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Abstract - In the need to enhance the resilience of concrete structures and overcome the limitations 

of traditional steel reinforcements, which are prone to corrosion, geosynthetic fibers are being 

increasingly adopted as a viable alternative for reinforcement during construction, thereby improving 

the structures’ ability to withstand stresses and deformations. The study models the effects of geo-

synthetic reinforcement fibers on the strength of hardened concrete. The aim is to determine the effects 

of integrating geo-synthetic fiber in concrete-mix proportion on the strength of concretes and develop 

a model that can predict these effects. The research method involved the design of concrete-mix 

proportion with even material constituents, batched by weight and mixed until an even mix concrete 

matrix was attained. The mixed wet concrete was divided into two portions. The first portion was used 

to produce 12 Normal concrete cube samples of dimensions 150mm*150mm*150mm while the 

second portion was remixed with the addition of 12.5kg of geo-synthetic fiber and 12 geo-synthetic 

reinforced concrete cube samples were produced. All the samples (24) were cured and tested at their 

different testing ages of 7, 14, 21, and 28 days respectively. Model equations were developed to predict 

the effects of geo-synthetic addition into the concrete mix on the compressive strength of the concrete 

samples at different ages. From the results obtained, the reinforcement of concrete with geo-synthetic 

fiber increases the compressive strength of concrete by about 25% and the Model equations developed 

can predict the strength values of normal and geo-synthetic reinforced concrete structures with a 

correlation [R] value of 0.9128 and R2 value of 0.8331. The study recommends the application of geo-

synthetic fiber in concrete-mix proportion as it increases the strength and the adoption of the model 

equations for predicting the strength of both kinds of concrete provided that other extraneous 

conditions (e.g. mix ratios, water/cement, curing techniques, and test conditions) are unchanged. 

Keywords: geosynthetic reinforced concrete, normal concrete, model equation 

 

1. Introduction 

Geosynthetics, according to the ASTM 1994 

definition, are flat objects made of polymeric 

substances. They are utilized in conjunction 

with soil, rock, earth, or other geotechnical 

materials as an essential component of a civil 

engineering project, structure, or system. There 

are many categories for these materials, 

including Geotextiles, Geo-grids, Geo-

composites, Fibrillated Geo-fibers, and Geo-

filaments. Geosynthetics provide several roles, 

including acting as a barrier, facilitating 

drainage, offering filtration and separation, 

avoiding surface erosion, and enhancing the 

structural integrity of structures. Indeed, the 

number of geo-synthetics accessible in 1970 

was limited to about 5 to 6, but in the early 

2000s, the market offered over 600 distinct 

geo-synthetic products (Holtz et al, 1997, Holtz 

et al, 2008). 

Geosynthetics primarily serve the purposes of 

separating, filtering, draining, reinforcing, 

providing a barrier against fluids, protecting the 

environment, and controlling erosion. 

Geosynthetics are offered in many shapes and 

materials, each tailored to a somewhat distinct 

purpose. Geosynthetics function as soil 

reinforcement through the following 

mechanisms: (a) augmenting shear strength by 

resisting the interface between the soil and geo-
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synthetic; (b) providing anchorage or resistance 

to being pulled out when subjected to forces; 

(c) offering tensile membrane and lateral 

deformation restraint effects to support typical 

burden. These actions lead to a decrease in 

shear stress on the soil below, a reduction in 

permanent deformation, and an improvement 

in bearing capacity (Ahmed et al 2022, 

Bourdeau and Ashmawy, 2015; Espinoza and 

Bray, 1995; Shukla, 2015a; Shukla, 2015b). 

Shear stress weakens the foundation's ability to 

support weight, which in turn undermines the 

stability of the embankment (Jewell, 1996; 

Rowe et al., 1987). Introducing a geo-synthetic 

reinforcing layer between the fill and the soil 

reduces the shear stress exerted on the soil 

foundation. The primary purpose of these 

structures is to enhance the stability of soil in 

Mechanically Stabilized Earth (MSE) walls 

and Reinforced Earth (RE) walls. The inclusion 

of fiber together with a cement of Portland 

type, in controlling poorly grained soil 

materials is adopted to amend the adversarial 

properties of those finely-grain soil particles in 

other to optimize its mechanical properties 

(Consoli et al, 2017) 

