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Study on Performance of Organic Modified
Cement Pervious Concrete
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Abstract; To solve the trade-off between high strength and porosity contradiction, the effects of
aggregate gradation, bone glue ratio, mineral admixtures and resin was investigated. Initially, the
coarse aggregate porosity was used to study the best mass ratio,and then the technology of double
mixture with water reducing agent and mineral admixtures, mixture with sand and the method of
mixture with cement and water-soluble epoxy resin were used to improve the performance of pervi-
ous concrete. When the mass ratio of the two kinds of aggregates is m(A):m(B) =1.5:1,the
close-packed porosity of the aggregate is the smallest. When the bone glue ratio is 3. 9, the per-
formance of pervious concrete is better. The technology of double mixture with 0. 8 percent of wa-
ter reducing agent and three kinds of mineral admixtures can effectively improve the compressive
strength of pervious concrete, and the best effect is when the content of silica fume is added to
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6% . Adding 10 percent of sand and 5 percent of water-soluble epoxy resin can effectively solve the

cracking problem of pervious concrete and improve the durability of pervious concrete. aggregate

gradation determines the strength of pervious concrete. The performance of pervious concrete can

be significantly improved by the technology of double mixture with water reducing agent and an

appropriate amount of mineral admixtures, Adding an appropriate amount of water-soluble epoxy

resin can slightly improve the strength and reduce the occurrence of cracks which improve the du-

rability of pervious concrete.

Key words :bone glue ratio;aggregate gradation; mineral admixtures;epoxy resin
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Table 1 The impact of mineral admixtures on the

properties of pervious concrete

WBERMIE BUERE/MPa #EKEE/ (mm-s ')
T B E 14. 63 9.68
GV 20. 88 9.01
K BEIR 18.27 9.10
W 17.90 9.13

T LUE AT —F P48 4 ok
(RTINS 385 7K YRR 1 A 0 R 58 A — 2 e
JEE R R, FE L )35 K R BRI RRAIG , (EL R
R R B AN R I . TCIE Rk K W A
SEE R, S B K VS | BRI
ARIREE = (R FN S P B4 oK T 4k ] 1 g
P | VE RIS KR EE PR R o] 3
FEAEB KR EE TR Z B 2 B, 5 808
KRB, 2% 1 R iR KB AR
FEA Y B K IR BE L BT R 5 B e
ETVS /SR = /08 1 v s 17 G4 NP B de o 1 A 1 A
ALK IRIURE () 100 £ 262 47 13X R/ Nk
A ASE T2 K TR BE R S8 2 T ) (9 B/
FLBR, 388 i3 7K TR vE - A BT SR B | T AN 5 )
B K IREE K B T AL, WA 2 RIS
AKIREE A B A, FLR T AT g
AR FIZEE , SO i K IR BE 1 s A RE K
AT AR AR R LR A .

2.4.2 WYBA RS EKREE -1
AEA

1R =R WA R O
P 17 K TR 1 (R T 5 B RO e i, M T
PE— A IF 2 Tk I AT 35 7K YR B - RE A0 R
Ve AR5 5 1 RE HEATRIFE. 156 358 BT
KB EA =M, 25 H 0% 6% 10% , /il
N S 14 U 7K T 9 )RR Ak 3 1 AR ] A AR
JE. Rk A5 R X 355 7K TR ¥ - P B A 52 iy i 2
UL 6. NI AT LAt Bl fk K 45 0 1 34
T, 37 7K YR - AT 5 B R 8 o ek K
Bk 6% I, 5158 0% HH Eb, Hobr 5 i
HEE S T 24.9% , B WRACK; Ak K35 i

10% WIPUEMREEIB R 6% BT — & 1)
B R B IRN 2R R ALK 3.2% 5 5
AKIREE £ 3B (137 7K R BERE 45 1 i 3G
T/, (EER T fE 25 /K ZEoK

222; R 110.25
—— EKRE 210.0
N
21 F
195 ~
< 20 I 'm
[ .
S 1 g
- I log £
i -
s L e
BB é
ml 185 *
16
’ {8.0
.
15 1 1 1 1 1 1 1 1 1 7‘75
0 1 2 3 4 5 6 7 8 910
KB E%

