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ABSTRACT. This study investigates the effectiveness of total suspended solids removal in porous concrete pavement (PCP) with only
changing aggregate size of the mix design and the thicknesses of the pervious concrete pavement specimen. The study used two different
aggregate sizes, 10 ~ 14, and 14 ~ 19 mm, with a third mix percentage consisting of 50% of both aggregate sizes. Water content was main-
tained low in the mix designs since it influenced the porosity of the concrete and the water flow rate after solidifying the concrete. Slump
tests were done to find the workability and all 3 mix designs’ slump was near zero, and casted cubes were used to determine the compres-
sive strength of each mix design. The results revealed that aggregate size had a direct impact on compressive strength, with smaller ag-
gregate mix designs having higher strength. The study validated PCP’s filtration properties as well as the percentage removal of total
suspended solids. The removal efficiency was found to increase with the thickness of the PCP and the use of smaller aggregate sizes.
Also, data revealed that where higher porosity facilitates improved filtration and reduces Total Suspended Solids (TSS) in storm water
runoff. Furthermore, Infiltration data shows, where higher TSS Reduction Efficiency is associated with improved infiltration capacity,
effectively mitigating the impact of stormwater runoff on water quality. According to the study, PCP is a better alternative for stormwater
management systems and may be utilized for harvesting and cleaning purposes as non-portable water. The findings of this study might
assist in determining the individual performance of each porous concrete pavement type and encourage wider use of these pavements to
reduce the need for impermeable surfaces for stormwater management.
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1. Introduction

Many scientific studies have proved that the increasing level
of urbanization is directly related to the excess stormwater runoff
and pollutant levels of stormwater runoff. Urbanization leads to
increased peak discharges and runoff volumes, decreased response
time, increased frequency, and severity of flooding and a change
in the characteristics of urban waterways from ephemeral to peren-
nial streams (Fletcher et al., 2004). A study conducted in the Unit-
ed Kingdom shows, nearly 14 to 47% of front gardens across the
United Kingdom which are at least 75% covered with imperme-
able paving and conversion of front gardens to impermeable cover
has the potential to enhance urban flood risk (Kelly, 2018). In addi-
tion, urban stormwater runoff affects water quality, water quan-
tity, habitat and biological resources, public health, and the aes-
thetic appearance of urban waterways. Most importantly, storm-
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water runoff creates a significant adverse impact on receiving
water bodies due to addition of tons of pollutant loads from the
runoff (Makepeace et al., 2009; Rathnayake and Tanyimboh,
2011; Rathnayake, 2015).

Water quality degradation poses particularly acute challenges
in the Asian region, where many countries are experiencing rapid
urbanization (Marcotullio, 2007; Jago-on et al., 2009). Porous
pavement provides an innovative solution to these problems by
creating a permeable surface that allows rainwater to percolate
into the ground (Liu et al., 2009). This not only helps to recharge
groundwater but also reduces total suspended solids (TSS) in
stormwater runoff (Imran et al., 2013). Asian countries are in-
creaseingly recognizing the importance of sustainable urban de-
velopment practices, and the use of porous pavement is consis-
tent with larger efforts to improve water resource management,
preserve ecosystems, and promote resilience to the effects of cli-
mate change (Shade et al., 2020).

Sri Lanka, located in South Asia, faces its own set of water-
quality challenges, with increased urbanization and industrial
activity contributing to runoff pollution (Nuwanka and Gunathi-
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laka, 2023; Siriwardhana et al., 2023). Implementing porous pave-
ment in Sri Lanka’s local context shows promise for improving
water quality. The permeable nature of this pavement allows rain-
fall to infiltrate into the soil, reducing surface runoff and pre-
venting total dissolved solids (TDS) from being transported di-
rectly into rivers and other bodies of water (Kayhanian et al.,
2019). This approach is very valuable for Sri Lanka, which is
frequently affected by floods (Herath et al., 2023). This approach
is consistent with Sri Lanka’s commitment to sustainable devel-
opment and environmental conservation, providing a practical
solution for mitigating the effects of urbanization on water re-
sources and promoting a healthier and more resilient environ-
ment for its communities.

