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design and analysis of 
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INTRODUCTION  

A soil mass is stable 

when the surface 

slope of the soil mass 

is flatter than the safe  

Slope. At some 

location where the 

space is limited, it is 

impossible to provide 

flat surface  

Slope and the soil is to 

be retained at a slope 

steeper than the 

surface one. In such 

cases, a  

Retaining structure is 

required to provide 

lateral  support to the 

soil mass. Retaining 

walls are relatively 

rigid walls used for 

supporting the soil 

mass laterally so that 

the soil can be 

retained at different 

levels on the two 

sides. Generally, the 

soil masses are 

vertical or nearly 

vertical behind the 

retaining structure. 

Thus, a retaining wall  
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University Medical 

Centre. With the 

method of surveying, 

the topography of the 

terrain to be analyzed 

will be determined. 

Furthermore, this will 

give an extensive 

description of the 

proposed height for 

the design of the 

retaining structure. 

Also, a geotechnical 

investigation will be 

conducted on the soil 

so as to determine the 

lateral forces that will 

be acting on the 

foundation and how 

the structure will react 

to these forces been 

exerted on it. From the 

survey data gotten and 

the geotechnical 

analysis, a suitable 

height for retaining 

structure will be used 

in the designing and 

analysis of the 

retaining wall. 

 

maintains the soil at different elevations on its either side. In the absence 

of a retaining walls, the soil on the higher side would have a tendency to 

side and may not remain stable. [Anusha 2012] 

Structures which are used to back a soil mass are called retaining structure. 

Retaining walls, sheet pile walls, sheeting in excavations, basement walls, 

etc, example of retaining structure. A retaining wall helps in maintaining 

the ground surface at different elevation on either side of it. Without such 

a structure, the soil at higher elevation would tend to move down till it 

acquires its natural, stable configuration. Consequently, the soil that is 

retained at a slope steeper than it can sustain by virtue of its shearing 

strength, exerts a force on the retaining by the walls is referred to as 

backfill. The gravity retaining wall is the simplest type of retaining wall 

along with other common types of retaining walls such as the cantilever, 

and the counterfort  walls. [Anusha 2012] 

The design of structure like a retaining wall require the knowledge of the 

earth pressure acting on the back of the wall because of the soil backfill in 

contact with it.  

The magnitude of earth pressure itself, on the other hand, is a function of 

the magnitude and nature of the absolute and relative movement of the soil 

and the structure. Problems such as these, where structure is in contact 

with the soil mass and the behavior of each one is influenced the of the 

absolute and relative movement of the soil and the structure is in contact 

with the soil  mass and the behavior of each one is influenced by that if the 

other ,are classed as siol-structure interaction problems. Often, the 
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pressure are statistically indeterminate and hence pose problems in 

evaluation. In some cases, the desired accuracy in determination cannot be 

achieved. But knowledge of the relationship between the earth pressure on 

the retaining wall and strains within a backfill is a prerequisite for the 

solution of earth pressure problems. [Balakoteshwari, 2013] 

This study is centred on the design and analysis of a retaining structure, 

which requires determination of the magnitude of the magnitude and line 

of action of the lateral earth pressure. The magnitude of the lateral earth 

pressure depends upon a number of factors, such as the mode of the 

movement of the wall, the flexibility of the wall, the properties of the soil, 

and the drainage condition. It is a soil –structure interaction problem, as 

the earth pressure depends on the flexibility of the walls. 

 

Literature review 

Soil strata analysis 

For any type of retaining wall design it is necessary to evaluate the 

engineering properties of soil mainly the strength parameters as all 

retaining walls serve to hold back a vertical or near vertical face of soil that 

would, without adequate retention, cave, slump or slide to a more natural 

slope. Therefore the following parameter need to be assessed  

Type of soil  

Properties of soil  

Safe bearing capacity  

Dry density  

Optimum moisture content  

Shear strength parameter  

-Cohesion   

-Angle of internal friction  

Unconfined Compressive strength of soil  

Lateral Earth pressures 

 

Type of Soil  

Soil is composed of particles of broken rock [parent materials] which have 

been altered by physical, chemical and biological processes that include 

weathering [disintegration] with associated erosion [movement].soil 
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existing at our site is moorum. moorum means powdered rock. It consist of 

small pieces of disintegrated rock or shale, with or without boulders. These 

are products of decomposition and weathering of the pavement rock. 

Visually these are similar to gravel except presence of higher content of 

fines. Site is completely a rocky area with this type of granular soil. 

