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Abstract 

The pervious concrete is a special type of concrete consists of a gap-graded system, generally contains 

cement, coarse aggregate, little or no sand, admixtures, and water and has a slump value near to zero. 

The combination of these components will produce a hardened material that allows water to pass 

through the concrete easily. 

pervious concrete could be more considered as environment friendly concrete for sustainable 

construction. Pervious concrete is generally used in sidewalks, for low-traffic volume roads and for 

parking this special class of concrete has several other environmental benefits such as reduce tire-

pavement interaction noise, improved road safety because it is able to enhance the skid resistance, and 

reduce urban heat-island effects. 

 

Keywords: Benefits and uses Pervious concrete; Fresh properties; Hardened properties; Recycled 

Aggregate. 

 

1. Introduction 

 “Pervious concrete” is a term that represents a near zero-slump, a system that is gap graded, 

which is usually composed of cement, coarse aggregate, less or no sand, admixtures as well as 

water. Blending of these components is known to produce material that is hardened and 

permeable allowing easy passage of water (see Figure 1). Permeability to water depicted by 

the pervious concrete tends to range from 1.4 mm/s to 12.2 mm/s while its compressive 

strength ranges between 2.8 MPa to 28 MPa (ACI 522R, 2010).  Pervious concrete also 

referred to as enhanced porosity concrete, no-fine concrete and porous concrete, is a novel 

type of concrete which is rapidly becoming popular in majority of the countries due to its use 

in sustainable construction. This is attributed to its capability of infiltrating large water 

volumes with a short time. The  known porosity of pervious concrete ranges from15% to 30% 

(ACI 522R, 2010; Neithalath et al., 2006; Wang et al., 2006; Neithalath, 2007; Marolf et al., 

2004; Haselbach et al., 2006). Even though pervious concrete is highly permeable to water 

and less strong than the conventional concrete, it is strong enough for many uses (Tennis et 

al., 2004).The Environmental Protection Agency (EPA) of the US regards the pervious 

concrete as a vital and Best Management Practices (BMP) for regulation of water runoff and 

contaminants from storms (Bury et al., 2006). 

 

1.1 Characteristics of Pervious concrete 

Pervious concrete is usually constituted of normal Portland cement, coarse aggregate of 

uniform size and water, additionally; fine aggregates and admixtures have been utilized in 

material design (ACI 522R, 2010; Tennis et al., 2004; Yang and Jiang, 2003). Material design 

that has been developed excellently is dependent on the attributes of the used materials and 

may have optimized functionalities with local materials 

. 



 
Figure 1. Pervious concrete comes of age in the U.S. 

 

1.2 Mix Design Procedure of Pervious concrete 

The proportioning of mixture for pervious concrete is different from that of conventional 

concrete. The mix design used for pervious concrete must allow gap formation in the concrete 

structure for permeability. The pervious concrete mix designs largely depend on empirical 

methods or trial and error (Tennis et al., 2004; Meininger, 1988; Marolf et al., 2004; Wang et 

al., 2006; Yang and Jiang, 2003; Erickson 2006; Low et al., 2008; Deo and Neithalath, 2010; 

Lian and Zhuge, 2010). The aggregate to cement ration (a/c ratio) and water-to-cement ratio 

(w/c ratio) represent the key parameters in mix designs affecting the mechanical properties 

(ACI 522, 2006). In order to ensure elevated permeability and porous pavement without 

interfering with the flexural and compressive strength, the a/c ration must be around 4.25 and 

the w/c ration around 0.3 (Lima et al., 2013).  

The aim of proportioning mixtures is to allow for establishment of excellent balance between 

paste content, porosity, workability and strength. Hence, the empirical procedures function as 

first round checks to enable realizing the excepted outcomes in the final mixture outputs. An 

approximation of the specific changes of the proportions of the material are illustrated in  

Table 1 (ACI 522R, 2010; NRMCA, 2004). 