Nevertheless, geo-synthetics are widely used in 

concrete constructions nowadays. These 

materials are often used in different ratios to 

assess and enhance the engineering 

characteristics of concrete, hence increasing its 

strength in withstanding lateral loads. When 

added in the appropriate ratio, this component 

significantly enhances the strength and 

longevity of the concrete. As a result, the 

compressive strength of the concrete is higher 

than that of regular concrete, providing a 

notable improvement for concrete. ‘They are 

used to enhance drainage by establishing a 

"slender" surface for water to traverse’ Kercher 

(2010). However, ‘there is a potential for 

deterioration if the material is exposed to 

sunshine and some highly corrosive 

substances’ (Okunade, 2010). 

Geotextiles improve the durability and 

longevity of road infrastructure by effectively 

handling heavy loads and minimizing rutting. 

They provide stability and segregation, 

effectively limiting the movement of 

foundation material during compaction or 

loading. When fixing up old asphalt roads, 

geotextile is a common liquid barrier to use. 

Here, asphalt tack cloth is applied to the 

pavement surface before the nonwoven 

geotextile is laid down. An impermeable 

membrane is formed when the geotextile 

material absorbs asphalt, reducing the amount 

of water that may penetrate pavement 

structures vertically. Geotextiles provide 

substantial benefits when used for filtering 

purposes in road construction (Meccai and 

Hasan, 2004, Christofori dou Eirini 2021). 

1.1. Statement of Problem 

The durability of a robust structure to endure 

the impacts of weathering, chemical attack, 

abrasion, and other types of degradation during 

its lifetime with little maintenance is as 

important as its capacity to resist external 

forces. Though concrete has numerous benefits 

in terms of its mechanical properties and 

economic viability in building, nonetheless, its 

brittle nature is a substantial encounter in 

seismic and other applications that need to 

show some flexibility behavior. Normal 

concrete structures often experience lateral 

stresses when exposed to a load. These stresses 

induced as a result of applied loads, lead to the 

creation of cracks due to horizontal pressures 

and differential settlements in localized areas. 

This study, therefore, proposes the use of Geo-

synthetic reinforced concrete design as a 

qualitative approach to enhance the structural 

performance of concrete structures and reduce 

the occurrence of failures caused by lateral 

forces in building structures. 

1.2. Aim and Objectives of study: 

This work aims to develop a precise model that 

appropriately depicts the influence of 

incorporating geo-synthetics in concrete 

structures. To actualize this aim, the following 

objectives were carried out: 

1. Identify and classify the geo-synthetics 

available in the country according to their 

functions.  
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2.  Evaluate the engineering importance of 

geo-synthetics as a reinforcement in 

concrete structures.  

3. Compare the shear strengths of geo-

synthetic and non-geo-synthetic 

reinforced concrete.  

4. Establish a mathematical model for the 

shear strength of geo-synthetic reinforced 

concrete. 

5. Compare the results observed from the 

experiment and the developed model 

equation. 

The increasing demand for durable and 

resilient concrete structures has necessitated 

the development of innovative solutions to 

mitigate deformation and corrosion challenges 

associated with traditional steel reinforcement 

rebar. To address this need, the incorporation 

of geosynthetic fibers as reinforcing elements 

has emerged as a viable alternative to steel 

reinforcements. This approach not only 

enhances the structures but also reduces the risk 

of failure caused by lateral forces, such as 

earthquakes and high winds. Furthermore, 

geosynthetic reinforcement concrete design 

offers a qualitative approach to improving the 

overall performance of concrete structures, 

including enhanced tensile strength, improved 

crack resistance, and reduced maintenance 

requirements. By adopting this innovative 

design approach, the construction industry can 

create more sustainable, resilient, and durable 

concrete structures that can withstand the test 

of time and environmental extremes. 

2. Theory on Modeling Approach to 

Evaluate Strength and Durability 

Improvements 

The incorporation of geosynthetic 

reinforcement fibers into concrete is a method 

used to enhance its mechanical properties, 

such as tensile strength, flexural strength, and 

durability. Geosynthetics, typically made from 

polymers like polypropylene or polyester, are 

embedded within the concrete matrix to 

provide reinforcement and crack resistance. 

The modeling of their effects involves 

analyzing how the fibers interact with the 

concrete under various loading conditions. 

