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Abstract: 
In this research, the effect of using different water-cement ratios (w/c = 0.33, 0.35, and 0.4), 

different aggregate sizes (MAS = 40, 20, 14, 10 and 5.0) mm., adding different ratios of sand 

(5, 10, and 20)%, as well as, compaction on the strength and permeability of pervious 

concrete were studied. Test results indicated that, the best w/c ratio was 0.33 for MAS = 40, 

20 and 14 mm., while the best w/c ratios were 0.35 and 0.4 for MAS = 10 mm. and 5.0 mm. 

respectively. In this research we considered a control mix (C:A = 1:6, w/c = 0.35 and MAS = 

10 mm permeability = 2 sec) as the optimum mix proportions which it was obtained by trial 

mixes. It was clear that the best sand ratio was (10%). Results also indicated that, when 

adding 0.5% super-plastizer of cement weight, increase compressive strength. Finally adding 

sand with super-plastizer increase compressive strength but reduce permeability. 

Keywords: Pervious concrete, Curing and Compaction, Mix Proportions, Sand, Green Concrete. 

 

اوت انىفارة انمستخذمت في انتبهيطتأثير وسب انخهط عهى انخرس  

:انخلاصت  

ٔغت ِبء   فٟ ٘زا اٌجسث رُ دساعخ رؤث١ش اػبفٗ ٔغت ِخزٍفخ ِٓ اٌّبء اٌٝ اٌغّٕذ ػٍٝ اٌخشعبٔخ إٌفبرح. ز١ث رُ اعزخذاَ

( ٍُِ. ٚا٠ؼب رُ and 5.0 ,10 ,14 ,20 ,40( ٚرؤث١ش٘ب ػٍٝ ِمبعبد ِخزٍفخ ِٓ اٌشوبَ )and 0.4 0.33,0.35ِخزٍفخ )

% ِٓ اٌغّٕذ. ٚاخ١شا رُ دساعخ رؤث١ش 0.5( ٚاٌٍّذْ ثٕغجخ %20,%10,%5دساعخ رؤث١ش اػبفخ ٔغت ِخزٍفخ ِٓ اٌشًِ )

 and 20 ,40ٌٍّمبعبد ) 0.33ز١ث ٚخذٔب اْ افؼً ٔغجٗ ِبء اٌٝ اٌغّٕذ وبٔذ  اٌشص ػٍٝ إٌفبر٠خ ِٚمبِٚٗ الأؼغبؽ.

ٍُِ. فٟ ٘زا اٌجسث رُ اػزجبس اٌخٍطخ    5.0ٌٍّمبط  0.4ٚ 0.35ٍُِ وبٔذ ٔغجخ اٌّبء اٌّثٍٝ  10( ٍُِ ث١ّٕب ٌٍّمبط 14

( ثبػزجبس٘ب وخٍطخ ِثب١ٌخ رُ اٌٛطٛي ا١ٌٙب sec 2ٚإٌفبر٠خ =  C:A=1:6, W/C = 0.35, MAS = 10 mmاٌّشخؼ١خ )

%. ا٠ؼب رُ اػبفخ اٌٍّذْ ثٕغجخ 10ٔذ ثؼذ اٌؼذ٠ذ ِٓ اٌّسبٚلاد. ٌمذ ثذا ِٓ اٌٛاػر اْ افؼً ٔغجخ سًِ ِؼبفخ وب

ِٓ اٌٍّذْ ادٜ اٌٝ  %0.5 ِٓ اٌغّٕذ ز١ث اسرفؼذ ِمبِٚخ الأؼغبؽ. ٚاخ١شا ث١ٕذ إٌزبئح اْ اػبفخ اٌشًِ ِغ   0.5%

 ص٠بدح فٟ ِمبِٚخ أؼغبؽ اٌخشعبٔخ ٌٚىٓ ادٜ اٌٝ ٔمظبْ فٟ إٌفبر٠خ.

 اٌخشعبٔخ, اٌغّٕذ اٌٝ اٌّبء ٔغت, اٌشًِ اٌّضج, ٔغت ,ٚاٌشص اٌّؼبٌدخ, إٌّفزح اٌخشعبٔخانكهماث انمفتاحيت: 

 .ٌٍج١ئخ اٌظذ٠مخ
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Introduction: 

What is pervious concrete: Pervious concrete is a special type of concrete with a high 

porosity used for concrete flatwork that allow water to pass through it, by reducing the runoff 

from a site and recharging ground level. ACI 522R defines pervious concrete as ―a zero-

slump, open-graded material consisting of: Portland cement, coarse aggregate, little or no fine 

aggregates, admixtures, and water.  

