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Stormwater pollution is a major problem in urban areas. Pollutants like heavy metals and harmful chemicals
in the runoff can endanger soil and ground water, when they are not sufficiently removed during infiltration,
Strength and infiltration capacity of porous concrete are the major problems that must be considered if per-
meable pavement system are demanded to be used in a drive way application. In this study, a series of com-
pacted porous concrete mixtures and the system of pavement are tested for the physical characteristics like com-
pressive strength, flexural strength, unit weight, porosity, water permeability, and the purification capacity of
contaminated water. The test results obtained indicate that the strength and infiltration capacity of porous con-
crete are strongly related to its matrix proportion and compaction energy and providing adequate filter layers un-

derneath pavement surface course is one of the most important design considerations of permeable pavement

system for pollution retention purpose.
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Table 1. Physical properties of cement

. Setting time] Compressive
Specific| Blaine |Stability| (hrimin) | strength(MPa)
gravity | (cm*”/g)| (%) ) , 317 |28

Ini, | Fin.
days{days{days

315 | 3245 012 | 350|540 | 245| 309 | 416
Table 2. Physical properties of silica fume
Specific| Bulk loose |Specific surface| Fineness
gravity |density(kg/m®)| area (cm%g) |(ave.dia)(um)

2.2 250-300 200,000 0.1-1

Table 3. Properties of high performance AE water
reducing agent

Type Color |Main component | Specific gravity
L Dark Naphtalene
Liquid brown sulphonate 1.2:0.02
Table 4. Gradation of coarse aggregate
5 0
Test Percent passing(%) Fineness
item 20 113 | 10 | 5 | 25| 12 | podulus
mm | mm | mm | mm | mm | mm
Crushed| 0 011000[ 680 | 17.1 | 53 | 23 | 607
stone
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Table 5. Physical properties of coarse aggregate

AZY 0% o g8 EXEPA LD FARHEA

' Pam.cle Wate.r Sogndness Passing of Solid LA abrasion |Bulk density
Test items density absorption index 0.08mm content index (%) (ke/L)
(g/cm®) (%) (%) sieve (%) (%)
Crushed stone 2.79 1.87 2.70 0.30 572 218 1675
Table 6. Gradation of scoria fine aggregate
] Percent passing(%) ]
Test item Fineness modulus
10 mm 5 mm 1.2 mm 0.3 mm 0.15 mm
Scoria 100 83 44 22 11 337
Table 7. Physical properties of scoria fine aggregate
. Particle density Wate'r So.undness Passmg.of Unit weight | Solid content
Test items (a/em®) absorption index 0.08mm sieve (ke/L) (%)
& (%) (%) (%) g °
Scoria 2.05 9.16 74 0.7 0.78 415
Table 8. Physical properties of activated carbon
Test items Particle size Moisture Bulk density Hardness number | Iodine number
(%) (%) (g/mb) (%) (ng/g)
Activated carbon 972 3.2 0.43 96.7 1,120

ez 71, ESAZ AHEE AYTES 234
5% Hl&, 4% AE #TAe AMES 1% H &,
aeln E-AAE 25%AA Wgu g AAst

TE A FAAE Azt TAAS FA
< £E 2042°C, F & 50£10% 9] 2PAH zA8telA
S o] &9 71dF L et 44 89 & %
=

A& FR3AY. vEE 100 ¢ FA Y Ay , FEAE, 2 AR E S s
9 (EokA§ 7], DA-305)E o] &3l ARE, A ¥EAE, BAE 2891 E5AF AP KSF
7HE, € FLEFAE ¥ AnE 02T FF 2405 FAYEY ¢EHAE A 4, KS F 2408
T, 14% AE AV EFE £8 HUbstd 18 23YEY F4E A¥ By KS F 2385 54
0z HYE P& F ESSIAT 45AE, 84 A of2ZE THEY FEAPER o Alg
=, FTAE, FSE, 993 AE AT ¥ sdu. 738 APE JC 7129 wek $100x200
AlA A ZE Table 1034 2& BEEE AHEA o AFAZ A8 280 Aoz AEsdc)
o 275 Ag8 FAA Az 29 Table 11
Boue wawde Asuan. 478 gAae o =fi- B 1
A%, 25 kg #AME 30 cm FoldA RS}
of AZAYE A3 5o we} st b A714 p= FF ZAHEY FIFE%), W =
A2 Asteh | e FAAMY A dFE T FAAY FFEFR(@, W = 24X 24X F A
A 5UH GAAUAE FA5] o) HRE  FR@), v = ARAY 235 (m)ol ot
Table 9. Mixture proportion details