Key aspects include: 

1. Fiber Distribution: Uniform 

distribution of fibers improves load 

transfer and crack bridging capacity. 

2. Bond Strength: The interaction between 

fibers and the cement matrix determines 

the efficiency of stress transfer. 

3. Mechanical Properties: Models assess 

changes in compressive, tensile, and 

flexural strength, typically showing 

increased performance compared to 

unreinforced concrete. 

4. Durability Factors: The fibers reduce 

shrinkage and enhance resistance to 

environmental factors, improving the 

concrete's lifespan. 

Finite Element Modeling (FEM) and 

experimental validation are often employed to 

simulate and analyze these effects, providing 

insights into the optimized design and 

performance of fiber-reinforced concrete for 

construction applications. 

3. The Research Methodology 

The design methodology is based on the 

molding of concrete cube samples of a 

particular mix ratio for both geo-synthetic 

reinforced and non-geo-synthetic reinforced 

concrete, and then testing their respective 

Compressive strength having been cured for 28 

days. Three steps will be taken to actualize the 

objectives of this research. 

Step 1: Molding of 12 concrete cube samples 

each for geo-synthetic and non-geo-synthetic 

reinforced concrete making it a total of 24 

samples. 

Step 2: Curing and determination of the 

samples’ Compressive strength after 7, 14, 21, 

and 28 days respectively.  

Step 3: Modelling the Compressive strength of 

the Geo-synthetic reinforced concrete and that 

of Non-geo-synthetic reinforced concrete. 

3.1.1. Sample Collection 

The samples used for this study were produced 

from a concrete mixture with a Grade 20 ratio. 

This study focuses on the experimental 

evaluation of the impact of geo-synthetics, 

namely polymeric fiber, on the compressive 
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strength of concrete. This has led to the 

production, hardening, and examination of 24 

M20 concrete cube samples of dimensions 150 

x 150 x 150 mm. 

3.2. Experimental Procedure 

Grade M20 characteristic strength of concrete 

for 28 days was used in the research. Their 

compressive strength parameter is 20N/mm2. 

The M20 grade concrete is designed with a 

nominal ratio of cement: fine Aggregate 

(sand): coarse aggregate (crushed granite 

stone) to water of around 1:1.5:3 while 

ensuring that the water-cement ratio falls 

within the range of 0.4 to 0.6. The composition 

consists of a blend of cement, fine aggregates 

(sand), and coarse aggregates. The component 

materials were measured by volume and mixed 

manually to achieve uniform color. Having 

achieved a uniform mix, the concrete was 

divided into two parts, with each part serving a 

distinct purpose. The first part of the wet 

concrete matrix was used to mold twelve (12) 

normal concrete cube samples without geo-

synthetics. The second part of the concrete 

matrix was further mixed with the addition of 

about 12.5kg of geo-synthetic, (assumed to be 

half the volume of cement content in the 

concrete). Another 12 cube samples of geo-

synthetic reinforced concrete were equally 

produced from this mix. 

3.3 Curing method and determination of 

the samples’ Compressive strength 

 All the 24 concrete cube samples produced 

from both the normal mix and the geo-synthetic 

reinforced mix, having been left to dry for 24 

hours, were subjected to curing in a curing tank 

by complete immersion at a constant 

temperature of 270C.  Afterwards, the samples 

were subjected to a compression test using the 

Compression Testing Machine (CTM). This 

was done on the 7th, 14th, 21st, and 28th days 

respectively with three (3) samples each from 

geo-synthetic reinforced and non-geo-synthetic 

reinforced concrete crushed in each case.  

3.4 Model Development 

Mathematical models were developed to 

predict the average compressive strength of 

normal concrete and geo-synthetic reinforced 

concrete GRC blended at various ages of 

curing. The dependent variables for each model 

are the compressive strength of normal 

concrete and that of the GRC, the independent 

variable is the concrete curing age. The model 

equations are shown in Equations 3.1 and 3.2. 

