
LIST OF NOTATIONS

e  Void ratio
Gmax  Elastic shear modulus (kPa)
ID  Density index (%)
N SPT blow count
N1

100 kPa
qc Measured tip resistance (MPa)
qc1

100 kPa
Vp Compression wave velocity (m/s)
VR Rayleigh wave velocity (m/s)
Vs  Shear wave velocity (m/s)
Vs1

stress of 100 kPa
λ  Wavelength (m)
ν Poisson’s ratio
σv´ Effective vertical stress (kPa)
σ´m Average effective stress (kPa)
ρ Material density (kg/m3)

1. INTRODUCTION

The development of new technologies in recent years has 
drastically changed and improved the investigation capaci-
ties in many fields of human activities. While a number of 
nonintrusive techniques of investigation are available in 
geotechnical engineering, boring, sounding, sampling and 
laboratory testing remain the main and often the only tools 

Laboratory testing raises the question of samples represen-
tativity and of sampling disturbance. In situ measurements 
of geotechnical properties are also affected by the soil distur-
bance associated with driving of the sounding tools, and soil 
properties are most often derived from empirical correlation 
based on indirect indicators like static or dynamic resistance 
to penetration. The vast regional expertise that has been 
developed in the various parts of the world allow nevertheless 

-
gation efforts are sufficient. Considering the variability of soil 
deposits and the cost of quality boring and sounding or of 
sampling and laboratory testing, any geotechnical engineer 
cannot but hope for nonintrusive methods of investigation 

of the in-situ soil in its truly undisturbed state and directly 
in terms of engineering properties. First, this paper briefly 
reviews available nonintrusive techniques for geotechnical 
investigations to show that the shear wave velocity (Vs) is 
identified as the parameter which has the best potential for 

progresses made in the determination of shear wave veloc-
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