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1.  GEOSYNTHETIC GEOCOMPOSITE DESIGN 

The proposed design provided by Engineered Sportfield Solutions (ESS), is to determine the transmissivity that can be 

met by using a geocomposite in place of 1.0 feet of drainage rock. Determining the equivalency factor of the gravel 

drainage layer to geocomposite is found by using the following equation, 

(1) 

E  = 1 
  

1 + 
tsoildrain cosβ 

  

          

0.88 L tanβ 

 

tsoilddrain = thickness of soil drain  

L = slope length 

β = slope 

E = equivalency factor 

 

using information provided it was determined that the thickness of soil drain  = 1.0 feet, slope length = 105 feet with a 

slope of 0.03 percent, the determined equivalency factor = 5.24. 

 

To be equivalent under the confined flow condition, the geocomposite layer should have a greater hydraulic transmissivity 

than the granular liquid collection layer. The following equation is used to determine the equivalency, 

ӨGST = E x ӨSD (2) 

 

ӨGST = geocomposite drainage transmissivity 

ӨSD    = soil drainage transmissivity 

E      = equivalency factor 

 

3.  GEOSYNTHETIC GEOCOMPOSITE DESIGN 

Geosynthetic drainage materials are widely being used as cover drainage layers; gas vent layers; leachate collection and 

removal layers; and leak detection and removal layers. There are many advantages for geosynthetic drainage materials 

used in sport field applications. For instance, ease of installation and consistency in material properties inherent with 

manufacture quality control (MQC) plans. However, since geosynthetic geocomposite is made of polypropylene, there are 

some unique factors are different from natural soils and must be considered. Different design safety factors shall be used. 

A commonly used design method for geosynthetic drainage product is Design by Function proposed by Koerner (1994).  

A drainage geocomposite system must meet the following equations. The allowable transmissivity can be derived from 

laboratory index transmissivty value through the equation below,  

  

     

 

   

 

 

where Өultimate is the ultimate flow rate (index value) measured in accordance with ASTM D4716. The following reduction 

factors have been proposed by Koerner (1994) 

Өallow = 
Өultimate = 

Өultimate (3) 

RFcr x RFcc x RFbc Π RF 



 

 

 

 

 

• RFcr = reduction factor for creep deformation of the drainage core and/or adjacent geotextile into the drainage channel, 

1.1 for Tenflow 770-2. 

• RFcc = reduction factor for chemical clogging and/or precipitation of chemicals in the drainage core space, 1.0-1.2 for 

sport fields.  

• RFbc = reduction factor for biological clogging in the drainage core space, 1.1-1.3 for sport field. 

• RF = product of all relevant reduction factors for the site specific conditions. 

 

Transmissivity test conducted under in-soil conditions resulted in 1.61x10
-2

 m
2
/s. This transmissivity value was met by the 

proposed geosynthetic product under normal pressure 1,000 psf 
1 
and hydraulic gradient =1%, 

 (4) 

                           Өallow  =  1.61x10
-2

 m
2
/sec. / (1.1 x 1.0 x 1.1)  = 1.2x10

-2
 m

2
/sec                                     

 

Since the soil drainage transmissivity is to be found, given that the geocomposite transmissivity =1.2x10
-2 

m
2
/sec and the 

determined equivalency factor = 5.24. The following equation was used to determine ӨSD, 

 (5) 

1.2x10
-2

 
x   (1.5 x1.5) = 5.2x10

-3
 m

2
/sec 

5.24 

 

• RFcc = reduction factor for chemical clogging and/or precipitation of chemicals in the gravel drainage layer, 1.5.  

• RFbc = reduction factor for biological clogging in the gravel drainage layer, 1.5. 

 

Using equation (6) the hydraulic conductivity of the gravel drainage layer (k) can by using the calculated transmissivity of 

the soil drainage = 5.2x10
-3

 m
2
/s, and drainage layer height = 30cm, 

 (6) 

 

 

 

 

k = hydraulic conductivity 

h = thickness of drainage layer 

ӨSD = transmissivity of the rock drainage layer 

 

 

 

 

 

 

3. PROPOSED ESS GEOCOMPOSITES 
ESS SportFlow HF can meet a transmissivity value of 1.61x10

-2
 m

2
/sec. under normal pressure 1,000 psf and gradient 1%. 

ESS’ SportFlow HF can replace a layer of drainage rock with the permeability of 4821 ft/day. 

 

k = 
ӨSD 

h 

5.2x10
-3 

m
2
/sec 

= 1.7x10
-2 

m/sec → 4821ft/day 
0.30m 



 

 

 

All information contained herein has been prepared for the benefit of customers interested in ESS & 

Syntec Corporation’s engineered products and is provided as a service to the user. All information and 

recommendations were carefully compiled and reviewed prior to publication to our best knowledge. 

Final determination of the suitability of any information, material and recommendations for 

applications contemplated is the sole responsibility of the user. 

 

 

ESS SportFlow HF is recommended for this project.  SportFlow HF product consists of a tri-planar geonet with a 6oz/sy 

geoetxtile heat-bonded to one side of the geonet. Extensive laboratory testing conducted both internally and independently 

concludes that ESS’ tri-planar products have the following advantages over the conventional drainage geocomposites: 

 

• High flow capacity under in-situ conditions. 

• Low long term compressive creep. 

• Great tensile strength. 
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