 

Table 1. Pervious concrete typical mixtures (ACI 522R, 2010; NRMCA, 2004) 

Materials 

 

Proportions according to 

ACI 522R (2010) 

Proportions according to 

NRMCA (2004) 

Cement (kg/m³) 

 

270-415 

 

180-360 

 

Coarse aggregate (kg/m³) 

 

1190-1480 

 

1420-1600 

 

(a/c) ratio (by mass) 

 

4 to 5.5 :1 

 

---- 

(w/c) ratio (by mass)  

 

0.27-0.34  

 

0.27-0.43  

 

 

2. Advantages of pervious concrete 

1. The main advantage of pervious concrete is the capability of conveying large water volumes 



via its pore structure that is extensively connected into the underground, hence recharging 

groundwater and elimination storm-water runoff problems (ACI 522R, 2010; Garber et al., 

2011; Meininger, 1988).  Other benefits include the ability to lower noise from tire-pavement 

interaction, enhanced road safety since it can enhance skid resistance through reduction of 

water amounts on the surface of the pavement, and lower effects of the urban heat-island. The 

light coloration reflects back more ultraviolet rays coming from the sun therefore allowing it 

to absorb less heat compared to asphalt. Also, its pore structures allow for storage of less heat 

than normal concrete. As such, pervious concrete can serve in high temperature regions (ACI 

522R, 2010; Neithalath, 2004; Tennis et al., 2004; Yang and Jiang, 2003). The pavements 

made from pervious concrete allow water and air to reach roots and this allow growth of 

healthy trees rather than cutting them off as is the case with conventional concrete (Ferguson, 

2005). It can also enhance road safety during rainy seasons by removing ponding and the 

hydroplaning risk (Tennis et al., 2004; NRMCA. 2006).Pavements of pervious concrete may 

serve as filters that can preserve pollutants in the initial rainfall flush, thus hindering the 

pollutants from entering ground water, ponds and rivers (Tennis et al., 2004). 

2. Pervious concrete has a rough textured surface and this is especially important in dangerous 

driving conditions persisting in the rainy and seasons (Yang and Jiang, 2003; Tennis et al., 

2004; Ferguson, 2005; NRMCA, 2006; Collins et al., 2008). Snow covering pervious concrete 

thaws within a short time because of the pervious concrete`s gaps as compared to other 

pavements (Kwiatkowski et al., 2007). Contrary to asphalt, surface raveling takes place only 

during the initial few weeks following concrete casting, and which can be lowered with 

appropriate compaction and curing methods. Pervious concrete pavements can reach the 

strength of over 21MPa which is able to support a fire truck. The pavements can be enhanced 

when prepared with unique mix and structural designs and placement methods (Rushton, 

2001; Yang and Jiang, 2003; Park and Tia, 2004; Luck et al., 2006; Wang et al., 2006; Tyner et 

al., 2009). Maximization of the strength can be via stabilization subgrade and subbase below 

the pavement (Yang and Jiang, 2003; Tennis et al., 2004; Ferguson, 2005; Luck et al., 2006). 

The probability of hardened concrete`s drying shrinkage is less than in conventional concrete 

because there is reduced water volumes in the fresh mix (Offenberg, 2005). Since cracking is 

not often in pervious concrete, control joints are widely spaced (about 6.1 meters apart) 

(Tennis et al., 2004). 

3. The mix designs employed in pervious concrete can be adopted in various districts and local 

companies may be able to utilize available resources for coarse aggregates and other 

components. Concrete requires a short time for transfer to prevent solidification. Hence, its 

application if construction lowers transportation expenses and energy uses. Support for local 

economies is achieved through selection of pervious concrete by requiring neighbor 

companies for transportation and concrete placement, and via utilization of regional resources 

(Ferguson, 2005; NRMCA, 2006; Waller, 2008). Pervious concrete gets rid of water 

collections like ponds and enables the application of small-capacity demands on sewer 

systems. This permits owners of property to economize on available space by spending less on 

maintenance of ponds, pumps, drainage pipes, skimmers and other systems for management of 

storm-water (EPA, 1999; NRMCA, 2006). 