Be6 fifKiBRxEKIREE L ERER I
Fig. 6  Effect of silica fume content on the per-

formance of pervious concrete

SCHRL 20 |0FFE o ds th AR [ R 258 2448
J/b iR RN, ik Bk B T K R RO 1] ) L B
(PN S L IPNN T EE L)
AR IR JBE R 5 (H Y i K B B 2 | i K TR
TR ST A 22, A TR KK L BRI Y
RE—FELIARIE KR EE LAY SR L.
2.5 RhXEKIREE T ERERIR I

A0 2o L SR A ) 28 K R i KA
B PERR T BT — e NG 2R AL Xk
2K IRE e i 315 B A HE AR AN ). U5
BEH 3 FhAS [R] 0 HE FRHL B R, e 4 2R SRt
Har S L AR BT R 10% B RD ok
FORSE. 187 D9 b k25 7K TR B 4 0 1 i J3E
A2, PR R AT LA H I8 W 2 i A
HORE, It 2 )5 B K IR - AT s 8 R A
BORWRBE AR T, I Hod i WAk i hnib 2
Je BRI K TR B R 2 T Y SRS BT D
(WLIE8).

AR LT ) SR e R R
FHIEAFAE R — el NREY 5 2 S BUE Tk
Wi, fEd /K IREE LIRS RPneD , nf e



%5 3 1] sk ELRASE A LMK Je ki K IR BE 1 B TERERT ST 495

241 oFpal
2 w4

_ =
N A
T T T

HLESR B /MPa
(=]

S N A O ®
—T T

1:1 . 1.5:1 . 2:1
m(A): m(B)

7 SR 5K TR e B R R A

Fig.7 Effect of sand on the compressive strength

of pervious concrete

(b) m@»

“-J—b
() I g
8 XA

Fig.8 Crack contrast diagram

BRI A5 B BT R R A ) A A

BEKIREE T PR AR K. B TR Ay 42

ER, IMA D Ab 5, i3 K IR EE L 00 46 A2

I, B L

2.6 WREXTEKGE S T MAEREZIN

2.6.1 PRI K45 5 x5 K IR e e
A5 i)

A 2 A TR E 2 FH AR P RO B 4 Fe)
PR BB AH FRG 45 7E — . a6 0 B S
g E — 51 5 &6 A H LD 4 182 R = Fh oS
[RIZS RS i HEA T R 2. 32 56 o8 FF A ) 2% i
BORLE R, HEAS A R FI N5 & | BRI A
P =R FB & (4% 5% 6% ). K9
PR N =R [EB B e 15K TR EE £ M
ey sm 2R Forp S 2R R PR IR B R Lk
BB KRB K] LA HJC 18 fd FH
Tl i 2% 0 338 K TR B 3l Bl ) L T i i
(RIS AR JiE FH 2 A 158 i i 38 K i ad K 2R R
5L A 2 ) 28 Al 4 34 ST /).

20.0
19.5
19.0
18.5
18.0
17.5
£17.0
2 16.5

& 16.0
Hﬂ 155
% 150
14.5
14.0
13.5
13.0
12.5

W ReERI%
B9 B E KR EE M RE R
Fig. 9 Effect of resin on pervious concrete properties
SCHR[ 22 ] BOWT ST QLR B, BEE W i T
FRSEIN R 1Rk 22 T B R 45 A5 A0 AR VL 1Y
ARRIG 2 RGAE R R | AT (RS 4% 5 A
PN 6w/ Q188 WL E A WARE Y5 4 NP CIiE B 7%
TRBE LI A 20 B AR, 2 7K 2R Bt

RN,



496 WHERKESMARBFR)

o534 3

2.6.2 JKIeSKMESREMEE A X B KR
e PERERY SR
El 10 KPR IE TKIEE 5% MK
W RE 52 BC By g 7 AR il 2 A RS
100 mm x 100 mm x 100 mm. i i3 % H % 4%
2R S T 0, B A 5% K P30 S0 IR A A
LBOF-22, HV 7% ih e 55 A by ] R i)
TR Rk Je FE T ALY 3. 8 f%.
22 1
20 +
18

