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ABSTRACT 

 
Pre-consolidation/Pre-compression stress is a soil mechanical stability criterion, which is often used to 
determine the maximum external loads an undisturbed soil and structures can withstand without 
irreversible deformation. The most acceptable and widely use method of estimating pre-consolidation 
stress in the soil is the method developed by casagrande in 1936. In this method, determining pre-
consolidation stress require accurate location of the point of maximum curvature on the soil compression 
curve which involves a lot of subjective perception or interpretation. In order to prevent such subjective 
interpretation in the determination of the point of maximum curvature, Mathematical model for 
determining the pre-consolidation stress was developed. The algorithm was implemented in MATLAB, 
thereby creating room to proper visualization of the graphical interface. The model was validated with 
data from Nigeria and Brazil. The results were compared with those generated with the previous EXCEL 
representation of the model by Dias Junior. The result showed a strong correlation with coefficient of 
determination r2 = 1. The study contributes to a non-subjective way of estimating soil pre-
consolidation/pre-compression stress from uni-axial experiment data, thereby assisting in prevention of 
soil compaction and consequent degradation. 
 

KEYWORDS: Soil compaction, pre-consolidation stress, pre-compression stress, casagrande model, 
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1. INTRODUCTION 

 
The term ‘soil’ is used variedly depending on circumstances or profession. In soil science, soils are 
viewed as medium for plant growth, so the focus is on the organic rich part of the soil horizon (usually the 
topsoil), while the sediments below the weathered zone is referred to as the parent material. Moreover, 
soil scientists classify soils based on their physical, chemical, and biological properties which can be 
observed and measured. On the other hand, engineers use the soil as foundation to support structures and 
embankments and therefore define soil as any material that can be excavated with a shovel (no heavy 
equipment). They classify it based on the particle size, distribution, and the plasticity of the material. 
These classification criteria relate more to the behaviour of soils under the application of load, and this 
necessitate the need to determine the strength of the soil mass arising from its being subjected to varying 
degree of load.  
 
In mechanised agriculture, the soil as a medium of cultivation is constantly subjected to loading in 
preparation for cultivation, during phyto-sanitary management and at harvest of cultivated crops. Thus the 
strength of the soil must be understood to ensure sustainable use.The strength of a soil determines its 
ability to support load; the factor which is strongly influenced by the amount of moisture present in the 
soil. Therefore, the intensive use of the soil without moisture control could lead to structural degradation 
in the soil (Pedrotti and Dias Junior, 1996). For example, soil compaction result when traffic of 
agricultural machines during a cropping season is not managed with reference moisture levels.   
 
Soil compaction has been identified as one of the leading problem causing soil degradation (Barnes et al., 
1971; Gupta et al., 1985; Larson et al., 1989 Canillas and Salokhe, 2002). Compaction restrict root 
penetration due to the insufficient root turgor pressure to overcome the mechanical resistance of the soil 
(Gysi, 2001), increases the bulk density and soil strength (Taylor, 1971; Lebert et al., 1989), decrease the 
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total porosity and thereby limiting nutrient uptake, water infiltration and redistribution and, seedling 
emergence. The consequences of all these are decreased yields, increased erosion and power requirement 
for tillage.  
 
In areas with intense rainfall, soil compaction had been recorded due to tillage and harvest operation 
carried out when the soil surface is wetter than optimal for wheel traffic (Silva et al., 1986, Dias Junior, 
1997), in pasture, due to the excessive trampling of the cattle (Kondo and Dias Junior, 1999) and in forest 
areas due to the traffic during   harvest operations and wood transport under inadequate soil water 
conditions (Dias Junior et al., 1999; Dias Junior, 2000). 
 
However, soil compaction which is a major and about the most popular form of structural degradation can 
be avoided, if an early detection and monitoring process is established (Dias Junior, 1994; Dias Junior 
and Pierce, 1995; Ajayi et al., 2013). Among several methods that have been proposed, the use of soil 
compression curve has stand the test of time. The soil compression curve delineates the behaviour of soil 
into zones of Elastic deformation (secondary compression curve) and the zones of plastic deformation 
(virgin compression curve). The pre-consolidation/pre-compression pressure is widely agreed as the point 
that separates the two on a compression curve (Dias Junior and Pierce, 1995; Horn et al., 1995). In 
defining the pre-consolidation pressure point on a soil compression curve, it is necessary to establish the 
optimum point of curvature on the curve. Determining this has been a subject of intense interest in soil 
mechanics and soil physics study, resulting in the development of graphical mean of estimation. 
However, the graphical determination is been burdened by a lot of subjectivity, thus Casagrande 1936, 
develop a method of determining pre-compression pressure from the soil compression curve.  
 