 

3. Disadvantages of pervious concrete 

1. Its low compressive and flexural strength than conventional concrete, rough surfaces and 

honey combed surface. This may hinder its application in pavements for use in heavy traffic 

like highways.  

2. The cost of maintenance is high. Its clogging effects may result a decreased water 

permeability hence affecting its durability.  

3. Its resistance to cycles of freezing and thawing, abrasion and deicing chemicals attack are 

more sensitive compared to the conventional concrete.  

4. The stiffness, reduced flowability and difficulty in pumping of fresh pervious concrete as 

compared to traditional concrete.  

4. Applications of pervious concrete 



It is mostly applied in roads with low traffic usage, parking and sidewalks (ACI 522R, 2010). 

It can serve as the surface course in such sites. Reports indicate that since 1970 pervious 

concrete has been utilized as the material for paving in Florida. It has also been applied in 

permeable drainages in water and power recourses, noise barriers, wall building, systems of 

thermal storage in greenhouses, decks of swimming pools, sludge beds in sewage treatment 

plants, bridge tennis courts, embankments and wall lining in water wells (ACI 522R, 2010; 

Tennis et al., 2004). Presently, substantial level of interest has existed regarding the 

application o   pervious concrete in the alleviation of noise from tire-pavement interaction in 

concrete pavements (Marolf et al., 2004; Neithalath et al., 2005; Neithalath et al., 2006). 

Pervious concrete possesses an excellent acoustic absorption capacity because of its extensive 

porosity. Acoustic absorption takes place in the material when sound waves are transmitted 

via a series of interconnected pores present in the material. Approximately 15% to 25% 

interconnected porosity is necessary for pervious concrete to allow for excellent acoustic 

properties characteristics (Neithalath, 2004). Figure 2 show some example of some of the 

pervious concrete applications.  

 

 

 

Figure 2. pervious concrete applications. 

 

5. Fresh pervious concrete properties 

 Fresh pervious concrete is known to be stiff and also has a lower workability than the 

conventional concrete. Values of slump are below 2 cm; hence pumping it is not possible 

(ACI 522, 2006; Tennis et al., 2004). The slump is rarely a relevant method applied in the 

determination of mixture consistency. ACI 522 (2008) posits that it is appropriate to employ 

fresh density during prediction and measuring if quality assurance and quality control for 

mixture (ACI 522, 2008; Tennis et al., 2004; Yang and Jiang, 2003; Ghafoori and Dutta, 

1995; NRMCA, 2006).  



The working time for fresh pervious concrete is shorted compared to that of traditional 

concrete. ACI 522 (2008) and NRMCA (2006) recommend mixture casting after mixing the 

material for about one hour using water, and within one and a half hours while using 

admixture like hydration stabilizer or retarder, depending on the temperature and dosage 

(Yang and Jiang, 2003; Tennis et al., 2004; Ferguson, 2005). The workability of pervious 

concrete is supposed to be evaluated using a ball with the hand in order to determine its 

mouldability . (Tennis et al., 2004). The pervious concrete mouldability is critical to the 

content of water; therefore the volume of water must be controlled carefully. 

 

6.  Hardened pervious concrete properties 

6.1 Compressive Strength 

Pervious concrete compressive strength is relatively reduced because of large content of 

voids. Several researchers have examined the aspects linked to the pervious concrete 

compressive strength (Meininger, 1988; Yang and Jiang, 2003; Crouch et al., 2006; Wang et 

al., 2006; Joung and Grasley, 2008). Nevertheless, with respect to pervious concrete, standard 

methods for compressive strength are not available. Enough compressive strength cannot 

result in adequate functionality. Drilled cores have been regarded as relevant for the 

determination of in site pervious concrete compressive strength. Pervious compressive 

strength is known to be lower than that of traditional concrete because of high porosity. 

Compressive strengths exist in the range of between 2.8 MPa to 28 MPa with ideal values of 

(17 MPa) (ACI 522R-10; Tennis et al., 2004; Crouch et al., 2003; Tan et al., 2003, Shaefer et 

al., 2006b). Figure 3 illustrates the strength outcomes for samples. Both splitting tensile and 

compressive strength depict linear trends the content of voids (Kevern et al., 2009a). 