LA/ %
B 10 Sy - AR
Fig. 10  Stress-strain curves

HIW ) - AR R R o = Es AL, N )
5 AR B HE AR s A | BT S B
KV 5% K PERR R IR 2 IC i 3 e
BUIN S 2 KR BE - BRI EE RIS | BIAE Y
TIEE N AR BRI | AN 25 5 B R R
. 18 8 () 9 B HE 1 g K R BE L1, 5K
8(a) . (b) KA LA A . 1l il
XFTRGE - A 1 ) — B AR 4 il R R AT i
A, 35 HTRE A4 7 10 28 i 2k 5 A Ao i
JRCEA) TR 7 B R B v A A ) 4
K. 10 KATEKTEHINA 5% R 148,
R AT M B v L, R SO DK 8
Fefs /K IREE - 5 T 2Ly Rl AL

3 45

(D) Y BB %E m(A):m(B) =
1. 5: 1Rk R E R ) 5 2 B 2 BRI o
37. 6% & KIREE ) PT Hom B fic i, A Y

KRB,

(2) B b Pz K e A B 1 i JR R 24
A 3.9 B B K IR BE 1 11 RE AR 4T

(3) AT G =Fh - P48 GRS, ]
S 3R s K TR PR SR B, HLRE KB
TN 6% B e dE ; BB A 10% 9P, v]
B8 TR ] 0 R 25 s B i i KR BT
SR

(4) # Jig 3 35 K TR 48 = 19 BT R 5k B 4R
i, BAETE G Ak LA oy 14 T L T K 7K
U 5K A BR AT 2 L, i /K IR BE 1 1)
SR WA FE T RRIE I T S s N T
FEZLA.

S 3k

[1] B0 Bl QR 75,55 B KR BE L L&

RSBk B M B Ir kO (1], IR BE L,
2011(8):109 - 112.
(XU Renchong, GUI Miaomiao, LIU Junxiu,
et al. Study on parameters’ selection and design
method of pervious concrete mix proportion
[J]. Concrete,2011(8) ;109 - 112.)

(2] kW, T, il SR EE - MR 5T LR
W], REE 1 ,2010(12) :47 - 50.

(ZHANG Xianchao, YIN Jian, CHI Yi. Sum-
mary of performance for pervious concrete
[J]. Concrete,2010(12) :47 -50. )

[3] dRA BRILL. S B KR EE L PR RE T A Y

IRIGAFFE[ T]. BEVE HE T 24 Be 4l (AR BL#
f%),2010,26(1) ;32 -35.
(MENG Hongrui, CHEN Lihong. Methods of
improving performance on pervious concrete
[ J]. Journal of Shanxi university of technology
(natural science edition ) ,2010,26 (1) :32 -
35.)

[4] HUANG Baoshan, WU Hao, SHU Xiang,
et al. Laboratory evaluation of permeability and
strength of polymer-modified pervious concrete
[ J]. Construction and building materials,
2010,(24) .818 - 823.

[5] SKEE, TI0J7, IR, BEK IR BE L5 B HE

AKPES R IR BF5E [ 7], IR %E L, 2008 (3)
7-9.
(ZHANG Zhaohui, WANG Qinfang, YANG
Juan. Influence factors of compressive strength
and permeability of pervious concrete [ J].
Concrete ,2008(3) :7 -9.)



%3

Ll gk ELRASE A HLBOME K e K TR BE L A PEREDTF T

497

6]

[10]

[11]

[12]

[14]

LOU Junjie, FENG Hongbo,JIN Qing. Experi-
mental study on salt resistance corrosivity of
permeable concrete [ J]. Development guide to
building materials,2015,13(24) .70 - 74.
208, EACREE LRI [ D], iR &
T K% ,2013.

