B N R AR R T K R G Y S A IR AR S e 2 i
VAR LS GRS BN N1 N S - S o 7 T o 0 O S TR SN SN R A AL 3R
IO o R R B PR BE A R AE R, AN R BEAED Bhutta DR SE T 2R TR BE £ OREXT B K TR BE £ S A
PERE A3 s Korat S0 A58 T8 RHY 2 B RTR X B K IR BE + g m . Fh R B O 1 ol 450 X
KR BE 19 T 27 Tk A B e FLS e R Al T i — A

W 3 [ HE Al Bt A A R, AR T R AR SRR BE L X e T R T SR B AR T R,
BEIRIEE TG G o M A B REET 3 R AR B R A KR BE L . AR T F AR FRIE A DR 7R DA 415 2R
S| D = E A N P WAt SN DY) v € ok e Y E il

FUAT . [ P9 X2 A4 R B K TR BE - A T 583 Ab e ke 25 By Be . X Ho Ak B S HE 2 i IR R AT AR Gt
FEWFE el o PG, AP AL T B PG o 75 AR, il i A7 %)l . WF 548 1 2R B R RR 48 4R
R PR K R BE T B PURYERE B K PERE . 2 25 IR AR RE A S . D S Jim i 56 A9F 9 R T A S
B ARl A

» YR BHI: 2016-01-15; {€E BH: 2016-04-05
E&TH: BXAARFEES T H (51408487) ; 7 [EE @ 3R BOR B B0 H (2014-K2-037) 5 oy [& 1+ 5 Bl 2 HE 4 56 56 it
T eI H (2014M562437) 5 BEPE 4 A AR B2 3 & % BT B (2014]Q7292) s BE P 4 2L & JT & W RF 2= #F 58 11 R % Bh 0 B
(14JK1516) ; B V6 44 1+ 5 BHIF I 98 Bl V6 2 T i BHEF 9T 300 B (STW2015-09) 5 74 22 3 T K 27 J il A 5% 36 4 e Bl 701 H (18-
211403)
BWAESE : RIEEI1963—) B VB4 B H08%  \SE m PERE TR BE A R ) 2= PERERF9Y . Email: jiancai@ xaut. edu. cn



248 Lo o 2 (2017 4F) 5 32 &

1 REFE

L1 REEHR

IKVER RIS P« O 42,5 K, PEREFE AR WL 1ML RE R S0 0 Ay, A R R 3 C30
(4 1 Fr TR e X P e m e L 3o O 1 A5 ), A R S 5~ 10mm Ml 10~ 15mm B Fl, P BE 5 AR WL 3% 2
Fede 3, FME QTR 1 T/ s 4t B ORE SR FS AT Y . FH O F 3 BR 1. 25mm DA FoRIAR , A EERCECH 2.2, J8 4
55 AR SR FH PG 42 58 20 m) AR 7 110 B FR R ve s K R TR B R IR [ S 20 %05 KSR FHPE & T H
KK .

5~10mm 10~15mm 5~10mm 10~1 5nlm
(a) KA1 F] (Nature aggregate) (b)FEF Fl (Recycled aggregate)

P T A

Fig. 1 Coarse aggregate of experiment
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Tab.1 Physical and mechanical properties of cement

F AR E BEL I ] (min) 3d BLa 28d Bl 3dBUUE 28d HUJE
) AE
FHK = (%) (g/cm®) VI 5k 8 M (MPa) S8 (MPa) 3B (MPa) & (MPa)
26.8 3.01 G 185 240 5.41 8. 14 22.63 48. 65
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Tab. 2 Physical properties of nature aggregate

W WOk RWHE RRUKIE  RWMESE  ERISH
(mm) (%) (kg/m*) (kg/m*) (kg/m*) %)
5~10 1.6 2510 1330 1497 9.1
10~15 1.0 2730 1465 1576 9.1

3 T EREA Y P R
Tab. 3 Physical properties of recycled aggregate

2 e g 7K % 220 % e FLo% B B JEREFE R
(mm) (%) (kg/m*) (kg/m*) (kg/m*) %)
5~10 6.6 2470 1160 1342 13.2
10~15 4.0 2490 1264 1354 13.2
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Tab. 4 Mix proportions of porous concrete

