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Abstract— One of the major functions of geotextiles is to 

control soil erosion. Apparent opening size and permeability of 

non-woven geotextiles are properties that control erosion. In this 

manuscript, soil taken from an eroded pond is considered for the 

study. Filtration and clogging behavior of the several geotextiles 

are studied under laminar flow conditions and at three different 

hydraulic gradients. Results facilitate selecting the appropriate 

geotextile based on permeability, filtration and clogging for use as 

erosion control. 

Keywords: Clogging, Erosion control, Filtration, Geotextile 

and Permeability. 

1. INTRODUCTION 

Geotextiles function as filters and prevent erosion of soils 

in contact with the filter. They are more permeable and 

thinner compared with granular filters (Giroud, 2010; Sabiri 

et al., 2017). Geotextiles enable water to pass through while 

retaining the soil structure stable by preventing migration of 

soil particles. However, particles larger in size than the AOS 

(Apparent Opening Size) of the geotextile may clog the 

openings in them. The performance of a geotextile evolves 

over time and depends on its own properties and those of the 

soil being retained. Clogging can be caused by biological, 

physical or chemical processes (Rollin and Gerard, 1988; 

Veylon et al., 2016). 

The objective of this research is to evaluate the behavior of 

varieties of geotextiles for their clogging and filtration 

characteristics when used with respect to a silty soil obtained 

from a pond that is getting eroded. Eight different non-woven 

geotextiles have been chosen. Filtration tests on the 

soil-geotextile systems are carried out in the laboratory for 

assessing the performance with respect to clogging and 

filtration.    

II.REVIEW OF LITERATURE 

Gabr and Akram (1996), Aydilekand Edil (2003) and Liu  

and Chu (2006) present studies with respect to filtration of  

woven and non-woven geotextiles. Mechanical and physical 

properties of non-woven geotextiles produced from  

polypropylene and jute fibers in definite proportions have 
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been analyzed and compared (Datta, 2007, Mitchell et al., 

2003 and Rawal and Sayeed, 2013). Knowledge of pore-size 

distribution is a prerequisite for evaluating the performance 

of geotextiles for various functions including drainage, 

filtration and separation (Rawal and Harshvardhan, 2011). 

The theory and explanation regarding the Maheshwari and 

Deepak, 2008 is to conclude the behavior of the geotextile 

filter for the locally (Roorkee, India) available soils using 

three different geotextiles. The work of Ayuba and 

Olorunnaiye (2014) demonstrates that geotextiles control of 

soil erosion and the performance of these products can be 

evaluated rapidly using natural and synthetic materials. 

Sabiri et al. (2017) deal with the problem of evaluating and 

discriminating the performances of the geotextiles used here 

in terms of filtration and drainage functions. Puttitorn and 

Claude (2014) present study of the behavior of two geotextile 

liners with different openings installed in the pond bottom to 

control soil erosion.  

The objective of this research is to estimate the clogging 

and filtration characteristics of eight non-woven  geotextiles. 

III. METHODOLOGY & RESULTS 

Soil:  

Soil used in the study was collected from a pond located in 

Khajipuram village, Chippagiri mandal, Kurnool district. The 

soil along the slopes of the pond is getting eroded and hence 

chosen for this study. 

Geotextiles:  

Eight geotextiles available in the market are chosen for 

their filtration and clogging potential. Table 1 lists their 

relevant properties, i.e., mass per unit area, thickness, flow 

rate and Apparent Opening Size (AOS) as furnished by the 

manufacturers. 

Table 1 Characteristic of Geotextiles (as reported by 

the Manufactures) 
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Geotextile is placed at the bottom of the standard 

permeability mould. The weight of the soil compacted at 

OMC in the permeability mould is 1.06 kg. Laminar flow is 

maintained for one hour in each test at three different 

hydraulic gradients and the amount of soil clogged and the 

quantity of fines passing through opening of geotextile are 

measured. The amount of soil clogging is determined as the 

difference in weight of oven dried geotextile after the test and 

the initial weight before the test. 

Amount of fines (finer than the AOS) released along with 

water through the geotextile is determined from the water 

collected from the permeability and finding the residue after 

evaporating the water. The percentage of fines (𝑓𝑔) released 

through the geotextile is  

𝑓𝑔  = 
𝑤𝑒𝑖𝑔ℎ𝑡𝑜𝑓𝑓𝑖𝑛𝑒𝑠𝑟𝑒𝑙𝑒𝑎𝑠𝑒𝑑𝑡ℎ𝑟𝑜𝑢𝑔ℎ𝑡ℎ𝑒𝑔𝑒𝑜𝑡𝑒𝑥𝑡𝑖𝑙𝑒

𝑤𝑒𝑖𝑔ℎ𝑡𝑜𝑓𝑠𝑜𝑖𝑙𝑖𝑛 𝑡ℎ𝑒 𝑚𝑜𝑢𝑙𝑑
 * 100                            

-   (1) 

Permeability of the soil without and with the geotextiles is 

estimated  

            k= 
𝑞𝐿

𝐴ℎ
                                                  ( 2)     

where k = coefficient of permeability in cm/sec, q= 

quantity of water collected per unit time, L= length of 

specimen in cm (8cm), A=cross sectional area of specimen in 

cm2(78.53 cm2) and h = head difference. 