Generally moorum soil posses maximum dry density and therefore good 

strength (R.SABITHA RAJ) 

 

Properties of Soil   

Safe bearing capacity  

In geotechnical engineering, bearing capacity is the capacity of soil to 

support the loads applied to the ground. The bearing capacity of soil is the 

maximum average contact pressure between the foundation and the soil 

which should not produce shear failure in the soil. Ulti- mate bearing 

capacity is the theoretical maximum pressure which can be supported 

without failure, allowable bearing capacity is the ultimate bearing capacity 

multiplied by a factor of safety. Sometimes. On soft soil sites, large 

settlement may occur under loaded foundations without actual shear 

failure occurring in such cases, the allowable bearing capacity is based on 

the maximum allowable settlement. Terzaghi, bearing capacity theory is 

used in this project to calculate safe bearing capacity of soil which can be 

further used to evaluate stability analysis of retaining wall. 

 

Dry Density    

This is one of the important strength parameters need to be calculated. It 

can be determined from standard Compaction Test. The safe and economic 

design of retaining wall depends on the dry density of surrounding soil. 

Bearing capacity of soil in turn depends on dry density of the soil. If the soil 

is not having sufficient dry density the structure built on it couldn, t carry 

loads. To make it strengthened soil stabilized which will be expensive. 

Hence dry density of oil is the important parameter for any structure. Dry 

density of soil can be achieved by compaction. Compaction is the process 

of increasing the density of the soil by packing the solid particles closer 

together by reducing the volume of the air. The degree of compaction is 
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measured in terms of dry density, yd. the dry density after compaction 

depends on  

  

Type of soil  

Water content of the soil  

Amount of effort supplied by the comp active equipment  

 

Optimum Moisture Content  

The optimum moisture content for a specific compactive effort is the 

moisture content at which the maximum density of  soil is obtained. The 

optimum moisture content is an important control parameter of the soil 

base construction. This is also an outcome of standard Compaction test. 

Dry density and Optimum moisture content result are required to conduct  

further  tests like direct shear and unconfined compression test. The 

optimum moisture content is an important control parameter of the soil 

base construction. Compaction is a process that brings about an increase 

in soil density or unit weight, accompanied by a decrease in air volume. 

There is usually no change in water content. The degree of compaction is 

measured by dry unit weight and depends on the water content and comp 

active effort (weight of hammer, number of impacts, weight of roller, and 

number of passes). For a given comp active effort, the maximum dry unit 

weight occurs at an optimum water content.  

 

Shear Strength Parameter   

The shear strength of a soil is a function of; 

The particle shape-(Angular vs. rounded) 

The gradation of the soil (poor  vs. well graded 

The soil density (loose vs. dense) 

The amount and types of fines 

The pore pressure u and how the rate of loading affects it  

 

COHESION 

This is shear strength parameter which is determined from direct shear 

test. Shear strength is a term used in soil mechanics to describe the 

magnitude of the shear stress that a soil can sustain. The shear resistance 
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of soil is a result of friction and interlocking of particles, and possibly 

cemenation or bonding at particle contacts. Soil derives its shear strength 

in two forms- Cohesion and angle of internal friction. Cohesion is the 

interlocking strength between the soil parties. It is stress independent 

component  

 

Angle of Internal Friction 

Internal friction angle (a) is the measure of the shear strength of soils due 

to friction. It is stress dependent component. This is due to frictional 

resistance due to particles. The mechanical strength of soil is an important 

concept in considering (and predicting ) soil behavior. We use strength to 

represent the reaction of a soil to an applied force. High strength soils resist 

deformation (compaction especially), break- up (shearing and 

shattering),and slippage. However, high- strength soils also resist root 

penetration and exploration  

 

Strength is imparted to a soil by virtue of:  

Cohesive forces between particles; and  

Frictional resistance met by particles that are forced to slide over another,  

Or move from interlocked positions  

 

Compressive Strength of Soil 

The unconfined compressive strength (qu) is defined as the compressive 

stress at which an unconfined cylindrical specimen of soil will fail in a 

simple compression test. In addition, in this test method, the unconfined 

cylindrical specimen of soil will fail in a simple compression test. In 

addition, in this test method, the unconfined compressive strength is taken 

as the maximum load attained per unit area, or the load per unit area 15% 

axial, whichever occurs first during the performance of a test. 