Mix | Aggregate-binder | Aggregate Cement Silica fume | Admixture Water Water-binder

No. ratio{weight) (kg/m?) (kg/m") (kg/m°) (kg/m°) (kg/m%) ratio (%)

‘1 4:1 1675 397 21 397 105 25

2 5:1 1675 318 17 318 84 25

3 6:1 1675 265 14 2.65 70 25

4 7:1 1675 227 12 2.27 60 25
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Table 10. Compaction levels for cylindrical specimens

o

o2
it
r

e

Compaction | Compaction ensrgy Number of blows Rammer application Mold specimen
levels {cm-kgf/cm”) (cm)

1 0.72 3 layers, 5 blows/layer | weight 2.5 kg, height 30 cm cylinder 10%20

2 1.43 3 layers, 10 blows/layer | weight 2.5 kg, height 30 cm cylinder 10%20

3 2.15 3 layers, 15 blows/layer | weight 2.5 kg, height 30 cm cylinder 10%20

4 358 3 layers, 25 blows/layer | weight 2.5 kg, height 30 cm cylinder 10+20

Table 11. Compaction levels for beam-shaped specimens

Compaction | Compaction ensrgy Number of blows Rammer application Mold specimen
levels {cm-kgf/cm”) (cm)

1 - 072 2 layers, 59 blows/layer | weight 2.5 kg, height 30 cm | beam 15¢15%55

2 143 2 layers, 118 blows/layer | weight 2.5 kg, height 30 cm | beam 15%15%55

3 215 2 layers, 177 blows/layer | weight 2.5 kg, height 30 cm | beam 15%15%55

4 358 2 layers, 295 blows/layer | weight 2.5 kg, height 30 cm | beam 15%15%55
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Porous concrete paving, 10cm thickness,
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15¢m thickness, Compaction level 4

Scoria fine aggregate, 5cm thickness,
Compaction leve! 2

Activated carbon, 8-30mesh, 3cm thickness,
Uncompacted filter

" 100mm PVC pipe

Fig. 1. Cross~-section of permeable pavement.
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Ratio (Aggregate/Binder)
Fig. 2. 28-day sealed compressive strength versus ratio
of aggregate to binder.
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Fig. 4. 28-day sealed compressive strength versus unit
weight.
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Fig. 6. 28-day porosity versus compaction energy.
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Fig. 3. 28-day flexural strength versus ratio of ag-
gregate to binder.
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Fig. 5. 28-day porosity versus unit weight.
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7. 28-day water permeability versus unit weight.
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Table 12. The concentration of heavy metals and

pesticide in column effluent(unit : ppm)
Sequential stages | TBC Cd Pb Zn
Hl 0.01 0.00 0.00 0.00

H2 0.03 0.00 0.00 0.00

H3 0.02 0.00 0.00 0.00

H4 0.05 0.00 0.00 0.00

H5 0.08 0.00 0.00 0.00

H6 0.59 0.00 0.00 0.00

H7 057 0.00 0.00 0.00

Hs8 0.36 0.00 0.00 0.00

H9 0.19 0.00 0.00 0.00
H10 0.12 0.00 0.00 0.00
H-Reference 20.00 | 5.00 5.00 5.00
L1 0.00 0.00 0.00 0.00

L2 0.00 0.00 0.00 0.00

L3 0.01 0.00 0.00 0.00

L4 0.00 0.00 0.00 0.00

L5 0.00 0.00 0.00 0.00

L6 0.00 0.00 0.00 0.00

L7 0.01 0.00 0.00 0.00

L8 0.00 0.00 0.00 0.00

L9 0.00 0.00 0.00 0.00

L10 0.00 0.00 0.00 0.00
L-Reference 2.00 1.00 1.00 1.00

% H-High level, L-Low level, i(1 ~10)-sequential order
of effluent volume
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