The pre-consolidation pressure/ pre-compression stress (σp) is an indication of soil strength or maximum 
previously applied stress sustained by a soil. It defines the limit of elastic deformation in the soil 
compression curves (Holtz and Kovacs, 1981, Dias Junior and Pierce, 1995; Defossez and Richard, 
2002), and may be used as a quantitative indicator of soil structure sustainability. Thus, in agriculture, 
application of stress greater than the pre-compression stress should be avoided. The change in pre-
compression stress σp as a function of moisture content is important for root growth and also essential for 
determining the load support capacity of the soil. 
 
Considering its importance to soil management, the determination of pre-consolidation  pressure should 
be made less subjective, therefore the elimination of this in the location of the point of maximum 
curvature necessitate the development of a computer model to accurately determine the pre-consolidation 
pressure emanating from the casagrande model on the soil compression curve.  
 
Therefore, the study is aimed at: (a) developing an algorithm that solves the  Casagrande equation, (b) 
develop a graphical interface for the visualisation and interpretation of  Casagrande model solution and 
apply the developed model to dataset of stress versus strain from four different soil samples collected 
from Brazil and Nigeria, comparing the result with those estimated from Excel spreadsheet representation 
of the model.  
 
2. METHODOLOGY 

 

2.1 Modelling Process for Pre-compression Determination 

 
The principles of mathematical modelling and computer simulation is based on the idea that if the goal of 
the particular problem can be quantified, it may be possible to express it mathematically so that it may be 
possible to device a computational skill or method that will yield a solution to the problem. Modelling 
process used in this project is broken into 5 steps as outlined below:  
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2.1.1 Problem Definition 

 

In order to build a model of a system to represent something else, or develop a model through a 
mathematical expression, it is necessary to first list out the factors to be considered and identify the goal 
to be achieved. In many cases the physical situation must be analysed and how some variable parameters 
affect or influence the model to be developed must be recognised and applied to the simplified form. 
 
In this study, the major concern is to eliminate the subjective interpretation of the turning point or point of 
maximum curvature on the soil compression curve to accurately determine the soil pre-compression 
stress. The turning point is estimated from the casagrande model, which this work intends to represent in 
well-defined and structured algorithm.  
 
2.1.2 Data Collection/Analysis 

 
The dataset used for the implementation of the model were obtained from uniaxial compression test 
experiment on soils samples collected at the B-Horizon in locations in Brazil (Lavras, Uberladia and Rio 
Gran de Sul ) and a location in Nigeria (Ire Ekiti). The dataset of the samples collected are shown in 
Tables 1 – 4: 
 
 Table 1: First Data Used for Validating the Model (Lavras) 

Pressure Reading Reading Delta H   Delta E  Void Height Volume ρb 

 (kPa) (pol-4)  (cm)  (cm) 
 

Index  (cm) dm3 kg dm-3 

     
1.3550  2.5100  0.0797  1.1253  

25  70 0.0178  0.0178  0.0167  1.3383  2.4922  0.0792  1.1333  

50  282 0.0716  0.0538  0.0505  1.2878  2.4384  0.0775  1.1583  

100  647 0.1643  0.0927  0.0870  1.2008  2.3457  0.0745  1.2041  

200  1112 0.2824  0.1181  0.1108  1.0900  2.2276  0.0708  1.2680  

400  1612 0.4094  0.1270  0.1192  0.9708  2.1006  0.0667  1.3446  

800  2095 0.5321  0.1227  0.1151  0.8557  1.9779  0.0628  1.4280  

1600  2495 0.6337  0.1016  0.0953  0.7604  1.8763  0.0596  1.5054  
 
  Table 2:  Second Data Used for Validating the model (Uberladia) 

Pressure Reading Reading DeltaH DeltaE  Void Height Volume ρb 

 (kPa) (pol-4)  (cm)  (cm) 
 