𝐹𝑁𝐶 =  𝛽1𝑒𝛽2𝑡   (3.1) 

𝐹𝐺𝑅𝐶 =  𝛽1𝑒𝛽2𝑡  (3.2) 

𝐹𝑁𝐶  is the average compressive strength of 

normal concrete (N/mm2), 𝐹𝐺𝑅𝐶  is the average 

compressive strength of the GRC (N/mm2), 𝑡 is 

the concrete curing age (Days),  𝛽1 and  𝛽2 are 

constants. Applying natural logarithm on both 

sides of equation 3.1 we obtain; 

𝑙𝑛𝐹𝑁𝐶 = 𝑙𝑛𝛽1 +  𝛽2𝑡  (3.3) 

𝑙𝑛𝐹𝑁𝐶 ≡ 𝑌, 𝑙𝑛𝛽1 ≡ 𝑎, 𝑡 ≡ 𝑥, and 𝛽2  ≡ 𝑏. 
∴  𝑌 = 𝑎 + 𝑏𝑥   (3.4) 

Applying natural logarithm on both sides of 

equation 3.2 we obtain; 

𝑙𝑛𝐹𝐺𝑅𝐶 = 𝑙𝑛𝛽1 𝛽2𝑡  (3.5)  

𝑙𝑛𝐹𝐺𝑅𝐶 ≡ 𝑌, 𝑙𝑛𝛽1 ≡ 𝑎, 𝑡 ≡ 𝑥, and 𝛽2  ≡ 𝑏. 
∴  𝑌 = 𝑎 + 𝑏𝑥   (3.6) 

Through calibration, the constants 𝑎 and 𝑏  in 

Equations 3.4 and 3.6 can be determined using 

Equations 3.7 and 2.8 thus; 

𝑎 =  
𝑛 ∑ 𝑌

𝑛
− 𝑏

∑ 𝑥

𝑛
  (3.7) 

𝑏 =  
𝑛 ∑ 𝑌𝑥− ∑ 𝑥 ∑ 𝑦

𝑛 ∑ 𝑥2−(∑ 𝑥)2   (3.8) 

A mathematical model was further developed 

to predict the average compressive strength of 

the GRC, which is the dependent variable and 

the independent variable is the curing age (in 

days). 

3.5 Statistical Assessment 

The correctness and reliability of the created 

models were assessed using appropriate 

statistical criteria, namely the Coefficient of 

Determination (R2) and the Coefficient of 

Correlation (CORR). 

4.0 Presentation of Results and 

Discussions 

The observed results from the experiment on 

the determination of the geo-synthetic fiber 

reinforcement effects on the compressive 

strengths of hardened concrete cube samples, 

together with the strength values predicted by 

the formulated model equations are presented 

as follows: 
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The developed logarithmic Regression Model 

Equation that predicts the compressive 

strengths of Normal concrete at the various 

testing ages is as follows: 

 𝑌 = 4.7236 + 4.8273 𝐿𝑛(𝑋) + 𝑒 

 (4.1) 

𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ = 4.7236 +
4.8273 𝐿𝑛(𝐷𝑎𝑦𝑠) + 𝑒  (4.2) 

Where Y =  𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ, 𝑋 =
𝑑𝑎𝑦𝑠 𝑜𝑓 𝑐𝑟𝑢𝑠ℎ𝑖𝑛𝑔, 𝑒 = 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚𝑠  

The Model Equation 3.2 was used to calculate 

values of compressive strength predicted by the 

model as in Table 4.1.

 

Table 4.1: The experimental results of the compressive strengths observed from the Normal 

concrete and the developed Model equation predictions. 

Days of Testing Mean Compressive strength (𝑁/
𝑚𝑚𝟐) Normal concrete 

Mean Predicted Compressive strength 

(𝑁/𝑚𝑚𝟐) Model Equation I 

7 14.90 14.353 
14 16.35 16.751 
21 18.33 19.149 
28 22.23 21.547 

 

The second developed Regression Model 

Equation that predicts the compressive 

strengths of Geo-Synthetic Reinforced 

concrete at the various testing ages is as 

follows: 

 𝑌 = 5.9384 + 7.2294 𝐿𝑛(𝑋) + 𝑒 (4.3) 

𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ = 5.9384 +
7.2294 𝐿𝑛(𝑑𝑎𝑦𝑠) + 𝑒  (4.4) 

Where Y =  𝐶𝑜𝑚𝑝𝑟𝑒𝑠𝑠𝑖𝑣𝑒 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ, 𝑋 =
𝑑𝑎𝑦 𝑜𝑓 𝑐𝑟𝑢𝑠ℎ𝑖𝑛𝑔, 𝑒 = 𝑒𝑟𝑟𝑜𝑟 𝑡𝑒𝑟𝑚𝑠  

The developed model equation 3.4 above was 

used to predict the compressive strength values 

of Geo-synthetic reinforced concrete as shown 

in Table 4.2. 