Bk & He (kg/m®)
Bl i w/C Se P SP
itz NA RA S C w
1 5~10mm  0.25 0 15% 1467 0 0 472 118 0.4%
2 5~10mm 0.3 0 15% 1467 0 0 434 130 0.1%
3 5~10mm 0.3 0 20% 1467 0 0 353 106 0.1%
4 5~10mm 0.3 0 25% 1467 0 0 273 82 0.1%
N 5 5~10mm  0.35 0 15% 1467 0 0 401 141 0.0%
6 10~15mm 0.3 0 15% 1544 0 0 457 137 0.1%
7 10~15mm 0.3 5% 20% 1544 0 81 327 98 0.1%
8 10~15mm 0.3 8% 20% 1544 0 134 295 89 0.1%
9 10~15mm 0.3 10% 20% 1544 0 172 272 82 0.1%
1 5~10mm  0.25 0 15% 1027 395 0 489 122 0.4%
2 5~10mm 0.3 0 15% 1027 395 0 450 135 0.1%
3 5~10mm 0.3 0 20% 1027 395 0 369 111 0.1%
4 5~10mm 0.3 0 25% 1027 395 0 289 87 0.1%
R 5 5~10mm  0.35 0 15% 1027 395 0 416 146 0.0%
6 10~15mm 0.3 0 15% 1081 398 0 392 118 0.1%
7 10~15mm 0.3 5% 20% 1081 398 78 345 103 0.1%
8 10~15mm 0.3 8% 20% 1081 398 129 314 94 0.1%
9 10~15mm 0.3 10% 20% 1081 398 164 292 88 0.1%
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Fig. 4 Failure surface of specimens Fig.5 Stress-strain curves of porous concrete
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Tab.5 The results of porous concrete experiment

£ i '5 R R W/C  Sp P ZERE N BIKFEE (em/s) P 5 BE (MPa)

"
1 5~10mm  0.25 0 15% 13.8% 0. 54 12.5
2 5~10mm 0.3 0 15% 13.1% 0.55 19. 2
3 5~10mm 0.3 0 20% 18.1% 1.10 10.3
4 5~10mm 0.3 0 25% 22.4% 1.74 7.4
N 5 5~10mm  0.35 0 15% 13.0% 0.56 17.7
6 10~15mm 0.3 0 15% 12.8% 0.57 15.1
7 10~15mm 0.3 5%  20% 17.4% 1.15 11.7
8 10~15mm 0.3 8%  20% 18.3% 1. 09 7.4
9 10~15mm 0.3 10% 20% 17.8% 1.11 7.0
1 5~10mm  0.25 0 15% 13.4% 0.55 11.9
2 5~10mm 0.3 0 15% 13.7% 0.56 18.0
3 5~10mm 0.3 0 20% 17.9% 1.08 8.5
4 5~10mm 0.3 0 25% 22.9% 1.68 5.0
R 5 5~10mm  0.35 0 15% 13.5% 0. 60 16.7
6 10~15mm 0.3 0 15% 13.2% 0.58 13.1
7 10~15mm 0.3 5%  20% 17.8% 1. 06 10.9
8 10~15mm 0.3 8%  20% 18.6% 1.14 6.1
9 10~15mm 0.3 10%  20% 18.3% 1.12 5.2
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Fig. 6 Compressive strength of porous concrete Fig. 7 Effect of water-cement ratio on compressive

strength of porous concrete (1,2,5set)
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Fig. 10 The relationship between effective porosity Fig. 11 The relationship between effective porosity

and target porosity of porous concrete
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Fig. 13 The relationship between target porosity and

compressive strength of porous concrete(2,3,4set)
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Experimental Study of Compressive and Permeable
Performance of Permeable Concrete with Recycled Aggregate

ZHANG Hao-bo, DU Xiao-ging, KOU Jia-liang, YU Dan-hong
(School of Civil Engineering & Architecture, Xi'an University of Technology, Xi'an 710048, China)

Abstract: Through comparative experiment of compressive and permeable properties of two kinds
permeable concrete (with or without 30% recycled aggregate), the effect of water-cement ratio,
aggregate particle diameter, and sand ratio on the compressive and permeable properties was studied,
the rationality of mixture preparation by volume was validated, the optimal mixing proportion was
determined. Experimental results indicate that when aggregate particle diameter in a range of 5~
10mm, water-cement ratio is 0. 3 and target porosity is 15% , the compressive strength of two types of
permeable concrete (with or without 30% recycled aggregate) can reach 18. 0MPa and 19. 2MPa
respectively, and both permeation coefficients are larger than 5mm/s. Based on above experimental
results, the relation among porosity. permeation coefficient and compressive strength of two types of
permeable concrete (with or without 30% recycled aggregate) was analyzed. There are good function
relations among these factors, which indicates that through controlling porosity, both compressive
strength and permeation coefficient can be adjusted to meet the engineering requirements.

Keywords: permeable concrete; compressive property; permeation coefficient; recycled aggregate; po-

rosity



