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Abstract: This paper is monitor the deposition of radial flow applying deterministic modelling techniques, the system 

observed porosity and permeability to express lots of influences determined by geological setting from the soil. This 

expression were found imperative on the system in other to ensure that two dimensional phase of radial flowstudy are carried 

out. Permeability and porosity influences were observed to pressure it deposition in various soil formation in lateritic and silty 

formation. The influences are from the structural disintegration from porous rocks, the rates of permeation were observed to be 

paramount parameters deposited in two dimensional flow phase of the system. Investigation carried out express these stated 

parameters as one of the formation influences that may have pressured the variation of radial flow in lateritic and silty 

formation. The developed modelling approach were found imperative, the expressed model were generated base on the 

developed system through these variables, experts in soil engineering will applied these concepts as one way to monitor two 

dimensional radial flow in unconfined bed including other engineering purpose. 
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1. Introduction 

Most of stabilization has to be undertaken in soft soils 

(silty, clayey peat or organic soils) in order to achieve 

desirable engineering properties. According to Sherwood 

George [1] fine-grained granular materials are the easiest to 

stabilize due to their large surface area in relation to their 

particle diameter. A clay soil compared to others has a large 

surface area due to flat and elongated particle shapes. On the 

other hand, silty materials can be sensitive to small change in 

moisture and, therefore, may prove difficult during 

stabilization [1, 2, 3 and 4]. Peat soils and organic soils are 

rich in water content of up to about 2000%, high porosity and 

high organic content. The consistency of peat soil can vary 

from muddy to fibrous, and in most cases, the deposit is 

shallow, but in worst cases, it can extend to several meters 

below the surface [5, 6, 7 and 8]. Organic soils have high 

exchange capacity; it can hinder the hydration process by 

retaining the calcium ions liberated during the hydration of 

calcium silicate and calcium aluminates in the cement to 

satisfy the exchange capacity. In such soils, successful 

stabilization has to depend on the proper selection of binder 

and amount of binder added [9, 10, and 11]. Particle size and 

shape reflect material composition, grain formation and 

release from the mineral matrix, transportation, and 

depositional environments. Mechanical and chemical 

processes determine grain shape once it is released from the 

matrix [11 and 12]. The transition region from chemical to 

mechanical shape-control occurs for a particle size between 

d~50-to-400 µm. Chemical action and abrasion increase with 

age and older sands tend to be rounder regardless of particle 

size. The larger the particle the higher the probability of 

imperfections and brittle fracturing (typically d>400µm). 

Conversely, smaller particles are stronger by lack of 

imperfections, then, failure by cleavage along crystal atomic 

planes becomes energetically advantageous and the resulting 

particles are more platy [10, 13 and 14]. Particle shape is 

characterized by three dimensionless ratios [9, 10 and 11]: 

sphericity S (cf. eccentricity or platiness), roundness R (cf. 

angularity) and smoothness (cf. roughness). Sphericity 
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indicates whether one, two, or three of the particle 

dimensions are of the same order of magnitude, and it is 

defined as the diameter of the largest inscribed sphere 

relative to the diameter of the smallest circumscribed sphere 

Roughness describes the surface texture relative to the radius 

of the particle. Spehericity, roundness and smoothness form 

an independent set. While spehericity and roundness increase 

by abrasion, they do not increase proportionally. 

Furthermore, chipping of a particle may increase the 

sphericity, but it decreases the roundness [8]. Sphericity and 

roundness can be effectively characterized by visual 

comparison with charts [6, 7]. Digital image analysis 

facilitates the evaluation of mathematical descriptors of 

particle shape including Fourier analysis, fractal analysis and 

other hybrid techniques [6, 7, 9, 13, and 14]. 

2. Theoretical Background 

However, the process of eliminating water from a vertical 

well imposes a particular geometry on the round-water flow 

pattern in the vicinity of the well called radial flow. These is 

a method ofpumping wellstrongly converging flow whose 

geometry may be described by a particular family of 

differential equations that utilize cylindrical coordinates (R, 

Z) instead of Cartesian coordinates. A large number of 

analytical solutions to these differential equations with 

different boundary conditions. These describe the distribution 

of head near a pumping well. To obtain water from ground-

water system, wells are installed and pumped. Water pumped 

from the Well lowers the water level in the well, thereby 

establishing a head gradient from the aquifer toward the well. 