The ongoing urbanization and the growing public knowledge
on the repercussions of the degradation of the water quality of re-
ceiving water bodies have heightened the public concern on the
quality of the urban stormwater runoff. Consequently, urban
stormwater runoff mitigation strategies are proposed on differ-
ent scales by many entities. These mitigation techniques are also
known as best management practices best management practice
(BMPs). They include methods like infiltration with permeable
pavement systems and rainwater storage tanks, which minimize
peak flow while retaining some harmful elements (Freni et al.,
2010; Qin, 2020).

To address these problems, designers, city planners, and storm-
water management engineers across the world have begun ex-
ploring the effectiveness of the implementation of best manage-
ment practices as a promising, cost-effective way to address the
problem of increased stormwater runoff and decreased surface
water quality that is associated with urbanization. In this con-
text, the use of porous pavements has been increasingly recog-
nized as a viable structural (BMPs) for stormwater management
particularly in urban areas (Brattebo and Booth, 2003). The porous
pavements let water infiltrate through the surface. Porous pave-
ments can be designed for different places with various materi-
als such as concrete, asphalt, and interlocking pavers. However,
pervious concrete is relatively often used. Pervious concrete pave-
ment consists of cement, water, and coarse aggregates. Impor-
tantly, the amount of fine aggregate is greatly reduced or elimi-
nated, and the size distribution of coarse aggregate is main-
tained within a specified grading range. This not only supports
the infiltration and but also the durability (Faisal et al., 2020).

Porous pavements made of pervious concrete trap pollutants
contained in stormwater runoff and also can decrease stormwater
runoff volume, increase groundwater recharge and enhance the
quality of the stormwater runoff. Suspended solids are an im-
portant contaminant that must be eliminated from stormwater
runoff because it acts as a carrier to many other pollutants such
as heavy metals and nutrients. leading to impair aquatic habitats
when ended up in the waterbodies (Baladés et al., 1995).

Porous Pavement Systems (PPS) are light load-bearing pave-
ment constructions that are specifically intended to encourage
rainwater infiltration via the top permeable layer and its under-
lying structure. PPSs are one of the most effective low-impact
development (LID) strategies for improving the quality of storm-
water runoff in urban areas. PPSs can enable stormwater har-

vesting by providing a catchment for collection and a place for
water storage in the subgrade construction. PPSs can be used
as a replacement for traditional impermeable surfaces on path-
ways, roadways, playgrounds, car parks, pedestrian spaces, and
other locations. PPSs provide a firm surface as well as an irriga-
tion and detention system, eliminating the need for additional
detention space. This is especially essential in metropolitan areas
where property prices are high and sites are relatively imperme-
able (Kuruppu et al., 2019).

Porous Concrete Pavement (PCP) is one of the most wide-
ly used permeable pavement systems in the world. Same as tra-
ditional concrete porous concrete also contains cement, aggre-
gate, and water with different ratios. In 2010, American Concrete
Institute published a report on pervious concrete referring to
standard quantities and qualities of the materials (ACI, 2010).
The amounts of cement and aggregates that should be used to
make a pervious concrete pavement should be in the range of
270 ~ 415 and 1,190 ~ 1,480 kg/m>, respectively. The accept-
able range for the Aggregate/Cement ratio is between 4.0 and
5.5, while the acceptable range for the Water/Cement ratio is
between 0.27 and 0.34. The suggested aggregate size range for
the PCP is anywhere from 10 to 19 mm. Most PCP mixes have
a cement concentration of between 270 and 415 kg/m?, which
is between 18 and 24% of the concrete mass (ACI, 2010).

The compressive strength of PCP was found to be greater
when an aggregate of a smaller size was utilized, as reported
by Yang and Jiang (2003). According to Pilon et al. (2019), PCP
placed at Alcoa City showed PCP has the ability to remove dif-
ferent kinds of pollutants carried out with stormwater runoff
such as TSS, nitrite, chemical oxygen demand (COD), zinc, pH,
and polyaromatic hydrocarbons (PAH). Pervious concrete pave-
ment is widely used in many countries such as the US and Japan
since 1980s (Yang & Jiang, 2003) but not popular in the Asian
region especially in Sri Lanka. However, there is a very high
requirement for low cost and sustainable construction approaches
in developing countries due to rapid urbanization. The main cities
in Sri Lanka have been significantly urbanized over the reason
years. Impervious layers have created additional surface runoff
thus increasing the flood levels. In addition, the water quality
of flood waters is drasticcally reduced due to pollutants readily
available on impervious surfaces. Therefore, understating this re-
search gap, this research presents the performance of PCP in
eliminating total suspended solids while varying aggregate sizes
for different concrete specimen sizes. Thus, the local conditions
are attempted to be addressed by this research.

