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Abstract

In order to study the effect of fine aggregate content on the performance of permeable concrete,
the permeable concrete mixture was prepared, and type I ordinary Portland cement, fine aggre-
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gate with gradation type II and coarse aggregate with four particle sizes (i.e., 4.75 mm~9 mm, 9
mm~12.5 mm, 12.5 mm~16 mm, 16 mm~19.5 mm) were selected, and the water-cement ratio was
0.34, the cement content was 400 kg/m3, and the ash collection ratio was 4.75:1. The fine aggre-
gate with a mass range of 0%~50% was used instead of coarse aggregate, and various mechanical
properties (compressive strength, bending strength, splitting tensile strength) of the mixture were
evaluated, and the relationship between the angular index and the aggregate strength, abrasion
resistance, permeability and clearance rate was established based on the test data, and the optim-
al mixture was determined by exploring the balance relationship between the compressive strength
and permeability of permeable concrete: the particle size of the coarse aggregate was 16.0~19.5
mm and 13.5~16 mm, and the fine aggregate content was 30%. The mixture, as well as the mixture
with a coarse aggregate particle size of 9.0~12.5 mm, 4.75~9.0 mm, and a fine aggregate content of
20%. The mixture has better road performance, which provides a scientific basis for the suitability
of permeable concrete as a pavement material.
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MR | BYRERR Th K I A« GUEE KL KA DU FoRL A2 R 2L, B 4.75 mm~9 mm. 9 mm~12.5 mm.
12.5 mm~16 mm. 16 mm~19.5 mm, 7KKt 0.34. /KIE#5HE 400 kg/m®. SEHK L 4.75:1, 356 46 FH A4
ERTE 1S: 383-2016 FR . MEHELE WL 1.

DOI: 10.12677/hjce.2024.136101 931 T AT


https://doi.org/10.12677/hjce.2024.136101
http://creativecommons.org/licenses/by/4.0/

PhIRIE 2%

Table 1. Specific gravity of material

=1 MRRLLE

Rt bLE
FHARRL 2.71
FHARL 2.70
gy 2.62

K 3.15

2.2. EBAKBEBRITEASEIET

HEF VRN RST PR AR R, KR JGJ55-2019 3248 X AAFE A AL & LL 11433 AR5 M1FC, M2FC,
M3FC Al M4FC %o, W 2 foan(M ARERERL, FRRMERBE. ), B ERIESRhAERSE
YENTERSH . —, HBRAERBEE 0%~50% (B354, HFMERSEINRE G RMEREE I . A
bt 24 Rl L, E/KIRELEC LSRR L 2,

Table 2. Pervious concrete mix type
2 BKERLEELLR

FHEERH RS
MRS 5 (%) 16.0~19.5 mm 12.5~16.0 mm 9.0~12.5 mm 4.75~9.0 mm

M1FC M2FC M3FC M4FC
50 M1F50 M2F50 M3F50 M4F50
40 M1F40 M2F40 M3F40 M4F40
30 M1F30 M2F30 M3F30 M4F30
20 M1F20 M2F20 M3F20 MA4F20
10 M1F10 M2F10 M3F10 MA4F10
0 M1F0 M2F0 M3F0 M4F0

2.3. IMERHIE NS

2.3.1. ERREE
Sl A 1) B R S B R 5

2.3.2. ERE

PuE SR E RIS AL ASTM C 39 4T . IR &l 45 R~ 24 100 mm x 100 mm x 100 mm ()37 77 f4
FEo 24 /NBFJG, WREBURE, EKH ML, BN,
233 MEEE

A ASTM C 78 )= pik3RA 2 s 52, 5072 Ry 100 mm x100 mm x 500 mm [R5 | 7747
28 R AT iA5 .

234, BIUAREE
B2y (og B AR ASTM C 496, $5%% 100 mm x 200 mm [ EIAETEREE, F23 28 REHHT IR .
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2.35. PiEEEMN
H A5 15:2386 part-4, B3 He4% R <14 60 mm x 60 mm x 25 mm fyikf:, FFEFRY 28 KJEMNRIE K IR
Yk RO P 1
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R AR B K & R B B iE R .
3. RELER ST
3.1 ETEARENE2ER

3 FIH T UMk AR SRR AR F AR E . AR BTSN & SEUR A BRI BR & o b B R
3R EER], MIRAE MIFO & MAF0, AR EI MBS, £ 4 BoR, dIERIRECDN, B
HAEMER Z MRt MENERBENZSRA, EL2MTBEEIER, Mmkd 7 REEE,
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Table 3. Angular index of aggregates of different particle sizes

3. TRIKEENIRAER

TRE KA KGRt
M1FO 8
M2F0 7
M3FO0 6
M4F0 4

Table 4. Mixture clearance rate

F* 4. RERHERZR

M1 M2 M3 M4
AR ‘
% %)

