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GEOPHYSICAL EXPLORATION

Several types of geophysical exploration technicues permit rapid evaluation of subsoil
characteristics. They allow rapid coverage of large areas and are less expensive
than conventional exploration by drilling. However, in many cases, definitive interpre-
tation of the results is difficult. For that reason, these techniques should be used
for preliminary work only. Here, we discuss three types of geophysical exploration
technique: seismic refraction survey, cross-hole seismic survey, and resistivity
survey.

Seismic Refraction Survey

Seismic refraction surveys are useful in obtaining preliminary information about the
thickness of the layering of various soils and the depth to rock or hard soil at a site.
Refraction surveys are conducted by impacting the surface, as at point A in Figure
2.44a, and observing the first arrival of the disturbance (stress waves) at several
other points (e.g., B, C, D, ...). The impact can be created by a hammer blow or
by a small explosive charge. The first arrival of disturbance waves at various points
can be recorded by geophones.
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The impact on the ground surface creates two types of stress wave: P waves (or
Dlane waves) and S waves (or shear waves). The P waves travel faster than S waves:
hence the first arrival of disturbance waves will be related to the velocities of the
P waves in various layers. The velocity of P waves in a medium is

o i O Qo) (2.48)
(l’) (1= 2u) (1 + w)
g

where E = modulus of elasticity of the medium
v = unit weight of the medium
g = acceleration due to gravity
u = Poisson’s ratio

To determine the velocity, », of P waves in various lavers and the thicknesses
of those layers, use the following procedure.
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