 

 

Figure 3. Association between the void content and compressive &tensile strength (Kevern et al., 

2009a) 

 

 



6.2 Flexural strength 

Pervious concrete flexural strength can range from 1.0 MPa to 3.8 MPa. The association 

between splitting tensile and compressive strengths for pervious concrete ranges between 

12% and 15% of the compressive strength Tan et al. (2003), which could be increased 

through used of admixtures. It could also be elevated to about 50MPa through addition of 

silica fume and super plasticizer and polymer-modification including use of polymer SJ-601. 

Addition of fine aggregates in small amounts, fiber as well as latex to increase the pervious 

concrete compressive strength without interfering with the permeability was carried out and 

positive results were obtained by Yang and Jiang (2003), Lian and Zhuge (2010), Chen et al. 

(2013) and Wang et al. (2006). To improve the compressive strength of pervious concrete, 

three parameters must be enhanced: the strength of the paste, the paste thickness around the 

aggregate, and the interfacial transition zone (ITZ) between the aggregate and the paste. 

These goals can be achieved by altering the mixing process, using smaller size aggregate, 

and/or using admixtures (Schaefer et al., 2006b).  

Kevern (2008) and Ghafoori and Dutta (1995) employed chemical additives to enhance the 

compressive strength. It was demonstrated by Kevern (2008) that addition of a polymer-

styrene butadiene rubber (SBR) would enhance workability, permeability strength, and 

resistance to freeze-thaw cycles. This led to a pervious concrete having a higher-strength with 

a lower content of cement and a relatively increased porosity.  

According to Chopra and Wanielista (2007), Ghafoori and Dutta (1995), Nguyen (2008) and 

Nguyen et al. (2004), it was demonstrated that the a/c ratio can affect the pervious concrete 

compressive strength significantly. It was also showed that an increase in a/c ratio lowered the 

compressive strength. The effect of a/c ratio on the compressive strength is illustrated in 

Figure 4.  

 

Figure 4. Effect of a/c ratio on pervious concrete compressive strength (Ghafoori and Dutta, 1995; 

Nguyen et al., 2008; Nguyen et al., 2004) 

 

 



7. Characteristics of pervious concrete made from Recycled Aggregate 

Properties of aggregates affect the characteristic of fresh and hardened pervious concrete in 

which it is utilized. Hence, if there are variations in the properties of aggregates in RA 

compared to NA, this may result in variations between the concrete containing RA in 

comparison to concrete made from NA (ACPA, 2009). Majority of studies have demonstrated 

a decrease in compressive strength when RA is utilized in making normal concrete (Roesler 

and Hanley, 2008; Kou et al., 2007; Gomez-Sobpron, 2002; Tam et al., 2007; Poon et al., 

2004; Katz, 2003; Xiao and Zhang, 2005). The trend of decrease in compressive and tensile 

strength in concrete with increased content of RA may be described by the availability of two 

types of interfacial transition zones (ITZ) in concrete generated from RA. The ITZ stands for 

the bondage between aggregate and paste and is usually weaker compared to aggregate or 

cement paste that is hydrated (Neville, 1995). ITZ is a weakened region which is prone to 

occurrence of potential failures. Many ITZ are present in concrete made from RA than in 

normal concrete since ITZ in RA concretes entails the bondage between aggregate –old 

motor, aggregate-new mortar and old mortar-new mortar (ACPA, 2009). The higher the 

replacement rate of RA, then according to theory, the more the ITZ and higher the reduction 

rate in compressive strength. 

Zhunge (2008) applied RA rather than coarse aggregate for pervious concrete. Comparison 

was made between the mixture from RA and the mixture developed from dolomite or marble. 

Consequently, the RA pervious concrete demonstrated significant reduced compressive 

strength with resembling content of voids and permeability to water in relation to other coarse 

aggregate conditions.  

