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ABSTRACT 

Pressuremeter is one of the most reliable in-situ tests in geotechnical engineering. Soil deformation 
modulus has been related empirically to the pressuremeter modulus (EPM) obtained from the pressure-
volume change curve from this test. In general, the pressuremeter test is time-consuming and costly that 
requires experienced operators. Various parameters might also affect the test results. With these 
limitations, it is necessary to introduce equations and models for indirect determination of the EPM. 
Artificial neural network (ANN) is a very useful technique for modeling complex relationships between 
input and output data sets. The ANN models often produce more accurate results compared with the linear 
regression methods. The main purpose of this research is to introduce a new ANN model for prediction of 
the EPM. The data used in this research is taken from 41 pressuremeter tests in soils of Tehran. In order to 
estimate EPM, parameters such as grain size distribution, depth of test, and moisture content are 
considered as input (independent) variables. The coefficient of determination (R2) for the training, 
validation, and test data sets were 0.736, 0.906, and 0.801, respectively. Acceptable correlations and errors 
of network predictions in comparison with the actual values of EPM show the accuracy and efficiency of 
the designed model. Sensitivity analysis revealed that the grain size distribution is the most effective 
parameter among the variables on the EPM. 

 

1. Introduction 

The soil deformation modulus is usually evaluated from the 
in-situ and laboratory tests. In-situ tests are more reliable since 
the initial natural conditions of the medium are preserved and less 
disturbed to soil samples tested in the laboratory. The 
pressuremeter is one of the most important in-situ tests for 
determining the soil deformation modulus. The test has been 
developed in both technical aspects and theoretical modifications. 
Menard type pressuremeter equipment consists of two main parts: 
the read-out unit, which rests on the ground surface, and the probe 
that is inserted into the borehole. The pressuremeter is lowered 
into the pre-bored hole and a uniform pressure is applied to the 

borehole walls by means of an inflatable flexible membrane. The 
pressure applied to the borehole walls is increased every 60 sec in 
order to deform the borehole walls (Ozvan et al., 2017). The 
pressure is held constant for 30 and 60 sec and the increase in 
volume required maintaining constant pressure is recorded 
(ASTM 2000; Baguelin et al., 1978; Clarke, 1995; Maier and 
Wood, 1987; Azarafza et al., 2014). 

The pressure‐volume curve obtained from this test is used to 
determine the pressuremeter modulus (EPM). This modulus is 
calculated using the quasi‐linear part of this curve within an 
interval defined by two specific pressure values: P0 which is 
roughly equivalent to the horizontal earth pressure at rest and the 
pressuremeter creep pressure Pf (Fawaz et al., 2014). The EPM 
has been related empirically to the elastic modulus of the soil as 


