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The current study uses machine learning techniques such as 

Random Forest Regression (RFR), Artificial Neural Networks 

(ANN), Support Vector Machines Ploy kernel (SVMP), Support 

Vector Machines Radial Basis Function Kernel (SVMRBK), and 

M5P model tree (M5P) to estimate unconfined compressive 

strength of organic clay stabilized with fly ash. The unconfined 

compressive strength of stabilized clay was computed by 

considering the different input variables namely i) the ratio of Cao 

to Sio2, ii) organic content (OC), iii) fly ash (FAper) content, iv) the 

unconfined compressive strength of organic clay without fly ash 

(UCS0) and v) the pH of soil-fly ash (pHmix). By comparing the 

performance measure parameters, each model performance is 

evaluated. The result of present study can conclude the random 

forest regression (RFR) model predicts the unconfined compressive 

strength of the organic clay stabilized with fly ash with least error 

followed by Support Vector Machines Radial Basis Function 

Kernel (SVMRBK), Support Vector Machines Ploy kernel 

(SVMP), Artificial Neural Networks (ANN) and M5P model tree 

(M5P). When compared to the semi-empirical model available in 

the literature, all of the model predictions given in this study 

perform well. Finally, the RFR and SVMRBK sensitivity analyses 

revealed that the CaO/SiO2 ratio was the most relevant parameter 

in the prediction of unconfined compressive strength. 
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1. Introduction 

Organic soils' poor shear strength and high compressibility make road and rail building difficult 

[1]. Several experiments [2,3] have been undertaken to increase organic clay soil shear capacity 

and improve compressibility. This research involves time-consuming, cumbersome 

experimentation. Soft computing techniques, which use prior data for prediction, show promise. 

Soft computing techniques have been successfully implemented for geotechnical applications 

involving the prediction of soil properties such as the specific surface of fine grained [4], cation 

exchange capacity, water percentage at field capacity and permanent wilting point [5], 

permeability coefficient with various permeability test data [6], dry unit weight of soils measured 

in the form of water contents and P-wave velocities of compacted soils [7], using t-SNE. These 

approaches also accurately predicted the swell potential of different soils [8] and retaining wall 

swelling pressure [9]. These techniques were also used to estimate sand shear strength [10–12], 

to determine the bearing capacity and settlement of shallow footings [13–20], pile capacity 

[21,22], to estimate the compressive strength of concrete [23], analyze the behaviour of a steel 1-

panel shear wall under explosive loads [24], predict the magnitude of an earthquake along the 

Zagros fault using time series and an ensemble model [25], predict the nonlinear seismic 

response approximation of steel moment frames [26], and estimate seismic retrofit cost using 

structural parameters [27]. Fly ash has been introduced for use with and without cement in the 

field of soil stabilization to improve the strength of the soil. Several prior research [28–35] have 

attempted to determine the appropriate amount of fly ash to be employed, with the relevance of 

the strength prediction. According to the existing literature, the novelty of this work resides in 

the fact that no other work has used soft computing techniques to forecast the unconfined 

compressive strength of fly ash-stabilized organic clay. This research proposes the use of soft 

computing techniques to forecast the unconfined compressive strength of organic clay stabilized 

with fly ash to fill this void. When developing the models, the following objectives were 

considered. 

i. Determining the parameters that affect the unconfined compressive strength of fly ash 

stabilized organic clay and analyzing the correlations between these parameters. 

ii. To construct a soft computing model for forecasting the unconfined compressive strength 

of fly ash-stabilized organic clay and to evaluate the model's accuracy using statistical 

parameters. 

iii. To develop an empirical model using a soft computing strategy to forecast the unconfined 

compressive strength of fly ash-stabilized organic clay. 

iv. To perform the sensitivity analysis on the best performing model based on statistical 

parameters. 

v. To compare the accuracy of the generated model's prediction of the unconfined 

compressive strength of fly ash-stabilized organic clay with available experimental 

research. 

The ratio of Cao to Sio2, fly ash (FAper) content, organic content (OC), pH of soil-fly ash (pHmix) 

and the unconfined compressive strength of organic clay without fly ash (UCS0) were all 

employed as input variables. 
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