 

Table 4.2 The experimental results of the compressive strengths observed from geo-synthetic 

fiber-reinforced concrete and developed Model equation predictions. 

Days of Testing Mean Compressive strength (𝑁/𝑚𝑚𝟐) 

Geo-synthetic reinforced concrete 

Mean Predicted Compressive 

strength (𝑁/𝑚𝑚𝟐) Model 

Equation II 
7 20.13 20.772 
14 24. 69 24.0907 
21 28.14 27.4093 
28 30.04 30.728 
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Figure 4.1: Average compressive strength against curing age for NC and GRC. 

 
Figure 4.2: Model verification of the average compressive strength for GRC 

 

The geo-synthetic reinforced concrete gave 

higher compressive strength values (30.04 N/
mm𝟐 ) than the normal concrete mix(22.23 N/
mm𝟐 )  at the 28th day test for instance as could 

be deduced from Tables 4.1 and 4.2 and the 

pictorial view in Figure 4.1 above. However, 

when the results were tested for validation and 

hypothesis test for significance at 0.05 level 

through ANOVA Test. The result indicated that 

there was a significant difference between the 

mean compressive strength values of the two 

sets of concretes samples produced 

(Fcal(29.02) > Fcrit(4.3), p −

value 2.075E − 05). This implies that the 

addition of geo-synthetic reinforced fiber into 

the concrete design mix proportions, increases 

the strength of such concrete structures by 

about 25%. However, further research is 

needed as to determine the exact quantities of 

the reinforced fiber materials to be added into 

the mix ratio for optimum performances. 

Table 4.1 above displayed the compressive 

strength results of concrete cube specimens 

from experimental observation for Normal 

concrete mix and those values predicted by the 

Model equation developed. The table depicts 

that the Model equation developed, predicted 
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values that were very close to the observed 

experimental values while the slight difference 

could be considered as residual error as can be 

shown in Figure 4.2 above. The Model 

equation has a correlation [R] value of 0.9128, 

meaning that there is a very strong direct 

relationship between X (days of testing) and Y 

(compressive strength of concrete). The R-

square (R2) value is 0.8331 which means that 

83.31% of the variability of Y (compressive 

strength) is explained by X (testing days) of the 

concrete samples. Therefore, the developed 

Model equation was able to predict the 

compressive strength values of the Normal 

concrete mix cubes for any testing age (in day), 

provided that other extraneous factors were 

kept constant and that the same concrete mix 

proportions, component materials, method of 

preparations and conditions of testing are 

uniform. 

Table 4.2 exhibited the values from 

experimental results of compressive strength 

results of concrete cube samples produced with 

addition of Geo-synthetic reinforced fibers in 

concrete mix proportions and the values 

predicted by the developed Model equation. 

From the table, the Model Equation developed 

predicted values that were estimated to the 

experimental observed values, although the 

variance could be restrained as error terms. The 

Model equation correlates with [R] value of 

0.9986, meaning that there is a very strong 

direct relationship between X (days of testing) 

and Y (compressive strength of concrete). The 

R-square (R2) value is 0.9972 which means that 

99.72% of the variability of Y (compressive 

strength) is explained by X (testing days) of the 

concrete samples. Therefore, the developed 

model was able to predict the compressive 

strength values of the Geo-synthetically 

reinforced fiber concrete cubes for any testing 

age (in a day), provided that other extraneous 

factors were reserved constant and that the 

same concrete mix proportions, component 

materials, quantities of geo-synthetic fiber 

material, method of preparations and 

conditions of testing are uniform. 

The reliability of the two developed Model 

Equations that predicted compressive strength 

values of Normal concrete and Geosynthetic 

reinforced concrete were tested with a 

statistical method called ANOVA Test for the 

significant difference at 0.05 level of 

significance. The result indicated that there was 

no significant difference between the mean 

values of the compressive strengths predicted 

by the Mode equation and those observed from 

the experiments(Fcrit(5.988) >
Fcal(0.000388), p − value 0.9849). This 

implies that the developed Model equation was 

reliable and able to predict the intended 

compressive strength values at any age as the 

concrete continues to develop in strength and 

should be adopted. 