 

Lateral Earth Pressure  

Retainig walls shall be designed to withstand lateral earth and water 

pressure, the effects of surcharge loads; the self- weight of the wall lateral 

earth pressure that soil exert against a structure in a sideways, mainly 

horizontal direction. The common application of lateral earth pressure 
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theory are for the design of ground engineering structure such as retaining 

walls, basement, tunnels, and to determine the friction on the sides of deep 

foundation. These are of three types: 

At rest Earth pressure  

Active Earth pressure  

Passive Earth pressure  

The above specified earth pressure are used according to the situation i.e 

according to the movement of the wall and the soil pressure acting on it. 

 

Effect of Wall Movement on Earth Pressure   

When the walls is rigid and unyielding, the soil mass is in a state of rest and 

there are no deformations and displacements. The earth pressure 

corresponding to this state is called the earth pressure at rest. If the wall 

rotates about its toe, thus moving away from the backfill, the soil mass 

expand, resulting in a decrease of the earth pressure. This is a consequence 

of the mobilization of shearing resistance in a direction opposing the 

movement of the earth mass. When the wall moves away from the backfill 

locates next to the retaining wall tends to break away from the rest of the 

soil mass and tends to move downwards and outwards relative to the wall. 

Since the shearing resistance is mobilized in directions away from the wall, 

there is a resultant decrease in earth pressure which continues, until, at a 

certain amount of displacement, failure will occur in the backfill and slip 

surfaces will be developed at this stage, the entire shearing resistance has 

been mobilized. The forces acting on the wall at this stage does not 

decrease anymore beyond this point even with further wall movement. 

This force is called the active earth pressure (R.SABITHA RAJ 2012-2013)  

On the other hand, if the wall is pushed towards the backfill, the soil is 

compressed and the soil offers resistance to this movement by virtue of its 

shearing resistance. Since the shearing resistance builds up in directions 

towards  the wall, the earth pressure gradually in crease. If this force 

reaches a value which the backfill cannot withstand, failure again ensues 

and slip surfaces develop. The pressure reaches a maximum value when 

the entire shearing resistance has been mobilized and does not increase 

any more with further wall movement. This pressure is called the passive 

earth pressure.  
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 The active earth pressure and passive earth pressure develop 

corresponding to two limiting states of equilibrium. The soil mass is said 

to be a state of plastic equilibrium at these two stage. A small increase in 

stress at this stage will cause a continuous increase in the corresponding 

strain- a condition known as plastic flow.  

 

Retaining Wall 

A retaining wall is a structure that retain holds back any materials usually 

earth and prevents it from sliding or eroding away. It is designed so that to 

resist the materials pressure of the material that it is holding back.  

By definition and treatment, retaining wall here shall prelude walls for 

retention of liquids as in swimming pools or tanks. Retaining walls can be 

grouped into the following: 

Free- standing or tied back retaining walls  

Retaining walls for basement construction  

Retaining walls for bridge abutment  

The behavior retaining wall is a problem in soil structure interaction. The 

lateral loads depend on the nature of the soil in contact with the structure 

and the deformation that occurs. The back-fill is an essential part of 

retaining wall structure, and the properties and characteristics of the back-
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fill are just as important as the properties of concrete in the 

structure.(VICTOR O. OYENUGA) 

 

Wall Selection Considerations 

Ground type, 

Ground water, 

Construction considerations, 

Speed of construction,  

Right of way, 

Aesthetics, 

Environmental concerns, 

Durability and maintenance, 

Tradition, and 

Local contracting practices. 

 

Types of Retaining Walls 

There are four common types of retaining walls. They are 

Ground type, 

Ground water, 

Construction considerations,  

Speed of construction, 

Right of way, 

Aesthetics, 

Environmental concerns, 

Tradition and  

Local contracting practices. 

 

Types of Retaining Walls 

There are four common types of retaining walls. They are  

Gravity retaining wall 

Cantilever Retaining wall 

Counter- fort Retaining wall 

Piling Retaining wall 

Anchored Retaining wall 
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Gravity Retaining Wall 

It is that type of retaining wall that relies on their huge weight to retain the 

material behind it and achieve stability against failures. Gravity Retaining 

wall can be constructed from concrete, stone or even brick masonry. 