2. Materials and Methods

Experiments were carried out in several steps. First, a per-
vious concrete mix design was defined. Three different sizes of
coarse aggregates were used (10 ~ 19 mm). The coarse aggre-
gates were screened through sieves of 19, 14, and 10 mm. Then,
collected remaining aggregate in 14 and 10 mm sieves and sepa-
rately utilizes for two mix designs. Also 50% of retaining samples
in 14 and 10 mm sieves were mixed to have the coarse aggregates
for the 3" mix design. Portland cement was used as the binder and
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Figure 1. Experiments carried out. (a) Slump test for porous concrete; (b) Porous pavement for water quality test; (c) Porous
pavement water quality test apparatus.

the cement concentration and coarse aggregate concentration were
used at 350 and 1,400 kg/m? respectively. Water and cementitious
ratio (Water/Cement) were kept at 0.3 for all three mix designs.
The mixing and casting procedures involved using an auto sieve
shaker and various sieves to separate the aggregates into differ-
ent sizes and a mechanical mixer to mix the cement, gravel, and
water. For each mix design, formwork dimensions of 300 by 300
mm were used, as well as depths of 80, 120, and 160 mm. Pervious
concrete specimen size was selected considering the feasibility
aspects of the design and construction in the lab. The mix design
for pervious concrete pavement was obtained from previous stud-
ies (Nguyen et al., 2013; Yahia and Kabagire, 2014; Zhang et al.,
2015; Chandrappa and Biligiri, 2016; Khankhaje et al., 2016;
Faisal et al., 2020) and reports on pervious concrete such as Amer-
ican Concrete Institute ACI5S22R (ACI, 2010).

The slump test was carried out for the concrete mixtures as
per the European standards BS EN 12350-2. The slump test checks
the workability of the concrete mixture. Figure 1a shows a sam-
ple slump test carried out at the laboratory. The compres-sive
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strength was tested in accordance with BS EN 12390-3 to eval-
uate the strength of six cube samples (150 x 150 x 150 mm?)
for each mix design. Three samples were evaluated at 7 days,
while the other three were tested at 28 days and the strength of
each cube was calculated independently. The results were aver-
aged from those three samples and the compressive strength of
the concrete was calculated.

In this study, nine different experimental specimens with
various thicknesses were cast to compare their efficiency in re-
moving TSS. Pervious concrete pavement samples with thick-
nesses of 80, 120, and 160 mm were employed for wastewater
treatment (Faisal et al., 2020). The sheet flow method (West et
al., 2015) was chosen to collect stormwater runoff from the
streets and water samples were collected during the first 5 ~ 10
minutes of the rain event because fresh runoff contains large
amounts of TSS (first flush scenario). Samples were taken from
1% October to 1 November 2022 during second inter monsoon
period in Sri Lanka. Figure 1 shows a pervious concrete pavement
specimen and filtrate collection apparatus. The collected samples
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Table 1. Compressive Strength of Cubes

After 7 days

Mixed designs Aggregate Size (mm) Sample 1 (MPa) Sample 2 (MPa) Sample 3 (MPa) Average (MPa)

MD1 10~ 14 15.12 14.60 14.04 14.59

MD2 14~19 10.64 9.98 10.08 10.24

MD3 10~19 12.66 11.71 11.93 12.10
Continued

After 28 days

Mixed designs Aggregate Size (mm) Sample 1 (MPa) Sample 2 (MPa) Sample 3 (MPa) Average (MPa)

MD1 10~ 14 19.33 19.00 18.78 19.04

MD2 14~19 15.36 16.66 15.84 15.95

MD3 10~19 17.54 17.09 16.81 17.15

were allowed to pass through the experimental setups and the
filtrate was collected. Then laboratory tests were carried out to
measure the TSS concentrations in both collected runoff samples
and the filtrate from the aforementioned experimental setups. Sub-
sequently, the percentage of suspended solids removal in each set-
up was calculated.