5.0 Conclusions and Recommendations 

The following conclusions and 

recommendations were made based on the 

results revealed in this research 

Conclusions 

The geosynthetic reinforced concrete gave 

higher compressive strength values than the 

normal concrete mix at all the testing ages (in 

days). The result implies that the addition of 

geo-synthetic reinforced fiber into the concrete 

design mix proportions increases the strength 

of such concrete structures by about 25%. 

However, further research is needed to 

determine the exact quantities of the reinforced 

fiber materials to be added to the mix ratio for 

optimum performance. 

The developed Model equations were able to 

predict the compressive strength values of the 

Normal concrete mix and geo-synthetic 

reinforced concrete cubes for any testing age 

(in a day), provided that other extraneous 

factors were kept constant and that the same 

concrete mix proportions, and component 

materials, method of preparations and 

conditions of testing are uniform. 

The developed Model equations were reliable 

and able to predict the intended compressive 

strength values at any age as the concrete 

continues to develop in strength with time (in 

days). The result indicated that there was no 

significant difference between the mean values 
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of the compressive strengths predicted by the 

Mode equation and those observed from the 

experiments 

Recommendations 

i. The research recommended the 

utilization of the two developed Model 

Equations for predicting the 

compressive strengths of both Normal 

concrete and geo-synthetic reinforced 

concrete structures.   

ii. The integration of geo-synthetic 

reinforced fiber into concrete design 

mix proportions, as it increases the 

strength of such concrete structures. 

iii. The research, however, recommend 

further research to determine the exact 

quantities of the reinforced fiber 

materials to be added into the mix ratio 

for optimum performances. 

References 

ASTM. 1994. ASTM Standards and Other 

Specifications and Test Methods on the 

Quality Assurance of Landfill Liner 

Systems. ASTM, 1916 Race Street, 

Philadelphia, PA. April.  

Holtz R.D., Christopher B.R, and Berg R.R, 

(1997) Geosynthetic Engineering, Bitech 

Publishers Ltd., Richmond, British 

Columbia, Canada, 1997, pp. 452.  

Holtz R.D., Christopher B.R., and Berg R.R., 

(2008) Geosynthetic Design and 

Construction Guidelines, Report No. 

FHWA-NHI-07-092, U.S. Department of 

Transportation, Federal Highway 

Administration, Washington DC, 2008, pp. 

612. 

Ahmed Hussein, Mahboubi Ahmad, Noorzad 

Ali, and Hoseini Mohammad Hosein 

(2022) “Investigation of the Influence of 

Interaction of Wraparound geogrid-sand on 

the load bearing –settlement behavior of 

Strip Footings”. Rock and Soil Mechanics 

Vol. 43; Issue 9, Article 6. 

Bourdeau P.L and Ashmawy A.K (2015) 

Unpaved Roads. ICE Virtual Library. P 

165-183. Online published date: 2015. 

www.icevirtuallibrary.com, DOI: 

10.1680/gata.31173.0006 

Jewell. R.A (1996) Soil Reinforcement with 

Geotextiles. Published by CIRIA 

Westminster, London.  

Rowe R.K and Soderman K.L (1987) 

‘Stabilization of very soft soils using high 

strength geosynthetics: the role of finite 

element analyses.’ Geotextiles and 

Geomembranes. 6, 53-80. 

http://dx.dio.org/10.1016/0266-

1144(87)90057-4 

Espinoza R.D and Bray (1995) “An Integrated 

Approach to Evaluating Single-layer 

Reinforced Soils.” Geosynthetic-

International No. 2 (4): 723-739. Huang 

Shukla S.K (2015a) Fundamentals of 

Geosynthetics. ICE Virtual Library. P 1-54. 