Gravity retaining walls are much thicker in section. Geometry of these walls 

also help them to maintain the stability. Mass concrete walls are suitable 

for retained heights of up to 3 m. the cross section shape of the wall is 

affected by stability, the use of space in front of the wall, the required wall 

appearance and the method of construction  

  

Cantilever Retaining Wall 

A cantilever retaining wall is one that consists of a wall which is connected 

to foundation. A cantilever wall holds back a significant amount of soil, so 

it must be well engineered. They are the most common type used as 

retaining walls. Cantilever wall rest on a slab foundation. This slab 

foundation is also loaded by back-fill and thus the weight of the back-fill 

and surcharge also stabilizes the wall against overturning and sliding. 
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Counter- Fort Retaining Wall 

Counter fort walls are cantilever 

walls strengthened with counter 

forts monolithic with the back of 

the wall slab and base slab. The 

counter- forts act as tension 

stiffeners and connect the wall 

slab and the base to reduce the 

bending and shearing stresse. To 

reduce the bending moments in 

vertical walls of great height, 

counter forts are used, spaced at 

distances from each other equal to or slightly lager than one- half of the 

height counter forts are used for high walls with heights greater than 8 to 

12 m. 

Piling Retaining 

Wall 

Sheet pile 

retaining walls 

are usually used 

in soft soils and 

tight spaces. 

Sheet pile walls 

are made out of 

steel, vinyl or 

wood planks 

which are driven 

into the ground. 

For a quick 

estimate the 

material is usually driven 1/3 above ground, 2/3 below ground. Taller 

sheet pile walls will need a tie-back anchor placed in the soil a distance 

behind the face of the wall that is tied to the wall, usually by a cable or a 

rod. Anchors are then placed behind the potential failure plane in the soil. 
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Anchored Retaining 

Wall  

An anchored retaining 

wall can be 

constructed in any of 

the aforementioned 

styles but also 

includes addition 

strength using cables 

or other stays 

anchored in the rock 

or soil behind it. Usually driven into the material with boring, anchored are 

then expanded at the end of the cable, by mechanical means. This method 

is very useful where high loads are expected, or where the wall itself has to 

be slender  

 

 

Design Steps 

➢ Select the suitable 

type of walls. 

➢ Determine the 

dimensions of the wall. 

➢ Estimate Earth 

pressures.  

➢ Estimate uplift force. 

➢ Estimate gravity 

force.  

➢ Determine external 

forces.  

➢ Check actor of safety 

against sliding . 

➢ Check factor of safety against overturning. 

➢ Check soil over stresses. 

➢ Check deep seated failure(slope failure). 
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Design Consideration of Retaining Wall 

In choice and designing of retaining wall, according to victor o.  oyenuga. 

The following must be considered. 

Materials for construction: the materials, technology available and labour 

must be considered in construction of the retaining wall. Where technology 

may be adopted in case of basement walls, the materials and technology 

for water proofing is of utmost importance.  

Design technique: this is the manipulation of design principle to achieve a 

more economical design. For example the use of curved or folded plane 

shape to save cost or extend the foundation to a deeper depth to reduce 

sliding and overturning  

Construction technique: when very soft soil is encountered underneath the 

retaining wall, pilling may be required to support the walls at intervals. The 

walls will be built off the coping beam serving as the pie cap. In addition, 

erosion on the face of the wall should be prevented through proper 

protection. Joints, where applicable, should be properly designed and 

constructed so that they do not become the source of weakness to the 

structure. 

Drainage: weep holes must be provide in the walls to prevent presence of 

hydraulic pressuers which can lead to increase in loads unduly. Drains 

should be provided in front of the walls to collect water dripping from the 

weep holes.  

Service: in cases of the walls in basement to house etc. provision must be 

made for service to penetrate the walls without loss of strength or 

functionality specially in water proofing. 

 

Retaining Wall Elements     

Explanation of these elements are as follows: 

Back slope: Average ground inclination measured from the top of the wall 

to the crest of the slope of retained soil. 

Blanket Drain/Chimney Drain: A vertical drain directly against the back of 

a wall, or an inclined drain on the surface of a cut slope where seepage is 

occurring to reduce water flow into the wall backfill zone. A blanket drain 



 

INTERNATIONAL JOURNAL OF ENGINEERING & RESEARCH TECH. 

(VOL. 10 NO.2) JUNE, 2019 EDITIONS 

 
 
 

85 

provides full coverage and a chimney drain provides intermittent 

coverage. 

Broken Back slope: Back slope that reduce to a flatter/horizontal grade. 

Drainage system: An engineered system consisting of a permeable medium 

hydraulically connected to subsurface pipes or weep holes through the 

wall which collects and discharges water; intended to reduce hydrostatic 

pressure and prevent erosion.  