(LI Ge. Experimental study on permeability of
concrete [ D |. Huainan; Anhui University of
Science and Technology,2013. )

TLIRAE T AR AT R W)L i KoK e TR B+
T H AR B - CII/T135—2009 [S]. db 5.
B SR Tl A, 2009,

(Jiangsu Construction Engineering Group Co.
Ltd. Technical specification for pervious ce-
CJJ/T135—2009
[ S]. Beijing: China Building Industry Press,
2009. )

GUNEYISI E, GESOGLU M, KAREEM Q,
et al. Effect of different substitution of natural

ment concrete pavement:

aggregate by recycled aggregate on perform-
ance characteristics of pervious concrete[J].
Materials and structures,2016,49 (1) ;521 -
536.

Wkt K IR BE L YIS it L PERE
GrRTL T S ARTF % ,2016,43(3) :38 -
39.

(YANG Youxiang. With pervious concrete mix
design and its performance analysis[ J]. Build-
ing technique development,2016,43(3) .38 —
39.)
oK. B IREE LRI A Lt XL PERE
WHFE[D]. R RO TR, 2015.

( GAN Bingqing. A study on mix proportions
design and performance of porous concrete
[ D]. Huainan; Anhui University of Science
and Technology,2015. )

A 3B KR BE A 1 AR Y 52 e DR 4 B

[T]. ABACEFHE 2017 (4) 166 - 69.
(DONG Jianzhong. Influential factors analysis
of pervious concrete performance [ J ]. Road
traffic technology,2017(4) .66 —69. )

ZHAO Jing, HU Liguo, ZHANG Changfu,

et al. Experiment study on pervious concrete
mix ratio design[J]. Journal of Dalian jiaotong
university ,2014,35(1) :57 - 59.
B TR, R 45 R IR TR Ll 55 B )
SFYEREWF U [ V], kIR EE 58 41, 2013, 32
(10) :2079 —2083.

(WANG Yun,ZHANG Bo,ZHANG Keqiang,

[15]

[16]

[17]

[19]

[20]

[21]

[22]

[23]

et al. Research progress on the preparation and
mechanical properties of resin concrete [ J ].
Bulletin of the Chinese ceramic society,2013,
32(10) :2079 -2083. )

SHEN F,HUANG S L,SUN Z,et al. Research
on hardening mechanism of cement emulsified
asphalt-epoxy resin[ J ]. Advanced materials re-
search,2012,430 —432.:434 -437.
SUNG-BUM P, MANG T. An experimental
study on the water purification properties of
porous concrete [ J ]. Cement and concrete re-
search,2004 ,34.177 - 184.

ERHAN G, MEHMET G, QAYS K, et al.
Effect of different substitution of natural aggre-
gate by recycled aggregate on performance
characteristics of pervious concrete[ J]. Materi-
als and structures,2016,49(1) :521 - 536.
CHINDAPRASIRT P, HATANAKA S, CHA-
REERAT T,et al. Cement paste characteristics
and porous concrete properties [ J ]. Construc-
tion and building materials, 2008 (22 ) ;894 —
901.

LB Bk IR BE L 1Y 3B 5 S s [
REGR[Y] . o ahIREE 12,2017 (1/2) .46 -
50.

(KONG Siyu. Summary of performance and
influence factors of pervious concrete [ J ].
Ready-mixed concrete,2017,(1/2) :46 —50. )
PINEA. FE T IE S I 1 5 K IR BE L L &
HeBei A e B 58 [ D . AR . P R 3838 K
2#,2016.

( SUN Hongyou. Experimental research and
mix proportion design of porous concrete based
on orthogonal test method [ D ]. Chengdu:
Southwest Jiaotong University,2016. )

YU Chen, KE Jinwang, DI Liang. Mechanical
properties of pervious cement concrete [ J ].
Journal of central south university, 2012, 12
317 -322.

YU Weirong, QIN Weizu. Preliminary research
on preparation and properties of epoxy resin
micro-porous permeable material [ J ]. New
building materials,2008,10:63 - 66.

TEARIE . TR BE b SR B RS TE X SR A AR
HSE R [M]. LRt iFR R A, 1997.
(GUO Zhenhai. Strength and deformation of
concrete ; basis and constitutive relationship of
test[ M ]. Beijing: Tsinghua University Press,
1997.)



