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Estimation model of shear strength of soil layer using

linear regression analysis
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D Zdoietal EE-gelal vkal5 49, Postdoctoral Researcher, Dept. of Civil Engineering, Chungnam
National University
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SYNOPSIS : The shear strength has been managed as an important factor in soil mechanics. The shear
strength estimation model was developed to evaluate the shear strength using only a few soil properties by
the linear regression analysis model which is one of the statistical methods. The shear strength is divided into
two part; one is the internal friction angle (¢) and the other is the cohesion (c). Therefore, some valid soil
factors among the results of soil tests are selected through the correlation analysis using SPSS and then the
model are formulated by the linear regression analysis based on the relationship between factors. Also, the
developed model is compared with the result of direct shear test to prove the rationality of model. As the
results of analysis about relationship between soil properties and shear strength, the internal friction angle is
highly influenced by the void ratio and the dry unit weight and the cohesion is mainly influenced by the
void ratio, the dry unit weight and the plastic index. Meanwhile, the shear strength estimated by the
developed model is similar with that of the direct shear test. Therefore, the developed model may be used to

estimate the shear strength of soils in the same condition of study area.

Keywords : shear strength, friction angle, cohesion, linear regression analysis, correlation analysis, estimation

model of shear strength
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Correlation analysis of shear strength and
characteristics of soils

‘ Variable sorting of high correlation relation ‘

Linear regression analysis between selected
Variable and shear strength

\ Error exclusion through residual analysis \

‘ Model’s explanatory-power distinction ‘

‘ Model’s analysis and completion ‘

29 100 A=A RE st 55
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e Pearson correlation Pearson correlation =
F“Ction coefficient 1.000 Liquid limit coefficient 0.26596
ansie Significance Significance 0.19877
Pearson correlation , Pearson correlation NAT
density coefficient ~0.32046 Plastic limit coefficient ~0.03063
Significance 0.11833 Significance 0.88444
Moisture content Pearson, correlation -0.77845 Plasticity Pearson correlation 0.55799
(%) Significance 160E-06 index Significance 0.00375

Pearson correlation _ = < Pearson correlation -
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Significance 6.99E-15 (%) Significance 0.43019

» Pearson correlation _ Pearson correlation _
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