Laboratory tests have been conducted for detection of the strength and permeability attributes 

of RA in pervious concrete. These researches revealed the effects that the binder and types of 

aggregate, binder`s volume fraction and varied nominal diameter of particles have on 

characteristics and behavior of pervious concrete. The results revealed that the concrete made 

from RA unit weight was less compared to concrete made from NA. This could be linked to 

light adherence and the porosity of old cement mortar to RA. Additionally, the a/c ratio had a 

vital effect on compressive strength of RA pervious concrete (Cheng et al., 2011).  

Utilization of RA has also been studies. Four mix designs were made using 15%, 30%, 50%, 

and 100% RA replacement with NA. The effects demonstrated that increase in RA quantity 

resulted in lowering of compressive strength, increased in porosity and consequently increase 

in permeability to water (Rizvi et al., 2010). 

 Qays Kareem (2014) study pervious concrete production at 4 different replacement levels of 

25%, 50%, 75% and 100%, with two different water-to-cement ratios of 0.27 and 0.32. Single 

sized recycled and natural aggregate, passing from 12.5-mm sieve and retained on 9.5-mm 

sieve, were used in the manufacturing of pervious concrete. Totally ten different concrete 

mixtures were produced and each of the concrete batches was tested for slump, dry density, 

porosity, compressive and splitting tensile strengths, water permeability and abrasion 

resistance. The properties of pervious concrete produced with recycled aggregate were also 

evaluated by statistical technique, namely GLM-ANOVA. The experimental results showed 

that the properties of pervious concrete were significantly affected by using recycled 

aggregate. Substituting the recycled aggregate with natural aggregate resulted in a 

considerable increment in permeability coefficient. However, it was observed that the 

mechanical properties of such concretes were adversely influenced up to a certain degree. 

 

 



8. Conclusions 

1. Fresh pervious concrete is known to be stiff and also has a lower workability than the 

conventional concrete. 

2. Using of recycled aggregate decreased the dry density of pervious concrete and a systematical 

decreasing in dry density. 

3. Mechanical properties of pervious concretes were adversely influenced up to a certain degree. 

 

9. References 

ACI. American Concrete Institute. (2010). Report on Pervious Concrete. ACI522R-10. ACI, 

Farmington Hills, MI. 

Bury, M.A., Mawby, C.A., and Fisher, D. (2006). Making Pervious Concrete Placement Easy: Using a 

Novel Admixture System. Concrete in Focus 55-59 pp. 

Cheng, A., Hsu, H.M., Chao, S.J, and Lin, K.L. (2011). Experimental Study on Properties of Pervious 

Concrete Made with Recycled Aggregate. International Journal of Pavement Research and 

Technology. 4(2), 104-110. 

Collins, K.A., Hunt, W.F., and Hathaway, J.M. (2008). Hydrologic Comparison of Four Types of 

Permeable Pavement and Standard Asphalt in Eastern North Carolina. ASCE, journal of hydrologic 

engineering. 13(12), 1146-1157. 

Crouch, L., Smith, N., Dunn, T., Walker, A., and Sparkman, A. (2006). Pervious PCC Compressive 

Strength in the Laboratory and the Field: The Effects of Aggregate Properties and Compactive Effort. 

NRMCA, Concrete Technology Forum. Conference Proceedings. 

Chen, Y., Wang, K., Wang, X., and Zhou, W. (2013).Strength, fracture and fatigue of pervious 

concrete. Construction and Building Materials. 42, 97-104. 

Chopra, M., Wanielista, M., Spence, J., Ballock, C., and Offenberg, M. (2006). hydraulic performance 

of pervious concrete pavements. National Ready Mix Concrete Association, Proceedings in CD of the 

Concrete Technology Forum, Nashville. 

Deo, O., and Neithalath, N. (2010). Compressive Behavior of Pervious Concretes and a Quantification 

of the Influence of Random Pore Structure Features. Materials Science and Engineering: A, 528(1), 

402-412. 

EPA. United States Environmental Protection Agency. (1999). Storm Water Technology Fact Sheet: 

Porous Pavement. 832-F-99-023. 