Pervious concrete is a mixture of cement, water and a single-sized coarse aggregate combined 

to produce a porous structural material. It has a high volume of voids, which is the factor 

responsible for the lower strength and its lightweight nature. Pervious (porous or no-fines) 

concrete contains a narrowly graded coarse aggregate, little to no fine aggregate, and 

insufficient cement paste to fill voids in the coarse aggregate. This low water-cement ratio, 

low-slump concrete resembling popcorn is primarily held together by cement paste at the 

contact points of the coarse aggregate particles; this produces a concrete with a high volume 

of voids (20 – 35)% and a high permeability that allows water to flow through it easily[1].  

Pervious concrete pavement is a unique and effective means to meet growing environmental 

demands. By capturing rainwater and allowing it to seep into the ground, pervious concrete is 

instrumental in recharging groundwater, reducing storm water runoff, and meeting U.S. 

Environmental Protection Agency (EPA) storm water regulations. In fact, the use of pervious 

concrete is among the Best Management Practices (BMP) recommended by the EPA—and by 

other agencies and geotechnical engineers across the country—for the management of storm 

water runoff on a regional and local basis. This pavement technology creates more efficient 

land use by eliminating the need for retention ponds, swales, and other storm water 

management devices. The density of pervious concrete depends on the properties and 

proportions of the materials used, and on the compaction procedures used in placement. In-

place densities on the order of (1600 to 2000) kg/m
3
 are common, which is in the upper range 

of lightweight concretes. Pervious concrete mixtures can develop compressive strengths in the 

range of 500 to 4000 psi (3.5 to 28 MPa), which is suitable for a wide range of applications, 

typical values are about 2500 psi (17.0 MPa). Flexural strength in pervious concretes 

generally ranges between about 150 and 550 psi (1.0 and 3.8) MPa [2]. 

 [Emiko, Kiang Hwee, and Tien Fang] achieve high-strength, high porosity and 

permeability pervious concrete pavement was carried out. Mix proportions in terms of cement 

content, coarse aggregate/cement ratio (A/C) and water-cement (w/c) ratio were varied. 

Results showed that a water/cement ratio of 0.2 resulted in a dry and brittle mix that led to 
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compressive strength less than 15.0 MPa but a high permeability rate of approximately 20 

mm/s. A mix with w/c ratio of 0.3 and A/C ratio of 4.25 resulted in compressive strength of 

13.9 MPa, flexural strength of 3.0 MPa and high porosity of more than 20%. The use of high 

cement content of 495 kg/m
3
 in the mix resulted in high compressive strengths of 51.8 MPa, 

flexural strength of more than 4.0 MPa, however permeability was reduced to approximately 

1.0 mm/s[3]. 

[S. Hatanaka] studies cement paste characteristics and porous concrete properties. Good 

porous concretes with void ratio of (15 to 25)% and strength of (22 to 39) MPa are produced 

using paste with flow of (150 to 230) mm and top surface vibration of 10 s with vibrating 

energy of 90 kN-m/m
2
. For low void ratio, high strength porous concrete of 39 MPa is 

obtained using paste with low flow. For high void ratio, porous concrete of 22 MPa is 

obtained using paste with high flow[4]. 

[Vernon R. Schaefer, Keijin Wang, Muhannad T. Suleiman, and John T. Kevern] 

develop a Portland cement pervious concrete (PCPC) mix that not only has sufficient porosity 

for storm water infiltration, but also desirable strength and freeze-thaw durability. Results 

indicated that PCPC made with single-sized aggregate has high permeability but not adequate 

strength. Adding a small percent of sand to the mix improves its strength and freeze-thaw 

resistance, but lowers its permeability. Although adding sand and latex improved the strength 

of the mix when compared with single-sized mixes, the strength of mixes where only sand 

was added were higher. The freeze-thaw resistance of PCPC mixes with a small percentage of 

sand also showed 2% mass loss after 300 cycles of freeze-thaw. The preliminary results of the 

effects of compaction energy on PCPC properties show that compaction energy significantly 

affects the freeze-thaw durability of PCPC and, to a lesser extent, reduces compressive 

strength and split strength and increases permeability[5]. 

