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Nature of Rocks in situ and Surveying Methods for Rock Excavation

Chugoro SATO, Kajima Construction Co., Ltd.
Sadao UMEDA, " " "

Among various methods applied for determining the physical properties of rock as a mass in situ in relation
to the rock excavation works, the combined application of electrical and seismic methods are considered most
practicable as far as physical measures are concerned.

The two physical analyzing methods, electrical and seismic, have been used for geological survey for the
past several decades, but their applications to the civil engineering profession are rather recent techniques
and we cen forsee more active utilization of these techniques for coming years.

With the electrical method, nature of rocks and existence of cracks can be surveyed through electric logging
within the bored hole or by measuring electrical resistivity of rocks. Electromagnetic waves obtained from
the changes of electric potentials of rock mass produced by means of blasting vibrations could also serve
for this purpose. A resistance network analyzer for electrical prospecting method can be used to analyze the
data thus obtained.

As to the seismic method, the conventional way of depending only on the propagation velocity of Primary wave
(longitudinal wave) is now considered insufficient to reveal the nature of rock, and the recent study of
rigid logging methods is known to use propagation velocities of both Primary wave and Secondary wave (trans-
verse wave) and test boring holes. The sonic waves propageting through water or behaviour of P and § waves
serve for the logging. By analyzing the propagation velocities of the two different waves through rocks,
Poisson's ratio, rigidity, Young's modulus and bulk modulus of rock can be obtained.
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