Embedment: Depth from finished grade level in front of the wall to the base 

of the wall footing; the minimum embedment zone is typically a foundation 

of frost considerations.  

Eternal stability: stability of the wall relating to overturning, capacity 

failure modes. 

Global stability: stability against deep-seated failure that encompasses the 

entire wall. 

Internal stability: stability against failure of materials comprising the wall 

(e.g, reinforced concrete in the case of cip cantilever walls, soil reinforcing 

in the case of MSE walls)  

Reinforced soil zone: the composite soil and reinforcement zone forming 

the MSE wall that is designed to perform as a unit. 

Retained (Non-yielding) walls: walls that are prevented from moving 

sufficiently for active pressures  to develop behind the wall.  

Retained soil: fill (typically compacted mineral soil)) immediately behind 

gravity or cip walls, or the soil behind the reinforced soil zone in MSE walls.  

Toe slope: Average ground inclination measured from the exposed bottom 

of the wall to the toe of the slope in front of the wall. 

 

Classification of Retaining Walls   

The City typically differentiates between retaining walls less than 1.5 m 

high (low walls), walls from 1.5 m cup to 3 m high (moderately high walls), 

walls 3 m or more but less than 9 m high (high walls), and walls9 m or 

greater in height. This leads to the following classification of walls: 

Class 0 walls: low walls that are not supporting structure. 

Class I walls: moderately High walls that would not endanger adjacent 

facilities and structure if they experience moderate displacement ( typical 

150 mm) during their design life. 
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Class II walls: High wall that would not endanger adjacent facilities and 

structure if they experienced moderate displacement (typically 150 mm) 

during their design life  

Class lll walls: walls that could endanger adjacent facilities and structure if 

they displace even a small amount (typically 25 to 50 mm) during their 

design life.  

Class iv walls: walls greater than 9 m high and walls for which specialized 

design is required  

 

Conduct Detailed Design 

The following steps are suggested: 

Confirm input parameters (wall location and height, soil parameters, 

groundwater conditions, traffic surcharge, etc.). 

Identify likely wall types and establish design approach.  

Determine the external loading conditions including the potential for scour 

or flooding. 

Determine lateral earth pressures, these will vary with the type of wall 

used, for example yielding or non-yielding. 

Determine seismic lateral earth pressure; these will vary for the type of 

wall used. 

Evaluate global stability. 

Evaluate internal stability and external stability (bearing capacity, sliding, 

and overturning).  

Estimate deformation ( settlement and potential for lateral deformation). 

 

Advantages  

The construction of retaining walls prevent s slope failure . 

Reduce the erosion potential of runoff originating on the slope . 
Can improve the condition of the slope above the retaining wall and 
promote plant establishment. 
By using natural materials retaining alls can be aesthetically pleasing by 
blending into the natural landscape. 
 

Disadvantage  

Can be complicated to design and install , and may fall  if not properly 

designed and installed. 



 

INTERNATIONAL JOURNAL OF ENGINEERING & RESEARCH TECH. 

(VOL. 10 NO.2) JUNE, 2019 EDITIONS 

 
 
 

87 

Methodology 

Grain Size Analysis (Size Analysis) 

Aim:   This test was performed to determined the percentage of different 

grain sizes contained within a soil. The mechanical or sieve analysis is 

performed to determine the distribution of the larger, lager-sized particles, 

and the hydrometer method is use to determine the distribution of the 

finer particles. The distribution of different grain size affects the 

engineering properties of soil. Grain size analysis provides the grain size 

distribution, and it is required in classifying the soil.  

 

Apparatus: 

Balance, set of sieves, Cleaning brush, sieve shaker, Mixer (blender), 152H 

Hydrometer, sedimentation cylinder, thermometer, Beaker, Timing device.  

 

Experimental Procedure  

Sieve Analysis: 

1. Write down the weight of each sieve as well as the bottom pan to be 

used in the analysis. 

2. Record the weight of the given dry soil sample. 

3. Make sure that all the sieves are clean, and assembly them in the 

ascending order of sieve numbers (#4sieve at top and #200sieve at 

bottom). Place the pan below #200 sieve. Carefully pour the soil 

sample into the top sieve and place the cap over it. 

4. Place the sieve stack in the mechanical shaker and shake for 10 

minutes. 

5. Remove the stack from the shaker and carefully weight and record 

the weight of each sieve with its retained soil. In addition, remember 

to weight and record the weight of the bottom pan with its retained 

fine soil.  