 [George N. McCain] examined the strength and hydraulic conductivity of porous concrete 

mix designs for pavements. It was found that the average values for compressive strength 

ranged between about (6.2 to 26.7) MPa depending on the mix design. The average values for 

hydraulic conductivity ranged between (0.18 and 1.22) cm/s (250 and 1730 in/hr) depending 

on the mix design. Therefore, specimens of at least 10.2 cm (4 in.) diameter are recommended 

for laboratory testing procedures[6]. 

[Bradford M. Berry] using recycled concrete aggregate (RCA) in pervious concrete, 

specifically the effects on the density, strength and permeability. The coarse aggregate was 

substituted by (0, 10, 20, 30, 50, and 100)% RCA. As percent RCA increased both 

compressive strength and permeability generally decreased. The results indicated that up to 
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(50)% substitution of coarse aggregate can be used in pervious concrete without 

compromising strength and hydraulic conductivity significantly[7]. 

[Anderson, Ian A.Suozzo, Mark Dewoolkar, and Mandar M.] evaluate the factors 

affecting the testing of strength and hydraulic parameters of pervious concrete pavement 

(PCP). Results indicated that, capping with rubber pads was found to provide more consistent 

compressive strength measurements compared to sulfur capping for both H:D ratios studied. 

H:D ratios less than the standard 2:1 were found to increase results of compressive strength 

measurements; however, a ratio of 1:1 was found to provide inconsistent results. Compressive 

strength specimens with H:D ratios less than 2:1 can be divided by 1.1 to estimate 

compressive strength of 2:1 H:D specimens. Results of laboratory hydraulic conductivity, 

single ring, double ring and falling head infiltrometer testing were found to correlate linearly 

to one another with a relation of 1.0 : 1.8 : 1.5 : 9.0 for 6 in. thick PCP. Sodium Chloride 

deicing salt at 8%, followed by 4 and 2% resulted in the greatest freeze-thaw damage[8]. 

 

Significance and objectives of research:  

In this research, studying the influence of different sizes of aggregate (MAS = 40, 20, 14, 10 

and 5.0) mm., different water-cement ratios (w/c = 0.33, 0.35, and 0.4), adding different ratios 

of sand (5, 10, and 20)% of the total aggregate, as well as using (0.5%) superplasticizers by 

weight of cement on the compressive strength and permeability of pervious concrete. Also, 

the effect of compaction on compressive strength was investigated in this research for 

comparison purposes. 

 

Practical Investigation: 

Materials: 

Five constituents (cement, coarse and fine aggregates, superplastizers and water) were 

discussed in order to use in preparing pervious concrete. Their descriptions were as follows: 

1. Cement: 

Ordinary Portland cement manufactured by Badoosh Factory in Mosul city, was used. The 

physical and chemical properties of the used cement were tested in accordance to Iraqi 

Specification No. 5, 1984[9], and results were shown in Tables (1 and 2). 
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Table (1): Physical properties of the used cement 

Properties Test 

results 

Iraqi Specification 

No. 5/1984[9] 

Blain Fineness, (m
2
/kg) 274 min. 230 

Initial setting time, (minutes) 160 min. 45 

Final setting time, (hrs) 3.67 max. 10 

3-day compressive strength, MPa 24.68 min. 15 

7-day compressive strength, MPa 33.32 min. 23 

Soundness (%) 0.14 max. 0.8 

 

Table (2): Chemical properties of the used cement 

Basic components  

(%) 

Test results 

(by weight) 

Iraqi Specification 

No. 5/1984[9] 

SiO2 21.38 N. A.* 

Al2O3 5.9 N. A. 

Fe2O3 2.4 N. A. 

CaO 62.31 N. A. 

MgO 3.77 max. 5.0 

SO3 2.3 max. 2.8 

L.O.I.** 1.22 max. 4.0 

Insoluble residue 0.27 max. 1.5 % 

* N. A.: Not Available.                                                                                                                 

** Loss on ignition. 

 

2. Coarse aggregates: 

The used coarse aggregates (rounded, uncrushed) are locally available. Five sizes of coarse 

aggregates (MAS = 40, 20, 14, 10 and 5) mm. were used.  

