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Abstract –In regions with high precipitation, the 

accumulation of surface runoffs in public passages 

where the restriction of traffic load of vehicles and 

people would potentially cause lots of problems and the 

necessity of using pervious concrete becomes clear. The 

structure of this type of concretes is almost the same as 

the regular concretes; only due to its significant 

porosity, the surface runoffs can cross through the 

concrete body. In this forum, while describing the 

methods of making pervious concretes and their 

implementation and physical properties, some other 

advantages of using these concretes especially in regions 

which are receiving heavy load of rain are addressed; so 

that, given the performed investigations, in many cases, 

constructing roads with pervious concretes seems to be 

more cost effective than using the traditional methods 

such as asphalt or impervious pavements. 

Keywords-Aggregate, Constructing Material, Pavement, 

Pervious Concrete, Porosity, Rain Load, Surface 

Runoffs. 

INTRODUCTION 

Today, with the advancement of the construction 

industry and the expansion of using concrete as one of 

the best building and bridge materials, a great variety has 

been generated in concrete production. Pervious concrete 

is among the interesting types of concrete which is 

gaining attraction due to their unique properties. As can 

be realized from the name of this concrete, its property 

and performance are preferable to direct water through 

its thickness or in other words, it has a permeable body. 

The ideas of using pervious concrete was developed 

since in some areas, rainfall load is significant, and it 

causes the accumulation of surface runoffs and since it is 

impossible for the water to cross the ground which 

covered by the impervious concrete or asphalt  

 

pavements. Although in some parts of the world such as 

the state of Florida in the U.S this concrete is in use 

successfully, unfortunately, in other part of the world the 

accumulation of the surface runoffs always creates many 

problems, this has not been addressed so far. In this 

forum, while identifying the pervious concretes, the 

potential advantages of using this concrete in application 

for high precipitation region are discussed. 

 

Figure 1: Pervious concrete sample in the passage of 

water. 

BODY OF KNOWLEDGE 

A. Pervious Concrete Structure 

In making the pervious concrete, like the other regular 

concretes, the granular materials, water, and cement are 

used. For example, in pervious concretes, the low water 

to cement ratio about 0.3 to 0.4 is used. Moreover, to 

provide porosity for permeability, only gravel is used as 

the granular material. This means that due to the absence 

of sand, the empty spaces among the gravels are not 

filled. Although in some cases, by adding a small 
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amount of fine-grained sand, the compressive strength of 

the concrete is enhanced [1, 2]. 

Pervious concrete has a very low slump of about 2 cm 

and a very high porosity about 15 % to 30 %. This high 

porosity leads to the permeability of water in the 

concrete and in other words, drainage of water in the 

surface. The specific weight of the pervious concrete is 

less than the regular concretes. In many cases, 1600 to 

2000 kg/m3 has been reported. This type of concretes 

has a compressive strength of 3.5 to 25 MPa depending 

on their mixing plan. The important point is that the 

pervious concretes are not usually made for providing a 

high compressive strength, but it can be used as a filling 

material is some part of the bridge structures [3]. 

However, having minimum compressive strength 

concrete is needed in some cases [4, 5]. 

 

Figure 2: Typical pervious concrete pavement section. 

B. Implementation of Pervious Concretes 

Like the other concretes, in making and implementing 

the pervious concretes, the following cases must be 

examined: 

a) Mixing: To make concrete, first, the cement is mixed 

with the coarse-grained sand, then water is added to this 

mixture. Also in some cases, to provide more 

compressive strength, a little fine-grained material (sand) 

is added to the above mixture. Similar the regular 

concretes, the mixing operation can be performed by the 

concrete mixers. 

b) Placement: after making the concrete, the transferring 

and discharging operations are similar to regular 

concretes. Since the pervious concretes have a small 

water to cement ratio, in a short time, the water of 

concrete evaporates. Thus, in warm weather conditions, 

its implementation speed is very important. Meanwhile, 

these concretes are often used on flat surfaces like roads, 

parking lots, etc. and they are not technically justified for 

being used in members such as beams and columns. 

 

Figure 3: Casting pervious concrete in conventional 

methods. 

c) Density: the surface of pervious concrete is thicker 

than the regular concretes. After concrete placement, the 

density operation is conducted by the vibrating steel 

roller (vibrating roller). The density operation of these 

concretes is like asphalt’s density. 

d) Curing: like the other concretes, processing the 

pervious concrete is very important. In this filed, the 

concrete surface is often sprayed with water and then, it 

is covered by a plastic layer for seven days to maintain 

the moisture needed during the curing period. 