 

Direct Shear Test   

Purpose: 

This test is performed to determine the consolidate- drained shear 

strength of the given soil. The shear strength is one of the most important 

engineering properties of a soil, because it is required whenever a 
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structure is dependent on the soil’s shearing resistance. The shear strength 

is needed for engineering situation such as determine the stability of slops 

or cuts, finding the bearing capacity for foundations, and calculating the 

pressure exerted by a soil on a retaining wall. 

 

Significance:  

The direct shear test is one of the oldest strength tests for soils. In this 

laboratory, a direct shear device will be used to determine the shear 

strength of a soil (i.e. angle of internal friction (@)). From the plot of the 

shear stress versus the horizontal displacement, the maximum shear stress 

is obtained for a specific vertical confining stress. After the experiment is 

run several times for various vertical- confining stresses, a plot of the 

maximum shear stress is obtained for a specific vertical confining stress. 

After the experiment is run several times for various vertical-confining 

stresses, a plot of the maximum shear stresses versus the vertical (normal) 

confining stresses for each of the tests produced. From the plot, a straight-

line approximation of the Mohr-Coulomb failure envelop curve can be 

drawn and Q is determined. 

 

Procedure:   

1. A soil specimen of sizes 60x60x25 mm is taken. 

2. The base plate is attached to the lower half of the box. A porous stone 

is placed in the box. 

3. The upper grid, porous stone and the pressure pad are placed on the 

specimen. 

4. The box is placed inside the large container and monted on the l ding 

frame. 

5. The upper half of the box is brought in contact with the proving ring. 

6. The loading yoke is mounted on the steel ball placed on the pressure 

pad. 

7. The dial gauge is fitted to the container to give the shear 

displacement . 

8. The other dial gauge is mounted on the loading yoke to record the 

vertical movement. 
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9. The locking pins are removed and the upper half of the box is slightly 

raised  with the help of spacing screws. 

10. The space between two halves is adjusted, depending upon the 

maximum particle size. 

11. The normal load is applied to give a normal stress of  

12. Shear load is then applied at a constant rate of strain. For undrained 

tests, the rate is generally between 1.0 mm  to 2.0 mm per minute. 

13. The samples shears about the horizontal plane between the two 

halves. 

14. The readings of the proving ring and the dial gauge are taken every 

30 seconds. 

15. The test is continued till the specimen fails. The failure is indicated 

when the proving ring dial gauge begins to recede after having 

reached the maximum. 

16. At the end of the test, the specimen is removed from the box and its 

water content is found. 

17. The test is repeated under the normal stress of 50,100,200 and 

400Kn/m2. The range of the normal stress should cover the range 

of the loading in the field problem for which the shear parameters 

are required. 

18. Readings are noted down carefully. Set the dial gauges zero, before 

starting the experiment. 

 

Mechanism:  

1. The direct shear test uses a box split into top and bottom halves. 
2. The bottom half is fixed while the top half can slide.  
3. A constant normal force P is applied to the top of the box while a 

shearing force T is gradually applied to one side.  
4. As the shear force increase, the lateral displacement is measured.  
5. The normal force divided by the cross sectional area of the box is the 

normal stress and the shear force T divided by the area is the shear 
stress.  

 

Moisture Content Determination   

Aim: To Determine the water (Moisture) Content of soil Using Different 

Method  
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Objective: this test is done to determine the water content in soil by oven 

drying method.  

 

Introduction/ Theory  

The water content (w) is also called natural water content or natural 

moisture content is the ratio of the weight of the solids in a given mass of 

soil. This ratio is usually expressed as percentage. 

In almost all soil tests natural moisture content of the soil to be determined. 

The knowledge of the natural moisture content is essential in all studies of 

soil mechanics. To sight a few, natural moisture content is used in 

determining the bearing capacity and settlement. The natural moisture 

content will give an idea of the state of soil in the field. 

Soil mass is generally a three phase system. It consists of solid particle, 

liquid and gas. For all practical purpose, the liquid may be considered to be 

water (although in some cases, the water may contain some dissolved 

salts) and the gas as air. The phase system may be expressed in SI unit 

either in terms of mass-volume or weight-volume relationships. The inter 

relationships of the different phases are important since they help to define 

the condition or the physical make-up of the soil. 

The water of the soil sample can be determine by the following method.  

Oven drying method. 

Pycnometer method. 

Sand bath method. 
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Alcohol method. 

Calcium carbide method. 