Online published date: 2015. 

www.icevirtuallibrary.com, 

DOI:10.1680/gata.31173.0001 

Shukla S.K (2015b) Geosynthetic 

Applications-General Aspects and Selected 

Case Studies. ICE Virtual Library. P 393-

419. Online published date: 2015. 

www.icevirtuallibrary.com 

Console N.C, Marques S.F.V, Sampa N.C, 

Bortolotto M.S, Siacara T.A. Nierwinski 

H.P, Pereira F and Festugato L (2017) “A 

General Relationship to Estimate Strength 

of Fibre-reinforced Cemented Fine-grained 

Soils.” Geosynthetic Internatinal Vol. 24, 

Issue 4, p 435-441 

https://doi.org/10.1680/igein.17.00006 

Kercher, A. (2010) Geosynthetics: What are 

they and why should we use them? Kercher 

Engineering, Inc. Retrieved May 25 2011, 

from: 

http://www.kercherei.com/pw_institute/ge

osynthetics/ geo.html  

Okunade, E.A (2010), “Reducing the Cost of 

Infrastructure in Nigeria through the Use of 

the Construction Geosynthetics”, paper 

submitted to the Dept. of Civil Engineering, 

Univ. of Ado Ekiti, Nigeria, 2010. 

Unpublished   

Meccai, K. A., & Al-Hasan E. (2004). 

Geotextiles in Transportation applications, 

Paper presented at the Second Gulf 

Conference on Roads, Abu Dhabi.  

http://www.icevirtuallibrary.com/
http://www.icevirtuallibrary.com/
http://www.icevirtuallibrary.com/


Elom G.N. et al: Modelling the Effects of Geosynthetic Reinforcement Fibers on The Strength 

Properties of Hardened Concrete 

www.explorematicsjournal.org.ng Page 187 

Retrieved: May 25, 2011, from http://www.aly

af.com/Geotextiles%20in%20Transportati

on %20Applications.pdf  

 Christofori dou Eirini (2021) Use of 

Geosynthetics on Subgrade and on low and 

variable fill Foundation. Purdu University 

ProQuest Dissertations and Theses 2021 

30505324. www.proquest.com 

Ramesh Rao B, and N Bhavanishankar Rao, 

(2016) Experimental Study on Effect of 

Geosynthetic Fibres on Compressive and 

Tensile Strength of Cement Concrete. 

International 

Journal of Innovative Research in Science,

 Engineering and Technology (IJIRSET). 5

(9). PP. 13-118. 

DIO:10.15680/IJIRSET.2016.0505518 

Kohila Devi Murugan and Mahendran 

Narayanan (2023). The Study of 

Geosynthetics as Concrete Reinforcement. 

AIP Conference Proceedings, 2766, 

020069 (2023). 

https://doi.org/10.1063/5.0139800 

Yalciner, H., Kumbasarogu, A., and Ergun, U. 

(2018). Effects of Geo-grid and 

Conventional Stirrups on Reinforced 

Concrete Beams with Polypropylene 

Fibers. In Structures (Vol. 13, pp. 230-242). 

Elservier. (Google Scholar)  

Daou, A., Chehab, G., Saad, G., and Hamad, B. 

(2020). Experimental and Numerical 

Investigations of Reinforced Concrete 

Columns Confined Internally with Biaxial 

Geogrids. 

Construction and Building Materials, 263, 

120115. 

https://doi.org/10.1016/j.conbuildmat.2020

.120115  (Google Scholar)  

Tharani, K., Mahendran, N., and Vijay, T. J 

(2019). Experimental Investigation of 

Geogrid Reinforced Concrete Slab. 

International Journal Engineering, 

Advanced Technology, 8, pp 158-163. 

(Google Scholar)  

K. Rajesh Kumar, Thiruchengode Jothimani 

Vijay, Alireza Bahrami and Gobinath 

Ravindran (2023). Structural Behaviour of 

Concrete Beams Reinforced with Biaxial 

Geogrid. Buildings 2023.13(5), 1124; 

https://doi.org/10.3390/buildings13051124

. EISSN 2075-5309, Published by MDPI.  

Jiayi Guo, Junyan Yi, Zhongshi Pei, and 

Decheng Feng (2023). Application of Plant 

Fibers in Subgrade Engineering: Current 

Situation and Challenges. Intelligent 

Transportation Infrastructure, Vol. 2, 2023. 

Liad025, https: 

//doi.org/10.1093/iti/liad025 

 

 

http://www.proquest.com/
https://doi.org/10.1016/j.conbuildmat.2020.120115
https://doi.org/10.1016/j.conbuildmat.2020.120115
https://doi.org/10.3390/buildings13051124
https://doi.org/10.3390/buildings13051124