The TSS of both the initial and filtrate samples was analyzed
according to the ASTM D5907-18 standards. First, 100 ml of
sample (V) was filtered through a pre-weighted glass fiber filter
paper (W;). Then, filter paper with the residual was oven dried
for a duration of 1 hour at 105 °C degrees temperature. Next, the
weight of the oven-dried filter paper was measured (). Final-
ly, the TSS concentration was calculated as shown in Equation 1:

o (mew,
TSS concentration = 7 L 1x100% (D

Porosity in porous concrete specimens was determined using
the water displacement method. This standardised method is wide-
ly used to measure a material’s void space or pore volume, which
is critical for understanding permeable concrete’s ability to al-
low water to pass through. The process began by immersing each
concrete specimen in water and recording its initial water level.
The specimen was then carefully removed, and any remaining
voids were filled by immersing it in water again. The change in
water level represented the volume of water displaced by the spec-
imen’s pores, which was used to calculate porosity.

The general formula for porosity (P) is given by:

Ve
Porosity(P) =] — 2
orosity(P) [Vv] (2)
where P represents the porosity, Vv denotes the volume of
voids or the volume of water displaced by the material, and V¢
represents the total volume of the material.

Infiltration in porous concrete specimens was evaluated
using the standard ASTM C1701 test method. In this procedure,
a predetermined volume of water is poured into a specific ring,
and the time it takes for the water to penetrate the concrete speci-

men is meticulously recorded. This direct measurement of infil-
tration rate provides critical information about the material’s abili-
ty to absorb and allows the passage of water. The results are com-
monly reported as a coefficient of permeability, which is based
on Darcy’s law, which relates flow velocity to hydraulic gradi-
ent and material properties. This infiltration test is a fundament-
tal assessment tool for understanding the permeability charac-
teristics of concrete, providing useful data for stormwater man-
agement and sustainable urban development. The general for-
mula for Infiltration (Q) is given by:

Inﬁltration(Q) =KiA 3)

where: this equation allows the calculation of the hydraulic gra-
dient (i) based on the measured flow rate (Q), the cross-sec-
tional area (4), and the coefficient of permeability (K) for the
permeable concrete specimen.

3. Results and Discussion

3.1. Slump Test Results

Mix proportions of pervious concrete pavements have a 0.3
water/cement ratio, with low water content. An excessive amount
of water may drain the cement paste and then clog pores. Water
concentration directly affects the strength and void structure of
pervious concrete (ACI, 2010). It is also recommended in ACI-
522R to keep the water/cement ratio between 0.26 and 0.45 and
the zero slump (ACI, 2010). The slump test provides almost
perfect slumps (as shown in Figure 1 a) for all samples.

3.2. Compressive Strength of Cubes

The water-cured pervious concrete cubes were tested for
their compressive strength at the ages of 7 and 28 days. The
results for both scenarios are shown in Table 1. Mixed design 1
(MD1) has the highest compressive strength at 7 days, at 14.59
MPa, representing 76.62% of the 28"-day strength of 19.04 MPa.
This is interesting and comparable with the literature. Cited ex-
amples showed compressive strength of porous concrete between
2.8 to 28 MPa with an average value of 17 MPa (ACI, 2010;
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Figure 2. Influence of gravel size on compressive strength.

Faisal et al., 2020). The compressive strength of Mixed design
2 (MD2) was 10.24 MPa after 7 days, or 64.2% of 15.95 MPa at
the 28"-day compressive strength while Mixed design 3 (MD3)
had 12.10 MPa (after 28 days, it was 17.15 MPa). It is impor-
tant to note that the compressive strength of all the mixed designs
was less than 20 MPa due to pervious concrete mix designs
which do not contain fine aggregates but with a high void ratio.

Pervious concrete had mostly uniform coarse aggregates
and no fine aggregates. Usually, in ordinary concrete, fine ag-
gregate increases the compressive strength and density of the
concrete. Therefore, this is a negative factor for the pervious
concrete compressive strength. Mixture proportion and com-
paction effort during the placement also directly affected the
compressive strength. The effect of coarse aggregate size on com-
pressive strength is graphically shown in Figure 2.

As can be seen in Figure 2, the particle size of gravel had
a substantial impact on the compressive strength of the per-
vious concrete pavements. It is clear that the mixtures consist-
ing of smaller aggregates were able to create stronger results
than those consisting of larger aggregates. This mimics the rela-
tive strength enhancement with fine aggregates. After 28 days, the
compressive strength of the smaller gravel size 10 ~ 14 mm
sample is 19.04 MPa, which is 1.2 times that of the 14 ~ 19 mm
sample and 1.11 times that of the composite sample of both ag-
gregate sizes.