Radiation method  

Torsion balance method. 

After complete drying the soil sample become,  

Oven dry method 

Apparatus Required:-  

i. Non- corrodible air- container. 

ii. Electrical oven, maintain the temperature between 105 C to 115 C. 

iii. Desiccators  

iv. Balance of sufficient  

 

Experimental procedure: 

i. Clean the containers with lid dry it and weight it (W1). ‘’ make sure 

you do this after you have tarred the balance’’ 

ii. Take a specimen of the sample in the container and weight with lid 

(W20).  

iii. Keep the container in the oven with lid removed. Dry the specimen 

to constant weight maintaining the temperature between 1050C to 

1100C for a period varying with the type of soil but usually to 24 

hours. 

iv. Record the final constant weight (W3) of the container with dried 

soil sample. Peat and other organic soils are to be dried at lower 

temperature (say) possibly for a longer period. 
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Precautions 

➢ Ensure quick measurement taking after removing the specimen 

from oven. 

➢ Avoid parallax error. 

➢ Ensure proper regulation of the oven before putting specimen. 

 

Conclusion:- Natural moisture content is used in determining: 

➢ Bearing capacity of soil 

➢ Settlement 

➢ State of soil in the field 

➢ It is therefore important to carry out this in all engineering work. 

 

Data acquisition. 

This consist the major operations I this project as it is the basis upon which 

other projects were carried out. It involves the acquisition of geometric 

data, which is acquired using digital method with use LEICCA (Leica 

TCR503) total. 

 

Reconnaissance. 

In any project involving surveying, the order of accuracy notwithstanding, 

the foremost operation performed is the preliminary examination of the 

study area. This facilitates effective planning, management and execution 

of the envisaged objectives. It affords the basis of applying in principle of 

working in surveying i.e. Working from whole to part are two main phases 

here; 

Office planning. 

Field Reconnaissance. 

 

Office Planning 

This involved the gathering and studying of relevant data (geometric) 

relative to the project area. 

Coordinates of control points (Source survey Laboratory, LMU Omu-Aran) 

Station ID Northing’s(m) Easting (m)  height (m) 

PL1 898055.891 729997.277 6.39 

PL2 898102.730 729998.868 6.35 
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PL3 898055.454 730008.233 0.11 

 

Field Reconnaissance 

This involve the actual site visitation to examine the Location familiarizing 

myself with the physical terrain of the site and the in effect and determine 

how best to arrange the operations to facilitate and successful economical 

execution of the project in the process, appropriate connection points were 

located, indivisibility of stations ensured. 

 

 Equipment Used/ System Selection  

The use appropriate equipment as laid down by specification is for 

effective and spontaneous executive of the project. For the acquisition and 

data variou9s equipment’s, employment can be categorized under two 

different forms which are;  

Hardware. 

Software. 

 

Hardware  

There are equipment’s involved in the execution of this project which are 

handy, physical, touchable in nature. There are three groups or categories 

in this regards and they are;  

•  Date acquisition hardware  

1. Total station (LEICCA TCR 503) with it7s accessories. 

2. Steel tape. 

• Date management/ processing hardware  

1. A complete computer system.  

2. The printer. 

3. Recordable CDS. 

• SOFTWARE  

THEY are listed below;  

• Leica geo-office for downloading 

• AutoCAD for plotting and drafting. 

• Surfer 12.  
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Test for Total Station   

The total station used was stated for both horizontal and vertical 

collimation error. Test for horizontal and vertical index error was carried 

out as follows. 

• The instrument was set up firmly on the ground. 

• The instrument was put on level with electronic bubble. 

• A point approximately 100m away from the instrument and 

within 5’ of the horizontal plane was aimed.  

• Menu key was pressed and the page was changed to ‘adjust’. 

• Adjust was selected and a dialogue box showing the 

information below appeared  

F1=Hz Collimation  

F2=V index  

F3=view Adj. Data  

F4=All 

• F1= was pressed to select the collimation. 

• Then all (f4) was pressed to trigger measurement to 

the target. 

• Telescope position was changed and rotated through 

180 and target was varied again for measurement  

• The old and new value were displayed as show below. 

• Than all (f4) was pressed to trigger measurement to 

the target. 

• Telescope position was changed and rotated as shown 

below. 

