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Estimation of Water Purification Ability with Applying Porous
Concrete to Weir and Riverbed Materials
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Abstract

This study was performed to improve water quality of stream by applying hydraulic structures (weir
and river bed material) made of porous concrete. The physical and chemical characteristics of porous
concrete were measured to estimate application possibility of it in hydraulic structures and it was
considered as a proper material for the hydraulic structures. In the results of comparison for the
component of matters attached on the hydraulic structures made of porous and ordinary concrete,
DW (dry weight) amount attached on porous concrete was 1.6 times higher than that on ordinary
concrete under the condition of the same flow rate but influence by flow rate (difference of 10
times) was not shown. Therefore, we could understand that the material of media was more
important in DW amount than flow rate. The rate of AFDM (ash free dry mass) to DW also was
more at porous concrete than at ordinary concrete. Especially, the high rates of nitrogen and
phosphorous in matters attached on porous concrete verify that they were removed by assimilation,
adsorption and metabolism of periphyton. The removal percentage of SS, BOD, COD, T-N and T-P
by hydraulic structures applying porous concrete compared with ordinary concrete was increased by
34.6%6, 36.9%, 33.9%, 18.3% and 21.6%, respectively. Therefore, applying porous concrete to hydraulic
structure is expected to contribute to improvement of stream water quality.
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Fig. 1. Plan and photograph of porous weir and porous riverbed materials.
Table 1. Mix proportion of each porous concrete.
Unit volume Unit weight
Tvpe Theoretical void wW/C P/A W (2/m) (kg/m)
P ratio(%) %) | % | (kg/m)
C A C A
I 10 82 192 244 464 769 1179
I 30 25 44 104 132 464 416 1179
il 40 25 60 67 464 240 1179

W : Water, C : Cement, P :
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Paste, A @ Aggregate (9~13 mm Natural crushed stone)
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Fig. 2. Schematic diagram of artificial water channel for experiment
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#1 #2 #3

DW (gSS cm “day™) 119 189 19.2
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C (mgC gDW™) 1685 4218 4788

N (mgN gDW™) 244 65.3 72,0

P (mgP gDW ™) 3.7 106 120

DW: dry mass, AFDM: ash free dry mass
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