Ferguson, B.K. (2005) .Porous Pavement (Integrative Studies in Water Management and Land 

Development). 

Garber, S., Rasmussen, R.O., and Harrington, D. (2011). Guide to Cement-Based Integrated Pavement 

Solutions. Institute for Transportation, Iowa State University. 92pages. 

Ghafoori, N., and Dutta, S. (1995). Laboratory Investigation of Compacted No-fines Concrete for 

Paving Materials. Journal of Materials in Civil Engineering. 7(3), 183-191. 

Gomez, S.J. (2002). Porosity of Recycled Concrete with Substitution of Recycled Concrete Aggregate-

and experimental study. Cement and Concrete Research. 32(8), 1301-1311. 

Haselbach, L.M., and Freeman, R.M. (2006). Vertical Porosity Distributions in Pervious Concrete 

Pavement. ACI Materials Journal. 103(6), 452-458. 

Joung, Y., and Grasley, Z.C. (2008). Evaluation and Optimization of Durable Pervious Concrete for 

Use in Urban Areas. Technical Report, Texas Transportation Institute. 82 pages. 

Katz, A. (2003). Properties of Concrete Made with Recycled Aggregate from Partially Hydrated Old 

Concrete. Cement and Concrete Research, 33(5), 703-711. 

Kwiatkowski, M., Welker, A.L., Traver, R.G., Vanacore, M., and Ladd, T. (2007). Evaluation of an 

Infiltration Best Management Practice Utilizing Pervious Concrete. Journal of the American water 

resources association, 43(5), 1752-1688. 

 



Kevern, J.T., Schaefer, V.R., and Wang, K.(2009b). The Effect of Curing Regime on Pervious 

Concrete Abrasion Resistance. Journal of Testing and Evaluation, 37(4).Available online at: 

www.astm.org. 

Kou, S.C., Poon, C.S., and Chan, D. (2007). Influence of Fly Ash as Cement Replacement on the 

Properties of Recycled Aggregate Concrete. Journal of Materials in Civil Engineering. 19(9), 709-717. 

Lian, C., Zhuge, Y., and Beecham, S. (2011). The relationship between porosity and strength for 

porous concrete. Construction and Building Materials. 25(11), 4294-8. 

Lima, E., Tan, K.H and Fwa, T.F. (2013). Effect of Mix Proportion on Strength and Permeability of 

Pervious Concrete for Use in Pavement. Proceedings of the Eastern Asia Society for Transportation 

Studies, Vol.9. 

Luck, J.D., Workman, S.R., Higgins, S.F., and Coyne, M.S. (2006). Hydrologic Properties of Pervious 

Concrete. Transactions of the ASAE. 49(6), 1807-1813. 

Marolf, A., Neithalath, N., Sell, E., Wegner, K., Weiss, J., and Olek, J. (2004). Influence of Aggregate 

Size and Gradation on Acoustic Absorption of Enhanced Porosity Concrete. ACI Materials Journal. 

101(1), 82-91. 

Meininger, R.C. (1988). No-Fines Pervious Concrete for Paving. Concrete International. 10(8), 19- 27. 

Neville, A.M. Properties of Concrete. (ed. 4). Longman Group, Harlow, London, UK, 1995, 844pages. 

NRMCA. National Ready Mixed Concrete Association. (2006). Ready Mixed Concrete Industry LEED 

Reference Guide. Silver Springs, MD: www.rmc-foundation.org. 

Neithalath, N., Weiss, J., and Olek, J. (2006). Characterizing Enhanced Porosity Using Electrical 

Impedence to Predict Acoustic and Hydraulic Performance. Cement and Concrete Research. 36(11), 

2074-2085. 

Neithalath, N. (2007). Extracting the Performance Predictors of Enhanced Porosity Concretes from 

Electrical Conductivity Spectra. Cement and Concrete Research. 37(5), 796- 804. 

Nguyen, V.C., et al. (2008). Basic Research about Environmentally Friendly Materials for 

Construction. Research paper. National University of Ho Chi Minh City University of Technology. 