Index  (cm) dm3 kg dm-3 

     
1.3259  2.5000  0.0794  1.1393  

25  102 0.0259  0.0259  0.0241  1.3018  2.4741  0.0786  1.1513  

50  179 0.0455  0.0196  0.0182  1.2836  2.4545  0.0780  1.1605  

100  270 0.0686  0.0231  0.0215  1.2621  2.4314  0.0772  1.1715  

200  370 0.0940  0.0254  0.0236  1.2385  2.4060  0.0764  1.1839  

400  546 0.1387  0.0447  0.0416  1.1969  2.3613  0.0750  1.2063  

800  887 0.2253  0.0866  0.0806  1.1163  2.2747  0.0723  1.2522  

1600  1289 0.3274  0.1021  0.0950  1.0213  2.1726  0.0690  1.3110  
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Table 3: Third Data Used for Validating the model (Rio Gran de Sul) 

Pressure Reading Reading DeltaH  DeltaE  Void Height Volume ρb 

 (kPa) (pol-4)  (cm)  (cm) 
 

Index  (cm) dm3 kg dm-3 

     
1.4687  2.5500  0.0810  1.0734  

25  20 0.0051  0.0051  0.0049  1.4638  2.5449  0.0808  1.0756  

50  58 0.0147  0.0097  0.0093  1.4545  2.5353  0.0805  1.0797  

100  166 0.0422  0.0274  0.0266  1.4279  2.5078  0.0797  1.0915  

200  355 0.0902  0.0480  0.0465  1.3814  2.4598  0.0781  1.1128  

400  611 0.1552  0.0650  0.0630  1.3185  2.3948  0.0761  1.1430  

800  947 0.2405  0.0853  0.0826  1.2358  2.3095  0.0734  1.1852  

1600  1420 0.3607  0.1201  0.1163  1.1195  2.1893  0.0696  1.2503  
 
Table: 4 Fourth Data Used for Validating the model (Ire)  

Pressure Reading Reading DeltaH Delta E Void Height Volume ρb 

 (kPa) (pol-4)  (cm)  (cm) 
 

Index  (cm) dm3 kg dm-3 

     
1.3728  2.5200  0.0801  1.1168  

25  5 0.0013  0.0013  0.0012  1.3716  2.5187  0.0800  1.1174  

50  20 0.0051  0.0038  0.0036  1.3680  2.5149  0.0799  1.1191  

100  74 0.0188  0.0137  0.0129  1.3551  2.5012  0.0795  1.1252  

200  195 0.0495  0.0307  0.0289  1.3262  2.4705  0.0785  1.1392  

400  415 0.1054  0.0559  0.0526  1.2736  2.4146  0.0767  1.1656  

800  762 0.1935  0.0881  0.0830  1.1906  2.3265  0.0739  1.2097  

1600  1248 0.3170  0.1234  0.1162  1.0743  2.2030  0.0700  1.2775  
 
2.1.3 Model Formulation 

 

At this stage of the model development, each factor (stress and bulk density) is given a sense of value by 
assigning a variable. The main objective of model formulation is to eliminate error of locating the point of 
maximum curvature or to make it as small as possible and then develop a computer model to represent the 
model formulation.  
 
In order to eliminate this error, computational skill was adopted to develop a MATLAB algorithm for the 
casagrande model. The parameters used in developing the computer model are; stress and bulk density. 
The stress and bulk density therefore generate the finite divided difference of the curve (FD), second 
derivative (SD), Virgin Compression Line (VL) and the regression lines (RL).  
 
(i) Virgin Compression Model 
The model is used to estimate the deformations that could occur when pressure greater than the pre-
compression stress is applied to the soil. This model takes the general form illustrated in equation (3). It is 
necessary to first calculate the finite difference (FD) and second derivative (SD).  
 
The equation of the finite difference (FD) and second derivative (SD) (with xi corresponding to the 
logarithm of the applied stress interval and yi corresponding to void ratio or dry bulk density intervals) are 
as illustrated below: 
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SDj =     FDj+1 - FDj               --------------------------------------------------------------------------- (2)    

   j = 0, 1, 2, 3, 4, ----, 
   i = 0, 1, 2, 3, 4, ----, 

 

where,  
FD = Finite divided difference of the curve; SD = Second derivative; i = Number of stress and bulk 
density values used; j = Number of times to iterate      
 
The Virgin Compression Line (VCL) representing the plastic region on the soil compression curve can be 
found from the formula below: 
 

  
1

1

-

-

-
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=

finalfinal
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(ii) Regression/Recompression Model 

This model describes the region in which the soil will undergo a recoverable deformation. The model 
takes the general form illustrated in equation (4) and (5) below: 
 

  ρbreg(1)  = 
ii

ii

xx

yy

-

-

+

+

1

1
 ( ) iii yxx +-+1     ----------------------------------------  (4) 

  ρbreg(2) = )(1 slopexc i++ ---------------------------------------------- (5) 

 
where, 
x1 and y1  =  The data pair  where second derivative (SD) value is minimum 
ρbreg(1)  = The first regression line that passes through the first two  data point. 
ρbreg(2) = Regression line fitted to the first four data points  
C = The intercept of the linear regression line for the first four data point on y-axis  
Slope = The gradient of the linear regression line for the first four data point of bulk density (y1, y2, y3 , 
y4) and Log of stress (x1, x2, x3, x4), taken the form   (linear model). 
 