2. Experimental study 

Soil brought from the site is tested for its properties, viz., 

specific gravity, liquid limit, plasticity index and compaction 

characteristics (OMC and maximum dry unit weight). Table 

2 lists the same. 

Table 2 Properties of Soil 

Property Values 

Specific Gravity 2.61 

Liquid limit 48% 

Plasticity index 11% 

Optimum moisture content (OMC) 22% 

Maximum dry density  

(MDD) 

1.69 

g/cc 

 

The soil is classified as MI (silty soil) based on liquid limit 

and plasticity index. The grain size distribution curve is 

portrayed in Figure1 

 

 
Figure 1 Grain size Distribution Curve 

The percentages of gravel, sand, silt and clay are 

respectively 3.5, 36.5, 54.6, and 5.4. The permeability mould 

without or with geotextile placed at the base is utilized for 

determining clogging and filtration characteristics of all the 

geotextiles at three different hydraulic gradients over a time 

period of 1 hour. 

Permeability and amount of fines released through the soil 

alone (with no geotextile) at three different (0.18, 0.25 and 

0.31) hydraulic gradients over a period of one hour are given 

in Table 3. 

Table 3 Permeability and Fines released through Soil 

(without geotextile) 

Hydraulic 

gradients 

 (i) 

Permeability 

k 

10-6 (cm/sec) 

Fines released 

through opening 

(gms) 

0.18 6.8 2.92 

0.25 6.1 3.68 

0.31 5.7 4.22 

Permeability of the soil decreases and the amount of soil 

released increases with increasing gradient of flow possibly 

because some finer size particles get eroded and the 

migration of particles coarser than the pore sizes at the exit 

end of the sample clogs the soil sample. The results clearly 

establish the erodibility of the soil being tested. 

Tests were repeated in the permeability mould but 

geotextile placed at the bottom beneath the compacted 

sample for all the three gradients. Tables 4, 5 and 6 list the 

results for hydraulic gradients of 0.18, 0.25 and 0.31 

respectively. 

Table 4 Results with Geotextiles at 0.18 Hydraulic 

Gradient 

 
Permeability of the geotextile – soil system is 53 to 78%, 

58 to 79% and 62 to 80% of the original soil at gradients of 

0.18, 0.25 and 0.31 respectively (Table 4, 5 and 6). 
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 It appears the non-wovens used are either less pervious 

and/or exhibit lower permeability due to clogging. PE-500 

with AOS of 70 microns has the maximum reduction in 

permeability, most clogging and least amount of fines are 

released through. 

Table 5 Results with Geotextiles at 0.25 Hydraulic 

Gradient 

 
Table 6 Results with Geotextiles at 0.31 Hydraulic 

Gradient 

 
Table 7 compares the effect of hydraulic gradient on 

weights of fines, clogging and passing through the geotextile 

PE-500 and on the reduction in permeability.  All these 

parameters increase with increasing hydraulic gradient 

possibly due to increasing seepage force which is 

proportional to the gradient 

Table 7 Results for PE-500 –Effect of Hydraulic 

Gradient 

 

Geotextile material can reduce the finer passage (or) 

removal of fines when compared with traditional (or) without 

geotextile. At 0.18 Hydraulic gradients, for PE-500 

geotextile the reduction in fines is 95.8%.At 0.25 Hydraulic 

gradient, for PE-500 geotextile, the reduction in fines is  

95.6%.At 0.31 Hydraulic gradient, for PE-500 geotextile, the 

reduction in fines is 95.4%. 

IV. CONCLUSION 

Clogging potential and possible use of geotextile as an 

erosion control measure is studied using eight non-woven 

geotextiles available in the market. Tests using standard 

permeability set-up are carried out with and without 

geotextiles at three hydraulic gradients. Changes in (i) the 

permeability of the soil, (ii) the amount of clogging and (iii) 

the amount of soil passing through geotextile are measured. 

Among all geotextiles the PE-500 geotextile is best among all 

the geotextiles for controlling the soil erosion over the 

specified pond. As the Hydraulic Gradient increases, 

Permeability of the soil decreases and the amount of soil 

released increases possibly because some finer size particles 

get eroded and the migration of particles coarser than the pore 

sizes at the exit end of the sample clogs the soil sample. The 

amount of soil clogged in the geotextile increases with 

increase in hydraulic gradients and the permeability value of 

the soil decreased due to the accumulation of the soil particles 

in the pore spaces of the geotextile obstructing the path for 

flow of water. The percentage release of fines increased with 

increase in hydraulic gradient due to the influence of head of 

water which increases the pore pressure. Therefore, based on 

permeability, clogging and filtration properties the PE-500 

geotextile is best among all the geotextiles for controlling the 

soil erosion. 
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