Single-sized grading coarse aggregates were used, its grading test was done in accordance to 

the Iraqi specification No. 45, 1984[10], its sieve analysis was shown in Table (3). 
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Table (3): Gradation of coarse aggregate used in pervious concrete[10] 

Sieve size 

(mm) 

Percentage passing for nominal sizes (by weight) 

Single-sized aggregates 

40 mm 20 mm 14 mm 10 mm 5 mm 

50.0 100 -- -- -- -- 

37.5 85 – 100 100 -- -- -- 

20.0 0 – 25 85 – 100 100 -- -- 

14.0 – 0 – 70 85 – 100 100 -- 

10.0 0 – 5 0 – 25 0 – 50 85 – 100 100 

5.0 -- 0 – 5 0 – 10 0 – 25 45-100 

2.36 -- -- -- 0 – 5 0-30 

 

3. Fine aggregates:  

Sand from Kanhash region near Mosul city was used, its grading test was done in accordance 

to Iraqi specification No. 45, 1984[10], its sieve analysis was shown in Table (4). 

Table (4): Sieve analysis of the used fine aggregates 

Sieve size 

(mm) 

Percentage passing 

(%) 

Iraqi specification No. 45, 

1984[10] 

(Zone No. 2) 

5 100 100 

2.36 67 65-100 

1.18 58 45-100 

0.6 49 25-85 

0.3 12 5-48 

0.15 1 0-15 

Fineness modulus 3.1  

 

Relative properties of the used coarse and fine aggregates were shown in Table (5). 
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Table (5): Relative properties of the used coarse and fine aggregates 

Properties Coarse 

aggregates test 

results 

Specification 

Dry sp. Gravity 2.63 ASTM C127[11] 

S.S.D. sp. Gravity 2.64 

App. sp. Gravity 2.66 

Absorption capacity (%) 0.5 

Rodded unit weight (kg/m
3
) 1716 ASTM C29[12] 

Voids content (%) 33.26 

4. Super plastizers:  

Super plasticizers type Sika Visco Crete -SF 18 was used; their technical date was shown in 

Table (6). 

Table (6): Technical data for the used Superplasticizers type (Sika ViscoCrete -SF 18) 

Product description Sika ViscoCrete -SF 18 is a third 

generation superplasticiser for concrete 

and mortar. 

Uses (a) A wide range of applications where 

excellent workability and high strength 

development are required.  

 (b) Concrete with ultra high water 

reduction (up to 30%).                            

(c) High performance concretes.            

(d) Self-Compacting Concrete (SCC). 

Chemical Base Modified polycarboxylates based 

polymer. 

Density  1.10 ± 0.02 g/cm³ (at + 20°C). 

pH Value  3 – 7 
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5. Water:                                                                                                                                 

Tap water was used in preparing and curing all concrete specimens. 

Concrete tests: 

The tests that were conducted on concrete specimens to provide a complete picture of  the 

compressive strength[13] and permeability[14] of the pervious concrete. 

 

Results and Analysis: 

In this research, different w/c ratios were used in order to find the best w/c ratio that enough 

for hydration of cement and the best mix proportion (C:A) for MAS = 10 mm. Results of the 

existing investigation were tabulated in Tables (7 to 12). 

Table (7): Compressive strength of the trial mixes prepared with different MAS  

Mix 

Proportions 

MAS  

(mm) 

w/c  

ratio 

7-day 

compressive 

strength (MPa) 

28-day 

compressive 

strength (MPa) 

1:6 40 0.33 7.8 11.1 

1:6 20 0.33 8.2 11.5 

1:6 14 0.33 9.0 13.6 

1:6 10 0.33 7.2 10.3 

1:6 5.0 0.33 5.4 7.6 

 

 

Fig. (1): Effect of C:A and MAS on the compressive strength for w/c = 0.33 
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In Table (7), different sizes of aggregates (MAS = 40, 20, 14, 10, and 5.0) mm. with w/c = 

0.33 and mix proportions (C:A = 1:6) were used in preparing specimens of pervious concrete. 

Results indicated that, w/c = 0.33 was enough for specimens prepared with (MAS = 40, 20, 

and 14 mm) but it does not enough for specimens prepared with (MAS = 10, and 5.0 mm), 

since the smaller size of aggregate demands more water due to the higher surface area. 

