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_____________________________________________________________________________________________ 

 

Abstract 

The variation of ultimate bearing capacity has been investigated, the study were carried out to investigate the 

variation in ultimate bearing capacity soil, analysis were carried through  soil analysis  in the study location, sample 

were collected from five different location in the study area and were subjected to through analysis that determine 

the ultimate bearing capacity of soil, the result explain the variation base on some fluctuation experienced  from the 

analysis, it explain the variation in ultimate  bearing capacity of the soil formation in the study area , the study 

confirms level bearing with respect to impose loads  should be design base on analysis of the soil parameter, before 

constructions in other to avoid even settlements   and shear failure that may occur, generating  inadequate bearing 

capacity in a structure, when the parameter of the bearing capacity is known. Therefore it is necessary that analysis 

of soil on ultimate bearing capacity should be analyzed so that any structure carrying an impose load will not 

experience shear failure and uneven settlement in the study area.   Copyright © WJCMEE, all rights reserved.  

_____________________________________________________________________________________________ 
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1. Introduction 

Due to dead load and utmost imposed load. A comparatively high factor of 2–3 (more often the latter) is particular to 

allow for doubts in soil situation and methodical method, and to ensure that settlement is not disproportionate. The 

allowable bearing capacity (qa) is defined as the maximum pressure which may be applied to the soil such that a 

satisfactory factor of safety against shear failure is ensured and that settlement (especially differential settlement) 

should not cause deplorable damage nor interfere with the function of the structure. For preliminary design 

purposes, presumed bearing values are given in BS 8004, being pressure ranges which would normally result in an 

adequate factor of safety against shear failure for particular soil types, but without consideration of settlement 

(Graigs, 2004) A foundation is defined as the sustaining base of a formation which forms the interface across which 

the loads are transmitted to the principal soil or rock. In most cases foundations in civil engineering are constructed 

of plain or reinforced concrete, outstanding exceptions organism roads, embankments and dams. Foundations are 

classified according to the depth of origin, D (depth of base of foundation below ground level) compared to the 

width of the foundation, B. For footings, the geotechnical engineering practice frequently calculates the bearing 

capacity from exertion of assumed shear strength values and a series of relations that depend on these values directly 

and indirectly. The capacity is then divided by a factor of safety, normally ranging from 2.5 through 4 to obtain the 

allowable load or stress. The first bearing capacity formula was presented by Prandtl (1920) and it applied to 

material deforming plastically under stress, such as metal. A bearing capacity method of calculation for footings was 

proposed by Fellenius (1926) basing the analysis on cylindrical slip surfaces and shear resistance per the Coulomb 

relation ( = c + tan ), employing the friction circle for analysis in frictional material. Terzaghi (1943) built 

on the Prandtl approach and presented a generally applicable formula, usually referred to as The Bearing Capacity 

Formula. Previous study reveal Taylor (1948) referencing and comparing the Prandtl and Fellenius methods for 

clays. Present practice for pile design varies and building codes change among countries as well as within countries, 

indeed, even between individual engineering disciplines. The differences do not become noticeable until the 

designer includes the effect of drag load and settlements: In reference to the structural Strength of the pile, many do 

comprehend that the utmost load in a pile is the sum of dead load and drag load; live load does not add to the 

maximum load. Others, however, will consider the drag load as just another load and lump it in with the dead and 

live loads. In reference to the bearing capacity, some will even establish the factor of safety as the pile bearing 

capacity divided by the sum of the dead and Live loads and the drag load! Or worse, as really has occurred by some 

abnormal logic, first subtract the drag load from the bearing capacity and then divide the balance by the sum of the 

dead and live loads and The drag load. The correct approach is that the drag load is not to be included in the 

calculation factor of Safety on bearing capacity. The factor of safety is simply the bearing capacity divided by the 

dead and live loads. Actually, the larger the drag load the stiffer the pile and the safer the design (provided the 

structural strength is sufficient). (Bengt, 1999) Settlement calculations are rarely performed when designing a 

ordinary pile group.  The methods of calculation range from those using simple rules of thumb to those 

incorporating detailed finite element analyses. While the design of pile capacity is often verified by full-scale field 

testing, design for settlement is almost totally without the benefit of full-scale verification .A huge variety of 
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engineering situations require, for a proper understanding of fundamental basic mechanisms of soil deformation, the 

donation of unsaturated soil mechanics. A common and characteristic feature of situations involving unsaturated 

soils is that the triggering mechanism for soil deformation and, ultimately, soil failure, is the environmentally 

induced change in water content. These external actions result in change degrees of saturation or, at least, in the 

generation of negative pore water pressure. A useful preliminary ordering of the type of troubles, which may have 

their origin in environmentally-controlled changes in water content, may be based on the classical categorization of 

soils. Reflect on the following set of real cases, ordered in view of the plasticity and grain size distribution of the soil 

involved: High plasticity expansive barriers for waste segregation. A regularly planned scheme for radioactive waste 

disposal in Europe and Japan is to isolate the nuclear canisters by means of rings of compacted and initially 

unsaturated bentonite. The canister space is filled with highly expansive blocks of compacted bentonite, which will 

swell as water percolating from the rock hydrates the clay. Very high swellings pressure (6-7 MPa), essentially 

controlled by the initial porosity of the bentonite, and are expected in this case. A description of the kind of 

phenomena presents in this case and the procedure to simulate the behaviour of these highly impervious and highly 

swelling barriers may be found in Gens et al (1998). Swelling and shrinkage is dominated by the hydration 

phenomena of clay particles and clay aggregates Foundations on natural expansive medium to high plasticity clays. 