Nguyen, N.T., et al. (2004). Porous Concrete. preliminary research in Vietnam. The 2004 International 

Symposium on Advanced Science and Engineering. 415-418. 

Offenberg, M. (2005). Producing Pervious Pavements. Concrete International, 50-54. 

Park, S., and Tia, M. (2004). An experimental Study on the Water-Purification Properties of Pervious 

Concrete. Cement and Concrete Research. 34(2), 177-184. 

Poon, C.S., Shui, Z.H., Lam, L., Fok, H., and Kou, S.C. (2004). Influence of Moisture States of Natural 

and Recycled Aggregates on the Slump and Compressive Strength of Concrete. Cement and Concrete 

Research. 34(1), 31-36. 

Qays KAREEM(2014).Use of Recycled Aggregates in the Production of Pervious Concretes,  M. Sc. 

THESIS IN CIVIL ENGINEERING,UNIVERSITY OF GAZİANTEP. 

Roesler, J.R., and Hunley, J.G. (2009). Performance of I-57 Recycled Concrete Pavement. Research 

Report, Illinois Center for Transportation. 88pages. 

Rushton, B.T. (2001). Low-impact parking lot design reduces runoff and pollutant loads. Journal of 

Water Resources Planning and Management. ASCE. 127(3), 172-179. 

Rizvi, R., Tighe, S.L., Norris, J., and Henderson, V. (2010). Incorporating Recycled Concrete 

Aggregate in Pervious Concrete Pavements. Proceeding from the National Transportation Research 

Board, 2010. 

Schaefer, V.R., Suleiman, M.T., Wang, K., Kevern, J.T., and Wiegand, P. (2006a). An Overview of 

Pervious Concrete Applications in Stormwater Management and Pavement Systems. Iowa State 

University, Ames, IA. 

Schaefer, V.R., Wang, K., Suileiman, M.T., and Kevern, J.T. (2006b). Mix Design Development for 

Pervious Concrete in Cold Weather Climates. Final Report, National Concrete Pavement Technology 

Center, Iowa State University, Ames, IA. 

Tennis, Paul D., Leming, Michale L., Akers, David, J. (2004). Pervious Concrete Pavements. Portland 

Cement Association, Skokie, Illinois, and National Ready Mixed Concrete Association, Silver Spring, 

Maryland, USA. 36 pages. 

http://www.astm.org/


Tam, V.W., and Tam, C.M. (2007). Assessment of Durability of Recycled Aggregate Concrete 

Produced by Two-Stage Mixing Approach. Journal of Materials and Sciences. 42(10), 3592- 3602. 

Tan, S.A., Fwa, T.F., and Han, C.T. (2003). Clogging Evaluation of Permeable Bases. Journal of 

Transportation Engineering. 129(3), 309-315. 

Tennis, Paul D., Leming, Michale L., Akers, David, J. (2004). Pervious Concrete Pavements. Portland 

Cement Association, Skokie, Illinois, and National Ready Mixed Concrete Association, Silver Spring, 

Maryland, USA. 36 pages 

Wang, K., Schaefer, V.R., Kevern, J.T., and Suleiman, M.T. (2006). Development of Mix Proportion 

for Functional and Durable Pervious Concrete. NRMCA Concrete Technology Forum: Focus on 

Pervious Concrete, May 24-25, 2006, Nashville, TN. 

Waller, S. (2008). Storm water Solutions: www.roadsbridges.com. 

Xiao, J., Li, J. and Zhang, C. (2005). Mechanical Properties of Recycled Aggregate Concrete under 

Uniaxial Loading. Cement and Concrete Research. 35(6), 1187-1194. 

Yang, J., Jiang, G.(2003). Experimental Study on Properties of Pervious Concrete Pavement Materials. 

Cement and Concrete Research. 33(3), 381-386. 

Zhuge, Y. (2006). A review of Permeable Concrete and its Application to Pavements. Mechanics and 

Structures and Materials. 601-607. 

 

 

http://www.roadsbridges.com/