Table (8): Compressive strength of the trial mixes prepared with MAS = 10 mm., 

different C:A and different w/c ratios 

Mix 

Proportions 

MAS 

(mm) 

w/c 

ratios 

7-day 

compressive 

strength (MPa) 

28-day 

compressive 

strength (MPa) 

1:6 10 0.33 7.2 10.3 

1:6 10 0.35 8.8 12.9 

1:6 10 0.40 8.2 12.1 

1:10 10 0.33 3.4 4.6 

1:10 10 0.35 5.8 8.1 

1:10 10 0.40 3.8 5.1 

 

 

Fig. (2): Effect of C:A and w/c ratio on the compressive strength for MAS = 10 mm, with 

compaction 

Discussing results of Table (8), it was found that the best mix proportions was C:A = 1:6 and 

w/c = 0.35, since w/c = 0.33 gave the minimum strength. This may be due to insufficient 

water that does not enough to complete the hydration of cement and also the smaller size of 

aggregate has larger surface area that made it demands higher amount of water. 
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Table (9): Compressive strength of the trial mixes prepared with different MAS (C:A = 

1:6, and w/c = 0.35) 

Mix 

Proportions 

MAS 

(mm) 

w/c 

ratio 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

1:6 40 0.35 7.6 10.5 

1:6 20 0.35 7.8 11.3 

1:6 14 0.35 8.2 12.0 

1:6 10 0.35 8.8 12.9 

1:6 5.0 0.35 6.5 9.1 

From Table (9), it was found that the better concrete mix was prepared with MAS = 10 mm, 

C:A = 1:6 and w/c = 0.35, permeability (the time required for water to penetrate through 

concrete samples = 2 sec.), so that, this mix will be used as a control (reference) mix. 

Table (10): Effect of sand content and compaction on the compressive strength and 

permeability of pervious concrete (MAS = 10 mm., and w/c = 0.35) 

Mix 

Proportions 

Sand 

content  

(%) 

Without compaction With compaction 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

Required 

time*  

(sec) 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

Required 

time*  

(sec) 

1:6 5 10.8 13.7 3 13.8 17.25 4 

1:6 10 12.0 15.3 6 15.2  19.1 7 

1:6 20 7.6 9.4 10 10.4 13.0 12 

* The time required for water to penetrate through concrete samples. 
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Fig. (3): Effect of C:A and sand content on the compressive strength for MAS = 10 mm, 

w/c = 0.35 and without compaction 

 

Fig. (4): Effect of C:A and sand content on the compressive strength for MAS = 10 mm, 

w/c = 0.35 with compaction 

Discussing results shown in Table (10) and Figures (3 and 4), results indicated that:  

1. Without compaction: it was clear that adding (5 and 10)% sand as a replacement of the 

total aggregate increases the 28-day compressive strength from (12.9 to 13.7) MPa and (12.9 

to 15.3) MPa respectively, as compared with the control mix, permeability (the time required 

for water to penetrate through concrete samples increased from 3 to 6 sec.), while adding 

(20%) sand reduce the 28-day compressive strength from (12.9 to 9.4) MPa. This may be due 

to the mixing water was not enough to complete mixing and insufficient to complete the 

hydration of cement, and this may be the reason that some aggregate particles does not 

covered by the cement paste, while time required for water to penetrate through concrete 

samples increased to 10 sec. as compared with control mix = 2 sec. due to high sand ratio that 

effect on voids. 
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2. With compaction: compaction increases the 28-day compressive strength from (13.7 to 

17.25) MPa with adding only (5%) of sand, but reduce permeability (time required for water 

to penetrate through concrete samples increased to 4 sec.), while adding 10% sand increases 

the 28-day compressive strength from (13.7 to 19.1) MPa, while permeability was reduced 

(time required for water to penetrate through concrete samples increased from 6 to 7 sec.), 

while adding 20% sand reduces permeability (10 to 12) sec. and increases the 28-day 

compressive strength from (9.4 to 13.0) MPa. 

   

Table (11): Effect of super plasticizers and compaction on the compressive strength and 

permeability of pervious concrete                                                                                                                 

(MAS = 10 mm., w/c = 0. 35, and 0.5% super plasticizers) 

Mix 

Proportions 

Without compaction With compaction 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

Required 

time* 

(sec) 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

Required 

time* 

(sec) 

1:6 11.0 14.1 2 14.4 17.7 4 

 

Discussing results shown in Table (11) indicated that: 

1. Without compaction: it was clear that adding 0.5% superplastizers increase the 28-day 

compressive strength from (12.9 to 14.1) MPa as compared with the control mix (reference 

mix), while permeability = 2 sec. 