This is a classical example, which has received considerable attention over decades in different geographical areas 

characterized by arid climates (which explain the strong relative humidity changes in the exposed foundation soils) 

and high plasticity clays (Nelson and Miller, 1992). The series of International Conferences on Expansive Soils and, 

in recent times, the International Conferences on Unsaturated Soils (Paris, 1995; Beijing, 1998; Recife, 2002) offer 

real cases, experimental and theoretical research. Although swelling is the dominant feature, a joint collapse –

swelling behaviour may be expected in some cases. A discussion of this dual behaviour is given in Alonso, Gens and 

Hight (1987). The microstructure of unsaturated clays offers a physical explanation for the observed behaviour. 

Swelling/shrinkage is associated with clay aggregates but capillary phenomena control the ―large scale‖ geometrical 

arrangements of clay aggregates and coarser particles (Gens and Alonso, 1992). These soils have typically a bi-

modal distribution of pore sizes. (Romero, 1999, Romero, Gen and LIoret 1999) Foundation design procedures 

typically provide soil bearing pressures on an allowable stress design basis while seismic forces in the 1997 UBC, 

and in most concrete design under ACI 318, are on a strength design basis. This requires that the designer make a 

transition from the ASD procedure used to size the footing to the USD procedures used to design the footing. The 

building foundation without seismic forces applied must be adequate to support the building gravity load (Alonso, 

Gens. and Hight. 1987). When seismic effects are considered, the soil capacities can be increased considering the 

short time of loading and the dynamic properties of the soil. Following factors should be included in bearing 

capacity calculations. Maximum settlement should occur under the center of foundation and the minimum under the 

edges. The difference between maximum and minimum, that is, differential settlement should be some fraction of 

the maximum. Both total and differential settlements must be considered in design Prediction of immediate and 

time-related movement of the foundation should be consistent with the stiffness of the superstructure. (Uwin, 2006). 
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2. Materials and Method 

Sample were collected in five different site in the study location, the method use in the collecting of the sample were 

the application of manual method known to be insitu method of sample collection were applied, at different soil 

formation at  a distance of five metres, the undisturbed sample were subject to thorough analysis that determine 

ultimate bearing capacity, the sample for five different  site in the study location,  the results  generated from the 

study location  will be applied to determine the variation  in  ultimate bearing capacity in the study area. 

3. Results and Discussion 

Table 1 variation of ultimate bearing capacity at different depth 

Depth Meter (mm) Ultimate Bearing Value KN/m
2
 

0-200 120 

200-400 125 

400-800 130 

800- 1000 132 

1000-1200 134 

1200-1400 137 

1400- 1600 138 

1600- 1800 138 

1900- 2000 138 

2000- 2500 140 

2500- 3000 141 

3000- 4000 141 

4000- 5000 141 

 

Table 2 variation of ultimate bearing capacity at different depth 

Depth Meter (mm) Ultimate Bearing Value KN/m
2
 

0-200 169 

200-400 167 

400-800 168 

800- 1000 168 
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1000-1200 132 

1200-1400 133 

1400- 1600 134 

1600- 1800 135 

1900- 2000 138 

2000- 2500 138 

2500- 3000 139 

3000- 4000 140 

4000- 5000 141 

 

Table 3 variation of ultimate bearing capacity at different depth 

Depth Meter (mm) Ultimate Bearing Value KN/m
2
 

0-200 120 

200-400 125 

400-800 130 

800- 1000 132 

1000-1200 134 

1200-1400 137 

1400- 1600 138 

1600- 1800 138 

1900- 2000 138 

2000- 2500 140 

2500- 3000 141 

3000- 4000 141 

4000- 5000 141 

 

Table 4 variation of ultimate bearing capacity at different depth 

Depth Meter (mm) Ultimate Bearing Value 

KN/m
2
 

0-200 169 

200-400 167 
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400-800 156 

800- 1000 151 

1000-1200 155 

1200-1400 144 

1400- 1600 141 

1600- 1800 139 

1900- 2000 138 

2000- 2500 138 

2500- 3000 139 

3000- 4000 140 

4000- 5000 141 

 

Table 5 variation of ultimate bearing capacity at different depth 

Depth Meter (mm) Ultimate Bearing Value KN/m
2
 

0-200 127 

200-400 124 

400-800 125 

800- 1000 130 

1000-1200 130 

1200-1400 131 

1400- 1600 131 

1600- 1800 133 

1900- 2000 134 

2000- 2500 135 

2500- 3000 137 

3000- 4000 141 

4000- 5000 141 
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Figure 1 ultimate bearing capacity at different depth 

 

Figure 2 ultimate bearing capacities at different depth 
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Figure 3 ultimate bearing capacities at different depth 

 

Figure 3 ultimate bearing capacities at different depth 
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Figure 3 ultimate bearing capacities at different depth 
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thorough soil analysis, whereby  the results will be applied in the design of foundation in the study area. The design 

should be done applying the soil analysis parameter on the distribution of the impose load to avoid uneven 

settlement of the structure, base on the parameters of the ultimate bearing capacities in the study area, the design 

should be done in those settlement base on the application of design criteria’s, to avoid shear failure and structural 

deformations in the study area as experienced in most part of the country. 
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