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Quantity (mg/L)
Parameter ~ Tepran Tehran Shiraz
2010 2014 2008

PO,-P 5.5 3.36-8.03 -
NO; 31.7 18.90-26.70 -
Zn 0.053 0.033-1.394 0.001-2.67
Cu 0.028 0.017-0.232 0.001-0.016
COD 781 246-1170 -
TDS 491 450-850 30-760
TSS 609 400-1050 10-2100

Table 1. Urban runoff characteristics
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Fig .1. Schematic of the used system
1-System effluent 2-Base layer 3-Filter layer 4-previuos
concrete 5-rainfall shawer 6-System feed tank 7-Mixing

pumpe 8-Feed pumpe 9-Control valve
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Table .2. Concrete mixtures
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Table .3. Syntetic runoff characteristics
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Fig. 6. Effect of porosity and rainfall intensity on TSS removal
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Abstract:

Urban development is always associated with infrastructure surfaces icreasment such as road and building
construction and other impermeable surfaces that lead to precipitations runoff. Urban runoff contains heavy
contaminants such as nutrients, heavy metals and organic substances including hydrocarbons and polycyclic
aromatic hydrocarbons (PAHS). This pollutants can infect water and soil resources by road surface washing
and discharging into the receiving waters or infiltrating into surrounding area soils. Stormwater management
has recently shifted towards a focus on site level low impact development (LID) techniques that aim to
reduce the total stormwater runoff volumes in addition to attenuating peak flows and removing pollutants at
or near the source of runoff. Permeable pavement systems (PPS) are a subset of LID stormwater best
management practices (BMPs) of particular interest in dense urban areas because they can be installed in
parking lots and low traffic roadways where the availability of land space for more traditional BMPs is not
available. Such information is necessary to improve the selection of BMP/LIDs for stormwater management.
Previous concrete pavement are subset of PPS and able to reduce the volume of urban runoff significantly
which leads to hydraulic differentia reduction and its specific side effects urban utilities in addition to
providing requirements for treatment processes and in-situ urban pollution management. In this study,
porous concrete pavement performance has been surveyed in terms of quantitative and qualitative reduction
of synthetic runoff. The effect of porosity and rainfall intensity were investigated. To investigate the effect of
concrete porosity, four levels including 15%, 20%, 25% and 30% have studed and for evaluating rainfall
intensity effect, a range of precipitation between 25 to 250 mm/h concidered according the recent studies
considered. The pilot used for this study consisted of a tank made of galvanized steel that simulated PCP was
replaced layer by layer at the bottom of tank. Synthetic runoff sprinkled on the previous concrete surface
with specified flow rate. Effluent is collected from the orifice that embedded under the tank then effluent
guality parameters were evaluated. Befor run the pilot Previous concrete mixed designs calculated and
prosity, percolation rate and Compressive strength were verified. The parameters examined in this study
including COD, TDS, TSS, turbidity and EC of pervious concrete pavement system was compared to
synthetic runoff. According to study outcomes, the system efficiency in TSS removal was between 75.7% to
88.6%, highest COD removal detected was 15% in case the porosity was 22.9%. Effluent quality analysis
demonstrated that PCPS had little ability in TDS and EC removal. However PCPS was able to remove
turbidity from syntetic runoff. The maximum efficiency of turbidty removal was detected 70.3% at rainfall
intensity of 37 mm/h and the porosity of 22.9%. By comparing the results of the above parameters, it was
determined that porosity has almost no effect on runoff quality. Results showed the rainfall intensity dose not
have significant effect on PCPS efficency although the systems overall removal efficiency was drastically
deacrased due to rainfall intensity increase even in cases with low emissions gradients.

Keywords: PCPS, urban runoff, suspended solids, precipitation intensity, porosity
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