By looking at the samples in Figure 1, it can be felt that the
porous concrete might have some adverse impacts on load bear-
ing. However, the compressive strength tests showcased that they
are still capable of handling significant loads. However, it is rec-
ommended to include more tests and then to see the practicality
of'them in the usage of roads. Nevertheless, the porous concrete
tested here is capable of handling loads from pedestrians.

3.3. Removal Percentage TSS

Figure 3 depicts the removal percentage of total suspended
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solids based on the thickness of the sample and used coarse ag-
gregate size. As it is expected higher removal efficiencies can be
seen in the samples which have higher thickness (160 mm). Higher
efficiencies can be observed in all three coarse aggregate sizes
while increasing with thickness. In this study, only concrete speci-
mens were used for stormwater treatment, without additional lay-
ers, to precisely determine TSS removal efficacy with regard to per-
vious concrete pavements specimen thickness and mix proportion.
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Figure 3. Percentage removal of TSS

The size of the coarse aggregate also significantly affects the
removal efficiency, as seen in Figure 3. Most of the time, designs
with smaller coarse particles (10 ~ 14 mm) exhibit higher removal
efficiency. This is due to the result of smaller aggregate particles
in the concrete mix interlock more efficiently than larger coarse
aggregates. Most of the relevant research was conducted through
field installations and laboratory experiments involving porous
materials, including the subgrade layer. When utilizing porous
pavement in combination with gravel or porous sub-layers, it ex-
hibits a removal efficiency ranging from 79 to 100%. However,
when using only porous pavement material, the removal efficien-
cy ranges from 11 to 52%, as indicated in Table 2. Within this
study, the experimental setup resulted in a removal efficiency of
31 to 55%, considering varying coarse aggregate sizes and pave-
ment thicknesses.

Because of the rapid urbanization in Sri Lanka, utilizing porous
concrete pavement for pathways, parking areas, and light weight
surfaces becomes a cost-effective approach. Furthermore, given
the changing climate and increasing development projects the re-
duction of pollutants from stormwater runoff can be achieved
by using porous pavements. Moreover, the efficiency of remov-
ing water pollutants can be enhanced by implementing field instal-
lations with both porous pavement and porous sublayers. More-
over, at the forefront of water scarcity the treat-ment of storm-
water runoff through porous pavement systems will also enable
approaches for stormwater harvesting by providing a catchment
for collection and a place for water storage in the pavement sub-
grade level.

3.4. TSS Reduction Efficiency versus Porosity

Figure 4 illustrates the graphical correlation between TSS
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Table 2. Removal Efficiency of TSS

Reference Porous Pavement Type

Removal Efficiency of TSS (%)

Brown et al., 2009 UNI EcoStone and porous asphalt 90 ~ 96
Koupai et al., 2016 Porous concrete 11~53
Lietal, 2017 Porous asphalt, porous concrete 90
Kamali et al., 2017 Permeable pavement 100
Teymouri et al., 2020 Porous concrete 37~40
Zheng et al., 2022 Permeable pavements 91
Sambito et al., 2021 Porous paver, pervious concrete, porous asphalt 79
Yong et al., 2021 Porous asphalt, permapave, modular hydrapave 100

R*= 0.936 L]

Porosity (%)
0.8 0.9 1.0 1.1 1.2 1.3
L]

0.7
|
.

I T !
35 40 45

TSS Removal Efficiency (%)

Figure 4. Percentage removal of TSS versus Porosity.

reduction efficiency with porosity. Plotting the data and fitting
a best-fit line reveals a clear and consistent pattern, indicating a
positive linear relationship between TSS Reduction Efficiency
and Porosity. The upward trend suggests that as the percentage
of porosity in pavement materials increases, correspondingly rises
the TSS Reduction Efficiency. This observation is consistent with
the expected behaviour of porous pavements, where increased
porosity allows for better filtration and a reduction in TSS from
storm water runoff.

The best-fit line’s straight-line nature emphasises the rela-
tionship’s strength and linearity. The R-squared value of 0.936,
which represents the proportion of variance explained by the
model, indicates a high level of predictability in TSS Reduction
Efficiency Based on Porosity. This strong correlation has prac-
tical consequences for stormwater management and sustainable
urban development. According to the findings, strategically im-
plementing porous pavements with higher porosity can be an ef-
fective strategy for improving TSS Reduction Efficiency, con-

tributing to better water quality and a lower environmental im-
pact. Overall, the dataset sheds light on the potential of porous
pavements as a long-term solution for reducing the negative ef-
fects of urban runoff on water quality.

