
189

Copyright © 2024, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

Chapter  12

DOI: 10.4018/979-8-3693-5951-8.ch012

ABSTRACT

Civil and geotechnical engineering professionals face the challenge of settlement prediction to ensure 
the secure and long-lasting construction of a geocell-reinforced soil foundation (GRSF). In this study, 
a new adaptive method for forecasting geocell settlement has been developed. It is based on the adap-
tive artificial neural network (ANN) technique and elephant herding optimization (EHO). The goal is to 
reduce erosion on steep slopes, strengthen soft ground, and increase the carrying capacity of retaining 
structures, foundations, roadways, and railroads. The confinement effect, which occurs when the geocell 
disperses the loads across a larger area and enhances the soil’s ability to sustain loads, makes the re-
search novel. Numerical results from plate load tests on unreinforced and geocell-reinforced foundation 
beds have validated the proposed model.

INTRODUCTION

The stiffness and strength of the pavement layers determine how well highway pavements work. 
The accessibility of aggregate building materials affects the price and time required for construc-
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tion (Pokharel et al., 2010). As a result of the lengthy lead times from the borrow sites, natural 
resource scarcity usually results in project delays or expense increases. Geosynthetic reinforce-
ment may assist in minimizing different forms of distress and extend the service life of pavement 
projects, according to field applications (Tavakoli Mehrjardi et al., 2012; Abdullahi et al., 2023). 
The following approaches may be used to explain these geosynthetic benefits: In order to enhance 
stiffness and shear strength, unbound materials must have their lateral motion constrained, their 
confining stress increased, their load distributed more uniformly across the subgrade layer, their 
shear stress in the subgrade layer decreased, and their shear stress minimized (Alsultan and Awad, 
2021). In order to increase pavement quality while using fewer natural resources and new materials, 
it is necessary to consider these possibilities (Sheikh & Shah, 2021). Research on the efficiency of 
flexible pavements reinforced with geosynthetic materials is presented in this article (Alsultan et al., 
2022a). Numerous geosynthetic components, such as three-dimensional geocells, planar geogrids, 
and geotextiles, may reinforce pavement bases (Leshchinsky & Ling, 2013). The geocells contain 
dirt, which is a three-dimensional geosynthetic honeycomb structure. The foundation soil’s surface 
loads are dispersed across a wide region by the geocell-confined clay, which resembles quasi-matting 
(Hegde, 2017; Alsultan et al., 2022b).

Soil confinement and reinforcement are the primary functions of Geocell, a subcategory of geo-
synthetics (Zarembski et al., 2017; Biswas & Krishna, 2017). It was created by the United States 
Army Corps of Engineers (USACE) in the 1970s primarily to consolidate slack ground quickly. Like 
other geosynthetic products, geocells are usually made from synthetic polymers like high-density 
polyethylene (HDPE) (Thakur et al., 2012). Special geocell products comprised a nanocomposite 
mixture of polyester/polyamide nanofibers distributed in a polyethylene matrix (Saride et al., 2015). 
In this sentence, the technique is called NPA geocell or new polymers alloy geocell. The majority of 
geocell products, as shown in Fig. 1, feature foldable three-dimensional geometry that, when stretched, 
typically takes the form of a structure. When roads are being built, the geocell is often set on top of 
a geotextile, a barrier between the infill material and the material underneath the geocell. In order 
to create a reinforced composite layer, unbound base/subbase materials are poured into the geocell’s 
pockets and crushed (Arias et al., 2020).

Therefore, foundation floors must safely endure the strains of traffic loads. The performance 
and bearing capacity of the road surface greatly rely on the characteristics of the ground on which 

Figure 1. Typical geometry of geocell
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