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Abstract: To improve the design occuracy and prepare pervious concrete with target performance, two typical aggregates

from practical engineering were selected. The sphericity of aggregates were characterized by Image Pro-Plus, and the

skeleton structure parameters of pervious concrete were measured and calculated . Based on the sphericity of the aggregate,

the mix proportion design method of pervious concrete was modified. The results show that the mix proportion design

method of pervious concrete based on aggregate sphericity can be applied to aggregates with low sphericity and broaden

size range, and can significantly improve the accuracy and reliability of the mix proportion design method of pervious

concrete, which has important guiding significance for the practical engineering application of pervious concrete.
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x1 KEHUFAM

Table 1 Chemical composition of cement

w/%
Ca0 Sio, ALO, Fe,0, S0, MgO K,0 Na,0O TiO, IL
58. 05 21.51 7.37 4.16 2.85 1.76 0.51 0.16 1.61 1.19
F2 BHBRE

Table 2 Gradations of coarse aggregates

Sieve size/mm 1.18  2.36 4.75
Aggregate S
Passing ratio (by mass)/ %

100.00 85.21 64.20

5.6 6.7 8 9.5 11.2 13.2 16 19 22.4
35.00 13.36  0.77 0 0 0 0 0 0

Sieve size/mm 1.18  2.36  4.75
Aggregate L
Passing ratio (by mass)/ %

5.6 6.7 8 9.5 11.2 13.2 16 19  22.4
100.00 100.00 100.00 100.00 99.70 99.30 94.30 86.42 66.60 29.26 10.10 1.61

x3 BHEMEEE
Table 3 Physical properties of aggregates

A . Apparent density/ Tap bulk density/  Elongated and flaky particle Dust content (by Water absorption (by
regate 5 )
cereE (kg-m ?) (kg-m ) content (by mass)/ % mass)/ % mass)/ %
S 2663.2 1673.2 5.4 0.92 0.351
L 2646.9 1645.6 5.6 0.80 0.336
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x4 BREREIHWBNMESERENSH
Table 4 Target properties and skeleton structure parameters of pervious concretes
Target property Skeleton structure parameter
Specimen /./MPa Sypa/cm’ dypy/pm
F./MPa kys/(mm=s ') NX10*/(point:mm *)  d/mm  W/mm
S1 27.0 13.0 94.2 6.303 243 0.746 3.479 410
S2 29.0 11.0 94.1 7.270 243 0. 819 3.656 450
S3 31.0 9.0 93.8 8.432 243 0.901 3.855 495
L1 25.0 41.0 96.9 5.166 72 1.056 6.795 570
L2 30.0 30.0 97.3 7.024 72 1. 256 7.767 690
L3 34.0 20.0 92.1 8.958 72 1.438 8.652 790

x5 BUHBEKRBELIMNESHE

Table 5 Mix proportions of pervious concretes designed

3

Mix proportion/(kg-m ™ *)

Specimen &/% my/me
Aggregate Cement Water  SP Pa
S1 1673 401.2  82.6 3.6 32.8 0.213
S2 1673 440.1 90.2 4.4 36.0 0.213
S3 1673 484.3 98.4 5.3 39.6  0.212
L1 1645 283.7 57.6 2.8 23.2 0.211
L2 1645 337.5 68.2 3.4 27.6  0.210
L3 1645 386.4  79.3 4.3 31.6 0.214
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Fig.1 Three-dimensional sizes of aggregate
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Fig.2 Skeleton structure characterization of pervious concretes based on image processing
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Fig. 3 Target and measured compressive strength and permeability coefficient of pervious concretes
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Fig.4 Target and measured skeleton structure parameters of pervious concretes
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Fig.5 Schematic diagram of number of contact zones in two-dimensional cross section of pervious concretes (size:mm)
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Fig. 6 Influence of aggregate size on the width of

contact zones in pervious concrete
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Fig.7 Relationship between aggregate size and sphericity

3.3 BER#Y

HoRPRE 22 T BUE K IR BE 1 B 4L 45 5
B i 125 ORI SRR 1 H AR, e Al K
TR B o B A K ZR B S A /N T HAR(EL, ok 5
P AR EE LA EE R a1t R L, 7R SE bR TR
BRI 7 K TR BE £ O A T i 00 E B 4 A e] &
S W TR R B R X B SR 25 4 SRR T ik

FHEIE A i K BE 8 2R 45 F 2 B s A 5 Be (i
CHB BREH SR IR D) 1Y (i 2 SO A 42
LS H B IE R
34 BERHSERKEENXER

it ik 2 35 K TR 5 - TR I P B R R AT BROE
Giit, I A A A KR BE 2R A S R 2
TEZRB, ST T A R 5 1 m B A e fpk X



240 jeis

WM B % W %254

Vi JE R AR R BB IE R s B R AR
P 8. o P 8 AT UL B R BROE B2 55 42 figh 45 80 H BB IE R
SOOI A5 B ek B, R URE BRI JEE /1, 426 fith i K
U IE R BB s BB RIE BE 554 fih DX 98 BE B i)
FAREJE (B IE REBCR LN IR R BROP 2

R fi DX 5 B R ) AR TR B 4 O R AR
1.00.S R 4135 K IR EE £ 5.0 5514 0.60+0.05,0.60+
0.04,1 R 5B KIREE+ 5243514 0.70+0.05.0.70+
0.06, X 1t B PR R 8R4, ]2 9 328 7K TR R+ B 2
G P R T 3 K TR 1 E BRI

1.25 1.1 1.0
SI -Ll1 Sl -Ll S1 -L1
xS2 L2 1.0F *S2 «L2 | +S2 eL2
120 +S3 L3 ol 513 097 453 oL3
r=6.093exp(~Sp/0.199)+0.960 9r =1.1415,-0.142
N L15F wosh 5=1.1298=0.131 - 08 f R=0.99
110} 0.7} 3
0.7}
1.05 06 0.6 ¥
1.00 - : : : 0.5 : : :
06 07 08 09 1.0 11 0.5 0.6 08 09 1.0 0.6 0.7 0.8 0.9 1.0
Sp Sp Sp
(a) Spvs. r (b) Spvs. s (c) Spvs. t

K8 ERHERIE S Bk IR EE - A A M IE R SE R

Fig. 8 Relationship between aggregate sphericity and coefficient of skeleton structure parameters of pervious concrete
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Table 6 Skeleton structure parameters of pervious concretes before and after modification

Target property

Skeleton structure parameter

Specimen N . N dypr/pm
NX10 N X10 . . e
F./MPa bys/(mmes ! . /72 W/mm dy/mm . /72 W'/mm  d; /mm
(point-mm " ?) (point-mm ™ ?)
Cl 26.0 8.0 243 3.114 0.596 283 3.965 0. 946 520
C2 27.0 23.0 72 7.576 1.292 76 9.713 1.656 910
x®7 ETBRREESERITNEKERLEALL
Table 7 Mix proportion of pervious concretes in consideration of aggregate sphericity
Mix proportion/(kg+m™*) op
Specimen —/% P./% my/ me
Aggregate Cement Water SP Pa
Cl1 1776.0 530.7 110.2 5.3 41.6 10. 26 0.210
c2 1723.0 442.3 92.9 5.3 36.4 16.75 0.210
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