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Abstract: This study aims to comprehensively improve the mechanical properties, permeability and durability
of the pervious concrete with recycled aggregate through optimization of cementitious matrix and adding recycled fine
aggregate with different content. Firstly, the simplex-centroid design method was used to optimize the ternary cement-
ing system composed of cement (C), fly ash (FA) and silica fume (SF), and the high-performance cementitious ma-

trix is obtained. Then, the effects of high-performance cementitious matrix and recycled aggregate content (0%,

WA :2022-01-09
EE&WE : FEE SV LR H (2019YFC1904704) , National Key Research and Development Program of China (2019YFC1904704) ; i
B R 2R 2RI 2R (SIT) 114351 H (5202110532097, S202110532307) , Students Innovation Training (SIT) Program of Hunan University
(5202110532097, S202110532307)
FEE R 5k (1990—) , 55 TR B & A IR KAF B, W18 S0
T MEEE AR A, E-mail : scguo@hnu.edu.cn



186 R K 2F 2R CH ARBLE AR 2023 4F

30% and 50%) on mechanical properties and durability of pervious concrete were analyzed. The experimental results
show that the compressive strength and freeze-thaw durability of pervious concrete with recycled aggregate can be sig-
nificantly improved by using high-performance cementitious materials, and it can also meet the permeability require-
ments. When the recycled aggregate content is 0%, 30% and 50%, the 28 d compressive strength is increased by
72.4%, 100% and 44.2%, respectively; the mass loss of 50 freeze-thaw cycles was 1.5%, 2.2% and 2.5%, respec-
tively. In addition, it is found that the failure mode of pervious concrete with recycled aggregate is related to the per-
formance of cementitious material and the content of recycled aggregate, which can provide a reference for the design
and application of pervious concrete with recycled aggregate.

Key words : high—performance pervious concrete ; recycled aggregate ; mechanical performance ; durability ;

permeability
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Tab.1 Physical properties and chemical composition

of the supplementary cementitious material

T H MBI TER
T/ (kg-m™) 2200 2000
w(Si0,)/% 55.05 96.91
w(ALO,) /% 29.65 0.37
w(Fe,0,)/% 4.83 0.11
w(Ca0)/% 3.56 0.37
w(Mg0)/% 0.69 0.56
w(K,0)/% 2.85 0.51
w(80,)/% 0.74 0.25
w(Na,0)/% 0.87 0.64
w(HA) /% 1.76 0.28
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Tab.2 Physical properties of the aggregates

. RiAE/ P B J R
e _
mm (kg'm";) (kg’m’z) FahR/%
KRR 9.5~13.2 2700 1500 5.6
FAER 4.75~9.50 2496 1388 14.6
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Tab.3 Mixture design for the cementitious materials

JEEEER B (kg m™)

P m oy oalke K m ,/kg
Pc Pra Psp

CON 331.70 — — 2.65 0.12 39.80
C40FA30SF30 132.68 70.62 64.20 1.61 0.12 32.10
C70FA30 232.19 70.62 0.00 3.03 0.12 36.34
C40FA60 132.68 141.24 — 2.19 0.12 32.87
C55FA30SF15 182.44 70.62 32.10 1.71 0.12 34.22
C55FA45 182.44 105.93 — 2.88 0.12 34.60
C40FA45SF15 132.68 105.93 32.10 1.62 0.12 32.49
C50FA40SF10 165.85 94.16 21.40 1.69 0.12 33.77

T« L C40FA30SF30 M il , 7 e A R K U8 By AL R BT o AL 20- 01 R 409% .30% F1130% , Hidf CON N 2 HR 4L .
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Tab.4 Mix proportion of the pervious concrete

P JEEER AL (kg-m™) P gl (kgem™) P i’ KO Pl Hir
Pe Pra Pep AR ML A (kg-m™) (kg'm™)  fLERH/%
0#-0:1 539.40 — — — 1470.00 2.05 0.15 80.91 20
1#-0:1 296.67 114.84 52.20 — 1470.00 1.11 0.15 69.56 20
2#-3:7 296.67 114.84 52.20 441.00 1029.00 1.30 0.15 69.56 20
3#-1:1 296.67 114.84 52.20 735.00 735.00 2.23 0.15 68.64 20
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Tab.5 Test group

T B, R
mmXmm )
LB 150x150x150 3
BB 150x150x150 3 YI# $100x50
POESREE  100x100x100 3 Jinzk i 2K 0.3~0.5 MPa/s
YT 100100400 3 #8542 0.02~0.05 MPa/s
HRGER  100x100x400 3 K- 0/25/50/75/100 ¥
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Fig.1 Ultrasonic pulse velocity test
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Fig.2 Ternary contour plot for the compressive strength

of the cementitious matrix
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