 

table showing result compared  

Observation  Horizontal collimation  Vertical collimation 

Old Reading  000 000 00” 000 000 13” 

New Reading 000 000 00” 000 001 09” 

The above table shows that the collimation error were within allowable 

limit, the new collimation error were used because they were smaller than 

the old readings. The above result has shown that the total station was 

reliable. 
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Data Downloading and Processing     

The acquired geometric data stored in the memory of the instrument 

download into a personal computer system. The capture data were 

processed into information via data storage, editing updating, analyzing 

and retrieval. The coordinates downloaded in the computer system were 

editing using Microsoft excel.  

 

Plotting With Suffer Program  

Surfer is computer programming software that aids designs, drafting, 

making of digital maps of the geographical structure to the real world. 

The following steps were taken:  

• Open Microsoft excel spread sheet. 

• Create three columns for coordinator. X, y and z I. e the eastings, 

northings height. 

• Save the data with extension. DAT’ creating contour. 

• Click on the surfer icon on the desktop. 

• Click on contour tools.  

• The open grid dialog box is displayed. 

• The grid file you just created (laju.grid) is automatically emerged 

in the file name editbox. 

• Click open and the contour map properties dialog box is displayed 

as shown below. To accept the default parameters click ok a 

contour map s created from laju.grid  

 

Creating a Wireframe or a Surface Map    

• Choose the new command from file menu, or click the new tools. 

• The new dialog box is displayed. 

• Then you select plot document and click ok.  

• A new plot of window is displayed.  

• Click the map and choose surface or wire frame command. 

• Click ok. 

• The surface properties dialog box is displayed. 

• Click ok to accept the default. 

• A surface map based on  language on laju.grid is drawn. 
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Results and Discussions  

Geotechnical Analysis  

Soil sample were gotten from the site at an interval of 15meters and the 

following geotechnical approaches were conducted in analyzing the soil 

sample. 

 

Visual characteristics 

The following are the physical properties observed from the visual 
classification of the soil.  

• Colour: Dark brown  
• Odour: Earthy smell  
• Texture: coarse grained  

Grain Size Analysis by sieves  

Table 4.1. Show the grain size distribution of the soil sample collected from 

the first location on site  
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Table 4.2 Shows the grain size distribution of the soil sample collected from 

the second location on site.  
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From the preliminary studies conducted on the soil sample had a moisture 

content of 3.545, the specific gravity was 2.5 the Atterberg  limits 

consisting of liquid of limit and plastic limit were 69.5% and 

40.9%whichindicate that the soil was medium plasticity index was 28. 6% 

which indicated that the soil was medium plastic; also from table 4.1 it was 

observed that 62. 14% passing sieve size 200, figure 4.1 particle size 

distribution curve showing the soil is sand (coarse). Figure 4.3 showing 

maximum shear stress (@=29o ) used in calculating the pressure of the 

soil exerted on the retaining wall. The basic geotechnical test on the soil 

sample used for this study showed that the soil is a sand soil with low value 

of Liquid limit, percentage of fines. The soil in its original state is useful for 

any form of construction i.e construction i.e construction of a retaining 

wall. 

 

Conclusion and Recommendation   

Conclusion 

The study was conducted to determine the relevance of height in the design 

and analysis of a retaining wall. A series of laboratory tests which included 

basic geotechnical tests on the sample soil, sieve analysis to determine the 

particle size distribution, moisture content, specific gravity and direct 

shear test to obtain the maximum shear stress of the soil be used for the 

retaining wall design. Also the determination of the height of the retaining 

wall to be designed through quantity survey. Based on the various analysis 

the following conclusions are drawn, 

• The suitability of determining the height of the retaining 

wall through quantity survey.  

• The soil in its original/natural state is useful for the 

construction of the retaining wall because of its basic 

properties, therefore, is does not need to be stabilized. 

• The reaction of the soil on the retaining wall is normal. 
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• A gravity retaining wall was analyzed and design for the 

designated part of 10m by 10m terrain considered.  

 

Recommendation  

From the result of this study, it is recommended that a retaining wall is 

constructed for the considered part of the landmark university medical 

centre so as to prevent the blockade of drainages and washing way of the 

soil unto the pavement due to the lateral movement of the soil and erosion. 

Finally, wherever there is a choice, clean, granular backfill material should 

be preferred because the computed active earth pressure are more reliable 

in such cases and there is less likelihood of hydrostatic pressure build-up 

under adequate provision of drainage. Some forms of filter material should 

be used just behind a retaining wall to preclude pore water pressure 

development within the backfill. The water collecting in the filter is led 

away weep holes which are provided within the section of the retaining 

wall  
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