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Abstract

This study was performed to investigate the physical characteristics like compressive strength, permeability, porosity and the

water quality removal characteristics of permeable concrete pavement filled with microbial—soil sheet to remove SS, organic matter

and nutrients in artificial rainfall. As a result, it can show the removal efficiency is SS 90~95%, COD 85~93%, BOD 80~83%,

T—N 61~75%, T—P 71~78% on WAPS | (W1) and WAPS |l (W2). Therefore, permeable concrete pavement filled with microbial—soil

sheet shows higher removal efficiency(SS 10%, organic matter and nutrients 30%) than a conventional porous concrete(W3). By

filling microbial—soil sheet to permeable concrete pavement, we confirm that the function and efficiency are improved significantly

and that a naturally—friendly facility can be developed and applied to treat non—point sources.
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* Permeable Concrete Pavement, Microbial Adsorbent Layer, Removal ratio

o

=
o
X
T
ui
o
i
<
M
20
o
- ﬂJlO
:O{:,"
iih)
ﬁ.‘h
N
Ho
ot
oZ
oz h

o3
A=)
1o,

>

oX to
==
> H&
ol 4 ke Lo
> !
NS (rjﬁ
230 2k
m
TEE ]
ol o,
L K
30 f
N
v =
o [o
=g
%
>
=)

1:0 l'UlO HU
X
_O|L

e
-1
Y

rE oM |o

o 131 o133 0] S50} 4] A
ofshan, AHEAL A Eolofel ojsl WAsh
3 31,]._9]_ _LZ]-_‘?__J ZOﬂzL%o] 7(4{;].,_ 7(]—2-1 L] ]_ ]
o Bl e 24 B ATE R

21 Slo] Thi-g At o, H2 5

of

2

o He
2
Ui N

39
&
o\-}l

HiORE B 2 SE o B R
ml

Jf
ok
%
12

o

* Corresponding author Tel:+82-2-504-5892, Fax:+82-2-504-5894, E-mail: ka9838@naver.com(Kang, Y.H.)

721——



Journal of Korean Society of Water and Wastewater
Vol.23, No.6, pp.727-733, December, 2009

——] 728

Table 1. Physical characteristics and chemical composition of portland cement

| H|EHA =2H%)
H =
< (emjg) |22k 2RAZ | CaO | SIO2 | AbOs | FexOs | SOs | MgO | KO | NaO | Ti0: | MnO | P:Os
3.13 330 06 0.1 63.8 22.1 50 30 20 16 054 0.35 0.30 0.13 0.11
Table 2. Physical characteristics of rock aggregate
4 (mm) B|=(20TC) 2 = (kgfem) ETE2(%) A E(%)
5~10 25 1,438 09 55.3
20~40 25 1,870 0.9 60.6
Table 3. Characteristics of epoxy hardener
e YD-128

EEW(g/eq) 184~190

HME(cps, 25C) 11,500~13,500

Hy-Cl(wt.%) z|of 0.05

H|Z(207C) 1.17

AY AL Z|th 05
Table 4. Chemical composition of hwangto

SHE A AR SO, FexOs ALOs 7|Et
=2H%) 30 777 1.8 12.6 79
Table 5. Chemical composition of black shale
N SOz AlOs TiO. FexOs MgO Ca0o K0 7|Ef
2H%) 4.7 24.7 1.2 6.9 0.93 0.22 26 57
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Fig. 1. Schematic diagram of experimental facility
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Table 6. Formation of porous pavement for water quality purification
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Table 7. Water analysis items and methods

A= Es|El|
=2 Mercury thermometer
pH pH meter(HI8424-HANA)

DO DO meter(DO-5511)
SS Vacuum Filtration(Glass Fiber Filter, GF/C)

BODs | Azide Modification

CODwn | Closed Reflux, Titrimetric Method
T-N Ultraviolet Spectrophotometric Method
T-P Ascorbic Acid Method
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Fig. 2. Variation of compressive strength as a function of

aggregate size and curing time
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Fig. 3. Permeability coefficient as a function of aggregate size
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Fig. 4. Void ratio as a function of aggregate size
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Table 8. Characteristics of Influent for water quality purification

experiment
e Re% =
+=2(C) 20.7~27.3(23.6)
pH 6.7~7.6(7.09
DO(mg/L) 7.8~88(8.3)
SS(mg/L) 109~125(115)
BODs(mg/L) 37~53(43)
CODwn(mg/L) 46~55(51.5)
T-N(mg/L) 10.1~16.8(13.2)
T-P(mg/L) 2.01~393(341)
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Rainfall Intensity : 30mm/hr Rainfall Intensity : 80mm/hr

Infiltration rate : 20mm/hr Infiltration rate : 70mm/hr
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Fig. 5. Variation of BOD as a function of rainfall intensity and

infiltration rate

Rainfall Intensity : 30mm/hr Rainfall Intensity : 80mm/hr
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Fig. 6. Variation of T-N as a function of rainfall intensity and infiltration rate
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Rainfall Intensity : 30mm/hr Rainfall Intensity : 80mm/hr
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Fig. 7. Variation of T-P as a function of rainfall intensity and infiltration rate
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