3.5. TSS Reduction Efficiency vs Porosity

Figure 5 illustrates the graphical correlation between TSS
reduction efficiency with Infiltration. After plotting the data
and fitting a best-fit line, a clear and consistent upward trend
appears, indicating a positive linear correlation. As TSS Reduc-
tion Efficiency increases, it also increases Infiltration Rate, im-
plying that TSS removal efficiency is directly proportional to
pavement materials’ ability to facilitate water infiltration.
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Figure 5. Percentage removal of TSS versus Infiltration.

The best-fit line’s straightness highlights the strong and lin-
ear relationship between TSS Reduction Efficiency and Infil-
tration Rate. The high R-squared value of 0.984 validates the
linear model's reliability and accuracy, indicating that changes
in TSS Reduction Efficiency can explain a significant portion
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of the variability in Infiltration Rate. This strong correlation has
important implications for stormwater management and urban
planning, implying that improving TSS Reduction Efficiency
via permeable surfaces can result in more effective water infil-
tration, ultimately contributing to improved environmental sus-
tainability. The dataset provides valuable insights into potential
of porous pavements to address water quality issues associated
with urban runoff.

Porous pavement technologies are still relatively new in
Sri Lanka, and their use is not yet widespread. However, some
pilot projects can be seen in the capital of Sri Lanka which are
being monitored. Nevertheless, most of the pavements in Sri
Lanka are impervious, and a significant impact on the water cy-
cle can be observed during stormy days. In addition, some of the
pavements are constructed with interlock bricks. The idea of these
interlock bricks is to enhance the infiltration of stormwater run-
off. However, poor maintenance practices led these interlock-
bricked pavements to act as impervious layers. Therefore, the idea
of infiltration is not properly practiced. Thus, porous pavements
have a promising future in Sri Lanka. It requires further atten-
tion from the authorities before developing relevant policies.

However, the developing countries have different prior-
ities. Therefore, it is a bit difficult to enhance the required budget
to implement the porous concrete into the pavements. The author-
ities have to convince the government and various other fund-
ing agencies in development projects to implement such storm-
water management systems in the urbanizing environment. Thus,
a proper planning strategy is required for a longer time, starting
with little and then moving into more sustainable approaches.

4. Conclusions

Rapid urbanization together with the growth of population
have already created a significant stress on our water environ-
ment due to the increase of demand for safe water and sanita-
tion and also the increase level of water pollution caused by
various anthropogenic activities. In this context design and ap-
plication of various water sensitive urban design (WSUD) has
increasingly recognized as a viable approach to safeguard the
water environment and reducing the cost of water treatment by
reducing the amount of pollutant loads added to water bodies
particularly due to non-point sources which primarily include
urban stormwater runoff. In this context design of sustainable
and low-cost WSUD approaches are of crucial importance parti-
cularly in terms of feasibility in adaptation. Consequently, porous
concrete pavements provided a superior option for stormwater
management systems in urban areas and may be employed in
light load locations such as walkways and parking lots. Experi-
mental analysis showcases significant Total suspended solid re-
moval efficiencies in all three tested previous concrete samples.
Out of them, mix design 1 (10 ~ 14 mm) showcases the best
performance. The removal efficiency increases with the thick-
ness of the samples. Furthermore, the porosity data show a pos-
itive linear correlation between TSS Reduction Efficiency and
Porosity, emphasising the importance of increased porosity in
improving filtration and reducing TSS from stormwater runoff.
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Similarly, the infiltration data show a positive linear correlation
between TSS Reduction Efficiency and Infiltration Rate, indi-
cating that effective TSS removal is directly related to the pave-
ment’s ability to facilitate water infiltration. However, the ex-
tended field level analysis is required to generate a sound con-
clusion. In addition, an economic analysis must be carried out to
understand the practical application of the tested mixed design.
Moreover, the application of modified porous pavements with
the use of various materials such as recycled waste materials and
various layer arrangements and mix designs is being investi-
gated to further enhance the objective of porous pavement sys-
tems. The outcomes of this research directly provide an initia-
tive to these efforts. Furthermore, it can be recommended fur-
ther investigation of the potential use of the harvested storm-
water from previous concrete pavements for non-potable use.
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