The point of interception between ρbreg(1) , ρbreg(2) and virgin compression line correspond the soil pre-
compression stress.  
 
(iii) Soil Management Model 

The soil management model refers to the soil pre-compression stress model that may be used to estimate 
the maximum pressure that can be applied to the soil in order to avoid structure degradation. The model 
takes general form illustrated in equation (7) and (10) including its corresponding bulk density model in 
equation (8) and (11). 
 

  )1( pLog s  =  
minmax

max22min ))())(

FDFD

yFDyyxFD finalfinal

-

---+-
       (6) 

 
  )1log(1 pP LogAnti ss =           (7) 
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     ρb1 =   22min ))(1(( yxFD p +-s         (8) 

 

  )2( pLog s    =           
slopeFD

yxFDc finalfinal

-

-+

max

max )))(((
       (9) 

  ))1(log((2 pP LogAnti ss =          (10) 

 
    ρb2 =  ))2(log( pslopec s+         (11) 

where, 
 Ϭp1 = Pre-compression stress when suction (i.e the removal of water and air from the soil by the 
application of load) is less than 100kpa  
 
 Ϭp2 = Pre-compression stress when suction is greater than 100kpa. Parameters such as intercept 
(c), slope, FDmin, FDmax, are the same as described in equation (1), (2) and (5). 
 
2.1.4 Model Solution/Analysis 

 
A solution of the model was attempted using the appropriate computational skill or method. The solution 
to the problem was designed from Graphical User Interface Development Environment (GUIDE) with the 
programme of the model written and implemented in M-file of MATLAB.    
 
2.2 The MATLAB   

 

MATLAB® is a high-performance language for technical computing. It integrates computation, 
visualization, and programming in an easy-to-use environment where problems and solutions are 
expressed in familiar mathematical notation. Typical uses include: 

i)    Mathematics and computation 
ii)   Algorithm development 
iii)  Modeling, simulation, and prototyping 
iv)  Data analysis, exploration, and visualization 
v)   Scientific and engineering graphics 
vi)  Application development, including graphical user interface building MATLAB in an interactive 

system whose basic data element is an array that does not require dimensioning. This allows the 
MATLAB to solve many technical computing problems, especially iterating values. 

 
It should therefore be noted that in this paper work a lot of values were iterated which actuate the need of 
using MATLAB software. The programme and the codes generated were saved and run in an M-file 
 

2.3 M-file   

 
To take advantage of MATLAB’s full capabilities in this project, a long sequence of statement was 
constructed. This was done by writing the commands in a file and calling it from within MATLAB. Such 
files are called “m-files” because they must have the file name extension “.m”. This extension is required 
in order for these files to be interpreted by MATLAB.  
  
2.4 The Program Designing 

 

The stress and the bulk density data (with the mass of solid, diameter of ring used in determining the bulk 
density during experiment considered) were input into the computer programme by importing an EXCEL 
spreadsheet to generate the finite divided difference, Second derivative, virgin compression line (VCL) 
and the regression values. This is only possible whenever the stress and bulk density are selected, this can 
be applicable to many data as possible.  The results of the iterated values that produces the casagrande 
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graphical interface were arranged in an array in the Graphical User Interphase (GUI) of the MATLAB 
including the output values of the pre-compression/pre-consolidation stress. The algorithm and flow chart 
designed for the programme following the step by step of eliminating the subjective interpretation of the 
point of maximum curvature is as described in Figure 1.  
 