As a result, water moves from the surrounding aquifer into 

the well. As pumping proceeds, adecline in head or 

drawdown propagates away from the well as water continues 

to move from areas of higher head to areas of lower head and 

ispumped out of the well. The deposition of radial flow were 

observed to be pressure byporosity, thereareseveral structured 

strata base on thegeological setting in thearea, the studyof 

porosity influences through radial flow influences can be 

monitored through hydraulic conductivity base on the 

permeation of the formation. But for yield rate from velocity 

will definitely pressure itin several dimension, experts in 

various conceptualize approach has monitored radial flows 

through permeation of the structural setting of their area of 

study. The depositions of soil porosity are basically 

depending on the rate of disintegration from porous rock 

structured, these are in a condition were it will influenced the 

radial flow in confined and unconfined beds. Thisinclude 

other mineral of natural origin, it has been observed that 

variations of porosity degree and permeability is the most 

region effect in deltaic formations. The effect of porosity 

permeability on radial flows are also observed to 

influencessoil bearing capacity, these are also reflected on 

these basic formation of soil at various depth and location, 

these study look at the engineering properties of soil 

including heterogeneous deposition of the formation 

characteristics, baseon these variances in deposition of the 

formation characteristics, it was imperative to monitored the 

radial flow in two dimensional phase. Furthermore several 

challenges from soil developed circumstances such as 

collapsible of soils, these are known to determine the ability 

of soils susceptible to express hydro consolidation, they are 

geologically young, unconsolidated, low-density, loose, more 

so dry soils, it is commonly present in arid to semi-arid 

regions. These soils generally occur within the top 10 to 15 

feet of wind deposited sands or silts (loess), alluvial fans, 

colluvial soils, stream banks or residual mudflow soils. 

Collapsible soils have granular particles that are supported by 

clay or silt and can be chemically cemented in place creating 

a porous structure. The bonds supporting this porous 

structure generally has enough shear strength to support 

loads, however once water is introduced, the porous structure 

collapses and the granular particles are re-arranged. 

Foundation systems on collapsible soils condition shall be 

constructed in a manner that will minimize damage to the 

structure caused by hydro-consolidation settlements. 

3. Governing Equation 
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The developed governing is expressed to monitor the 

prediction of porosity and permeability on two dimensional 

phases in the study locations. The system integrates 

parameters that pressured the degree of porosity and 

permeability at various depositions. The expressed governing 

equations are developed in such a way that it will be 

thoroughly monitor the system in two dimension, these will 

be achieved through the derivedsolution considering several 

conditions in itdeposited formation 

Nomenclature 
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Let ZX=φ from equation (2), we have 
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This implies that equations (5) and (6) can be written as: 
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Since the influences on permeability and porosity are 

basically from velocity on radial flow, the study will 

definitely be monitoredfrom other development that took 

place within the system under dynamic conditions. The 

consideration of vertical flow direction are base on the facts 

that radial flow express it under the influences of 

permeability through velocity on two dimensional phase of 

the formation, such derived solutionrelate theexpression in 

[12] to monitor movement of fluid under the influence of 

velocity in two dimensional condition of fluid flow in the 

strata, these condition were considered in the system that 

generated model with respect to vertical direction of flow. 

From (6) 
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Combining (17) and (18), we have 
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The developed model for radial flow under the influences 

of porosity and permeability in two dimensional phases has 

been expressed in twenty; the developed system will 

definitely predict radial flow under the influences of porosity 

and permeability in lateritic and silty formation. Thestudy 

expresses several conditionsthat radial flows are influenced 

by permeability and porosity at various dimensions. The two 

dimensional flow through permeability and porosity from 

pore size distribution characterize on its pore space, such 

portion of the soil’s volume were observed not to be 

occupied or isolated by solid material. The pore space has 

fluid pathways that are tortuous, variably constricted, and 

usually highly connected. The pore space is often considered 

in terms of individual pores--an artificial concept that enables 

quantifications of its essential characteristics. 

4. Conclusion 

Radial flow has been monitored in several conditions 

throughmodeling approach, the system express various 

formation variables that affect the rate of radial flow in the 

study area, it has been observedthatporosity and 

permeability developed serious influences in the system; 

the developed governing equation consider predominant 

formation characteristics in differentgeological setting. 

More so, the effects from engineering properties were also 

stressed to generate the derived model for the study. 

Furthermore, porosity degree are base on the type of grain 

size, thus, Porosity φ is the fraction of the total soil volume 

that is taken up bypore space. The relationship between 

porosity and permeability expressed the pressured from 

two dimensional flow, it has been observed that porosity 

are through a single-value quantification of the amount of 

space available to fluid within a specific body of soil; the 

deposition of radial flow through hydraulic gradient 

express the significant effect from porosity, it is often 

conceptually partitioned into two components, inmost 

condition it is commonly called textural and structural 

porosity. The study has applied this concept to monitor the 

pressure from porosity and permeability on the radial flow 

in the study area. 
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