FO 40.91 39.51 39.34 37.42
F10 39.54 37.55 37.45 35.81
F20 37.04 35.67 35.63 33.93
F30 33.46 33.08 32.70 31.84
F40 31.19 30.67 30.67 30.01
F50 28.88 28.30 28.19 28.13

3.2. SEEEFFE

AT S AR R e AR HE DT SR A 42 5, A RN RHS Bl KRG L I HTRsR L E% 6. 4%k
BB RN NS ZR S RPURRE RS, RPN R, B SRR LS EIL AR, 5
AR IR KRD, SR BN, SRS KIE R IR N, iR sE e, M7 K228 K,
PUR IR B IN 27%; M 28 KF| 56 K, FLIEREHN 1 24%.
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Table 5. Standard strength test results of pervious concrete

5. BKRBREAMERENIRER

U 35 N/mm? PUESEE N/mm?  PLHISEIE N/mm?
TRE R
7d 28d 56 d 28d 28d
M1FC 24.9 34.4 42.7 3.8 3.7
M2FC 25.2 34.6 43.1 4.0 2.8
M3FC 25.5 36.6 44.7 4.4 3.9
M4FC 27.6 41.9 48.4 5.2 4.2
Table 6. Compressive strength of different mixtures at different ages
6. ZMRESRE ST ERARERE
PUESRE N/mm?
TR R IR AR Y

7d 28d 56d

M1F0 5.00 9.60 11.53

M1F10 717 10.30 14.80

M1F20 9.30 11.13 19.33

M1F30 11.60 16.50 23.57

M1F40 11.90 21.56 28.07

M1F50 14.43 23.60 31.77

M2F0 6.20 10.03 12.17

M2F10 7.21 11.00 16.97

M2F20 10.40 13.00 20.83

M2F30 12.20 18.80 23.37

M2F40 14.40 23.00 28.10

M2F50 15.20 24.26 34.40

M3F0 6.53 10.30 12.07

M3F10 7.36 11.23 15.30

M3F20 10.90 15.20 20.27

M3F30 13.20 22.00 25.70

M3F40 15.30 23.70 29.07

M3F50 16.23 24.80 34.33

M4F0 6.60 11.00 12.70

M4F10 8.10 12.00 15.90

M4F20 11.30 16.00 20.67

M4F30 13.40 23.12 28.13

M4F40 15.60 24.32 29.57

M4F50 18.10 26.20 35.47
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Figure 1. Compressive strength (28 days) with the amount of fine aggregate
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Figure 2. The bending strength (28 days) varies with the amount of fine aggregate
B 2. 1T (28 X)FEAEHS BTN

Figure 3. The splitting tensile strength (28 days) varies with the amount of fine aggregate
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WA BV, dHEERHE BN 0% InE] 50%0, JREEL KBS RITH R -5 27%. & bRt
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3.3. BiEM

BRI LIRSS E TEINR S R WA 8, RS B L 1B KR LR B B D IE K %=
KRG VB B T SRR & R TR BR AR B35 7 W, JRE R M1, M2 il M3
FIBETEZ WS, RER M4 BB ETERR. BlRa ATk, KAKRASBEEREMR, BENk
SRRPRARIIRE M . ISR ERRZIEVER DL, 7T DOR IR M Fa Ui 3 BUS B R 1K

Table 7. Permeability test results of pervious concrete

#7. BRRLBEHREER

YR A BIRF00)
M1 M2 M3 M4
0% 1.258 1.182 1.094 0.907
10% 1.175 1.106 0.984 0.726
20% 1.096 1.029 0.940 0.705
30% 0.876 0.862 0.834 0.597
40% 0.771 0.741 0.671 0.480
50% 0.579 0.533 0.508 0.401
3.4, FiEREY

PUBFEVER BRI (S ARFE, PUBAMERIRAI R IR 8, SRR, MERBEME, RATHRINK
/N, PERRGEGE, XA R A R 1 2 8] (B AR S8 iR B RN, A RERIR

M 4% N E] 6.67% A%,

Table 8. Experimental results of wear resistance of pervious concrete

8. BARRTIMEFRMEIRER

MRS B (%)

0
10
20
30
40
50

M1
4.00
4.23
471
4.96
551
5.73

M2
4.47
4.92
4.95
5.68
5.73
6.19

PE 1R (%)

M3
4.47
4.93
4.98
5.58
5.80
5.96

M4
4.55
4.74
5.29
5.88
6.19
6.67
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Figure 4. Effect of aggregate clearance rate on permeability
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3.6. SERERREMSIEM

LR R 5P R E KR W 5 . RERM, BEERBERAM, &K P05 E
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Figure 5. Effect of aggregate gap ratio on compressive strength
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Figure 6. Effect of aggregate gap ratio on compressive strength and permeability
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