 
 
                                                     
       
                                                           

 
                       
                                       
 
                                             
                           
 
 
 
 
        
 
 
                                           
                                       
        

 
 
 
                          
                                                                            
  
 
 
 
 
 
 
 
Figure 1: The Program Flow Chart for the Casagrande Model 
 
3. RESULTS AND DISCUSSION 

 

After the program for the model had been test run, it was validated with sample collected from Nigeria 
(Oye Ekiti) and Brazil (Lavras, Uberladia and Rio Gron resul,) at the B-Horizon .The model was tested 
before usage by using data from the uni-axial comprexibility test. The results were compared with a 
previous EXCEL representation of the model by Dias Junior, 1994. The results with its corresponding 
graphical representation for the Lavras sample collected at the B-Horizon is as illustrated in Table 5 – 8 
and the graphical interface is as shown in  Figure 2 – 5. 
 
 
 
 

Are the Results 
Satisfacgttory 

Start 

Input Stress and Bulk Density 
Data 

Derive the Soil Virgin Compression Model 

Derive the Soil Management Model 
1. Soil Regression/Recompression Model (RL 1 and RL 2) 
2. Soil Pre-compression Model (Ϭp) 

Select Stress and Bulk Density Date 

Estimate RCV, RL 1, RL 2 

Output: 
1. Output pre-consolidation/pre-compression Stress (Ϭp1 and Ϭp2) 
2. Output the Corresponding Bulk Density (ρb1, ρb2)  

   Stop No Yes 
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Table 5:  Computer model result for the Lavras Set of Data for Validating the model 

Stress Log(Stress) Bulk Density   RCV  RL(1)  RL(2) 
25 1.3979 1.1333 1.0410 1.1333 1.1234 
50 1.6990 1.1583 1.1184 1.1583 1.1684 
100 2.0000 1.2041 1.1958 1.1833 1.2134 
200 2.3010 1.2680 1.2732 1.2083 1.2584 
400 2.6021 1.3446 1.3506 1.2333 1.3034 
800 2.9031 1.4280 1.4280 1.2583 1.3484 
1600 3.2041 1.5054 1.5054 1.2833 1.3934 

      

 
Ϭp1           = 84.7597  

 
x1 = 1.92819 

 
Ϭp2     = 145.7670  

 
x2 = 2.16366 

                        Bulk density (1) = 1.17734                   Bulk density (2) = 1.23788 
 

1 1.5 2 2.5 3 3.5
0.65

0.7

0.75

0.8

0.85

0.9

0.95

1
Data

 

 

Bulk Density vs Log of Stress

RCV vs Log of Stress

Regression 1 vs Log of Stress

Regression 2 vs Log of Stress

 
Figure 2: Graphical Interface for Estimating Pre-compression Stress for the Lavras Set of Data  
 

Table 6: Computer model result for the Uberladia Set of Data for Validating the model  

Stress Log(Stress) 
   Bulk     
Density RCV      RL(1)    RL(2) 

 25 1.3979 1.1513 0.9579      1.1513 1.1505 
 50 1.6990 1.1605 1.0168      1.1605 1.1613 
 100 2.0000 1.1715 1.0756      1.1696 1.1722 
 200 2.3010 1.1839 1.1345      1.1788 1.1831 
 400 2.6021 1.2063 1.1933      1.1880 1.1940 
 800 2.9031 1.2522 1.2522      1.1972 1.2048 
 1600 3.2041 1.3110 1.3110      1.2063 1.2157 
 

       

 
Ϭp1 = 371.12 

 
              x1 = 2.56951 

  

 
Ϭp2 = 403.541               x2 = 2.60589 

  
 

Bulk density (1) = 1.18698 Bulk density (2) = 1.19409 
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Bulk Density vs Log of Stress
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Regression 1 vs Log of Stress

Regression 2 vs Log of Stress

 
Figure 3: Graphical Interface for Estimating Pre-compression Stress for the Uberladia Set of Data 
 

Table 7: Computer model result for the Rio Gron Resul Set of data for validating the Model 
 
 
 
 
 
                          
 
 
 
 
 
 
 

Bulk density (1) = 1.09006                                  Bulk density (2) = 1.12086 

        Stress 
      
Log(Stress) 

  Bulk     
density      RCV        RL(1) 

               
RL(2) 

 25 1.3979 1.0756 0.8708 1.0756 1.0714 
 50 1.6990 1.0797 0.9386 1.0797 1.0837 
 100 2.0000 1.0915 1.0064 1.0838 1.0961 
 200 2.3010 1.1128 1.0742 1.0879 1.1084 
 400 2.6021 1.1430 1.1419 1.0920 1.1207 
 800 2.9031 1.1852 1.2097 1.0961 1.1331 
 1600 3.2041 1.2503 1.2775 1.1002 1.1454 
 

       
 