 

Figure 4: Concrete curing using plastic wrap. 

Experiences in some countries show that the quality and 

performance of the pervious concretes depend on the 

familiarity level of the implementer with their work. For 

example, the success of implementing any pavement 

with the pervious concrete is for providing sufficient 

porosity for directing the surface runoffs instead of 

providing compressive strength. 

C. Benefits and Uses of Pervious Concretes 

As usual, the pavement of urban spaces including 

sidewalks, parking lots, etc. are often performed by 

asphalts or other impervious surfaces such as pavement, 

mosaic, or regular concretes. Pervious concrete can be 

used in pedestrian walkway in Accelerated Bridge 
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Construction technology [6]. Hence, when rain falls, the 

surface waters that cannot penetrate these surfaces are 

directed to unknown destinations through small drained 

channels. Of course, in most of these cases, the 

destinations of this water are rivers and lakes. Given the 

pollution of the mentioned surfaces in the urban spaces 

that are often impregnated with petroleum and chemical 

materials like oil due to the vehicular traffic, they will 

naturally pollute the rivers and lakes and this 

phenomenon will bring irreparable damages to the 

environmental cycle over time. 

The pavements constructed with pervious concretes are 

from the simple ways to resolve this problem. The 

experiences in this field indicate that these concretes can 

pass 10 to 50 liters of water per minute for each square 

meter depending on their porosity rate. This capability 

can easily prevent the accumulation of the surface waters 

on passages, parking lots, etc. This problem is 

challenging, especially in the region with heavy rainfall; 

because in addition to the environmental problems 

caused by transferring pollutions to the new 

environments, the surface runoffs make the appearance 

of the city’s scenes disharmonious. Application of this 

pervious concretes has helped to mitigate most of these 

problems. For example, pervious concrete could be use 

in low-water bridges in rural areas to help to runoff the 

water over the deck and decrease the weight of the deck 

[7]. In addition to the above-mentioned cases, other 

benefits can be mentioned for using the pervious 

concretes. One of these cases is the bright color of the 

concrete surfaces compared to the dark color of asphalt 

that requires less energy for lightening the traffic roads 

at night in addition to providing more security for 

pedestrians and drivers. 

 

Figure 5: Using pervious concrete in park curb and 

parking lots. 

Furthermore, economic estimates show that the 

implementation of pervious concretes in pavements 

consumes less cost compared to the regular pavements 

regarding the costs of substructure, asphalt, and plotting 

for directing the runoffs, etc. so that in implementation 

of the pervious concrete pavements, there is no need of 

any specific substructure like the asphalt paths and these 

concretes can be also implemented on the permeable 

soil. Due to high porosity, these concretes are also 

resistant to frequent freezing and watering of water; 

hence, they can be used in cold areas, too. 

Other potential application of this concrete would in the 

new modern timber construction and framed steel and 

concrete buildings. Among this construction type is 

Cross-laminated timber building (CLT). This panels are 

composed of several layers on timber that are glued 

using structural adhesives. These panels can be used for 

floor or wall application. In the floor panel they are 

usually used with concrete topping. Furthermore, in steel 

and concrete framed structure, reduction in seismic 

demands of the structures [8, 9, 10] depends mostly on 

reduction weight of the non-structural parts of the 

buildings such as floor, stairs and internal and external 

wall finishing stage. Pervious concrete due to its lights 

weight and suitable strength can be an appropriate option 

to reach that goal[11, 12, 13, 16]. 

It worth noting that the pervious concrete pavements are 

not significantly usable in the routes with a high traffic 

or the routes with the traffic of heavy and semi-heavy 

vehicles; because they are easily eroded and destructed 

due to the heavy loads [13, 14, 15]. 

CONCLUSION 

Due to the desirable properties of the pervious concretes, 

using it in areas with a significant rainfall rate can 

resolve many environmental problems and urban 

abnormalities caused by the accumulation of the surface 

runoffs. Thus, it is desirable that many relevant 

organizations pay a significant attention to using this 

type of concretes in the urban spaces such as sidewalks, 

parking lots, and the routes of light vehicles through 

employing the current experiences all over the world. 

Moreover, academic and laboratory studies on using the 

indigenous materials can also be helpful in this field. 
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