2. With compaction: adding 0.5% superplastizers with compaction increase the 28-day 

compressive strength from (14.1 to 17.7) MPa as compared with specimen without 

compaction, but the time required for water to penetrate through concrete samples increase 

from (2 to 4) sec.  
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Table (12): Effect of sand and superplastcizers content on compressive strength and 

permeability of pervious concrete                                                                                         

(MAS = 10 mm, w/c = 0.35 and 0.5% superplastcizers) 

Mix 

Proportions 

Sand 

content 

(%) 

Without compaction With compaction 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

Required 

time* 

(sec) 

7-day 

compressive 

strength 

(MPa) 

28-day 

compressive 

strength 

(MPa) 

Required 

time* 

(sec) 

1:6 5.0 11.2 14.1 3 14.7 18.0 4 

1:6 10.0 13.3 17.4 6 15.7 19.7 7 

1:6 20.0 8.1 10.5 10 10.6 14.2 12 

 

 

Fig. (5): Effect of C:A and sand content on the compressive strength for MAS = 10 mm, 

w/c = 0.35, and 0.5% superplastizers (without compaction) 

 

Fig. (6): Effect of C:A, sand content, and compaction on the compressive strength for 

MAS = 10 mm, w/c = 0.35, and 0.5% superplastizers 
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Discussing results shown in Table (12) and Figures (5 and 6), results indicated that:  

1. Without compaction: adding 0.5% superplastizers and different ratios of sand together  

led to increase the 28-day compressive strength from (12.9 to 14.1) MPa as compared with 

the control mix prepared with sand ratio 5%, with permeability = 3 sec. while adding 10% 

sand led to increase the 28-day compressive strength from (12.9 to 17.4) MPa, with 

permeability = 6 sec. Finally adding 20% sand led to decrease the 28-day compressive 

strength from (12.9 to 10.5) MPa, and this may be due to the water doesn't enough to 

complete hydration of cement as noticed during mixing process, with permeability = 10 sec. 

2. With compaction: adding 0.5% superplastizers and different ratios of sand together with 

compaction led to increase the 28-day compressive strength from (14.1 to 18) MPa as 

compared with  the specimen without compaction with sand ratio 5%, and increase the time 

required for water to penetrate through concrete samples from (3 to 4) sec. while adding 10% 

sand led to increase the 28-day compressive strength from (17.4 to 19.7) MPa, with 

permeability = 7sec. Finally adding 20% sand led to increase the 28-day compressive strength 

from (10.5 to 14.2) MPa, with permeability = 12 sec. 

3. On the other hand, results indicated that, the optimum sand ratio was (10)% which 

increases both compressive strength and permeability. 

 

Conclusions: 

Depending on the test results obtained from the existing investigation, the following 

conclusions may be drawn:  

1. In this research, the optimum mix proportions (C:A = 1:6, w/c = 0.35 and MAS = 10 mm 

with permeability = 2 sec.), which obtained by trial mixes, was considered a control mix. 

2. Test results indicated that, the best w/c ratio was 0.33 for MAS = 40, 20 and 14 mm., while 

w/c ratios 0.35 and 0.40 were the best for MAS = 10 mm. and 5.0 mm. respectively.   

3. Adding 10% sand to pervious concrete enhance 28-day compressive strength from (12.9 to 

19.1) MPa  and (12.9 to 15.3) MPa with and without compaction as compared with control 

mix but reduce permeability (the time required for water to penetrate through the concrete 

increases from 2 to 6 sec. and from 2 to 7 sec. with and without compaction respectively as 

compared with the control mix. 

4. Adding 20% sand to pervious concrete was too much and reduce both compressive strength 

and permeability. 28-day compressive strength (13.0 to 9.4) MPa, with and without 
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compaction. While increase time required for water to penetrate through concrete samples 

(permeability) from (12 to 10) sec. with and without compaction. 

5.Compaction increases compressive strength from (12.9 to 15.6) MPa but reduce 

permeability (increase time required for water to penetrate through concrete samples) from (2 

to 4) sec. 

6. Adding 0.5% of superplastizers and 10% sand with compaction increases the compressive 

strength of pervious concrete up to 19.0 MPa and permeability to 7 sec. 

7. Results also indicated that, when adding 0.5% super-plastizers, the 28-day compressive 

strength was increased to (17.7 and 14.1) MPa for mixes prepared with and without 

compaction respectively.  
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