Ϭp1 = 290.125                     x1 = 2.46258 

 
Ϭp2 = 402.857                     x2 = 2.60515 
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Bulk Density vs Log of Stress

RCV vs Log of Stress

Regression 1 vs Log of Stress

Regression 2 vs Log of Stress

 
Figure 4: Graphical Interface for Estimating Pre-compression Stress for Rio Gron Resul Set of Data 
 

Table 8: Computer Model Result for the Ire Set of Data for Validating the Model 

       Stress Log(Stress)   Bulk density 
    
RCV      RL(1)       RL(2) 

         25 1.3979        1.1174 0.8708     1.1174      1.1145 

         50 1.6990        1.1191 0.9386     1.1191      1.1216 

       100 2.0000        1.1252 1.0064     1.1208      1.1288 

      200 2.3010        1.1392 1.0742     1.1225      1.1360 

      400 2.6021        1.1656 1.1419     1.1242      1.1431 

      800 2.9031        1.2097 1.2097     1.1258      1.1503 

    1600 3.2041        1.2775 1.2775     1.1275      1.1575 

      

 
Ϭp1 = 331.912      x1  =  2.52102 

 

 
Ϭp2 = 405.428      x2 =   2.60791 

             Bulk density (1) = 1.12369                       Bulk density (2) = 1.1426 
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Bulk Density vs Log of Stress
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Figure 5: Graphical Interface for Estimating Pre-compression Stress for the Ire set of data  
 

The model implemented using the MATLAB software produced the results in Table and Figure 2 - 5 by 
using some available data from uni-axial compressibility test collected in Nigeria (Ire) and Brazil (Lavras, 
Uberladia and Rio Gron resul) at the B-Horizon. The graphical interface for the visualisation and 
interpretation of the casagrande model for the data collected are as described in Figure 2 - 5. The figures 
show stress versus bulk density in which the stress/loads applied to the soil are at the interval of 25, 50, 
100, 200, 400, and 800. Figure 2 - 5 describe the graphical representation of the casagrande model,   
consisting of the soil Virgin Compression Line (VCL) or Re-compression virgin (RCV) that describe the 
region of plastic or permanent deformation and the regression lines (RL1 and RL2) representing the zone 
or region of recoverable/elastic deformation. The point of interception of RCV and RL1 correspond to the 
pre-consolidation stress (P1) while the point of interception of RCV and RL2 correspond the soil pre-
consolidation stress (P2) as shown in figure 3.1-3.4. The soil pre-consolidation stress separates the two 
zones on soil compression curve.  
 
Table 9 and Figure 6 - 7 below show that pre-consolidation stress output from MATLAB strongly 
correlate with the previous Excel representation of the model by Dias Junior 1994. This implies that the 
prediction from the MATLAB was accurate. 
 

Table 9: Comparison of Pre-consolidation Stress (P1 and P2) Estimated from MATLAB and EXCEL 
Representation of the Model  
   S/N                      EXCEL RESULT                                          MATLAB OUTPUT 
                 P1(kpa)                       P2(kpa)                      P1(kpa)                     P2(kpa) 
    1      84.5294                           145.0957            84.7597                      145.7670   
    2    371.1197                           403.5412            371.12            403.541 

    3    290.1248                           402.8570                290.125                       402.857 
    4          331.9118                           405.4283            331.912                       405.428  
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Figure 6: The Relationship of Pre-compression Stress (P1) Result Estimated  

   from Excel and the Output from MATLAB 
 

 
Figure 7: The Relationship of Pre-compression Stress (P2) Result Estimated  

      from Excel and the Output from MATLAB 
 

4.     CONCLUSION 
 
This study presents a MATLAB algorithm for determining the soil pre-consolidation stress by eliminating 
the subjective interpretation of the point of maximum curvature on the soil compression curve, the model 
was validated with seven inputs of soil bulk density and stress i.e the applied load). 
 
The model evaluation was carried out by comparing the computer model result with the previous EXCEL 
representation of the model by Dias Junior 1994, the comparison of MATLAB output with  the EXCEL 
representation of the Model shows a strong degree of correlation of  r2=1, therefore showing that the 
MATLAB output is accurate. Based on the MATLAB algorithm developed for the Casagrande model 
using the MATLAB software, it can be concluded that the subjective interpretation of the point of 
maximum curvature or  minimum radius of curvature was eliminated. In addition the soil pre-
compression stress was accurately determined. This fact was established based on the fact that the 
predicted results of the model match/agree with EXCEL representation of the model. 
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