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The Development of Suspension Type S-wave Log System

Kimio Ocura

Abstract

Recently S-wave logging has been widely employed to measure propagation velocity of P- and
S-waves by means of a borehole fixing type receiving unit (Borehole Pick Unit) to obtain basic
data for evaluating dynamic response ground characteristics. The unit has been used to
predict ground and structure behavior during earthquakes, for design of earthfill for railway
and road beds with a constant vibration load and for forecast and prevention of various kinds
of pollution. :

In the conventional approach, a vibration source is placed on the ground surface and
geophones are installed in the borehole. The plate hammering method can be said to be the
most typical method of producing vibrations. The wave propagation distance in such case is
approximately 100 m. Also, because frequency of the wave to be observed is many tens Hz, we
can not expect high time resolution. '

The Suspension Type S-wave Log System is designed for insertion of both its vibration
source and receiving unit (geophones) into the borehole for logging. The receiving unit consists
of two geophones which are placed at 1 m interval and the distance from the source to each
geophone is fixed. Accordingly, while a fixing type logger has to place its vibration source on
the surface, the suspension type has the two in the borehole, keeping them at fixed intervals,
and therefore can continue measuring in the borehole regardless of the depth.

In addition, the suspension type system is designed to measure sectional velocity at 1m
interval, so that it is able to detect fine velocity vibrations from soil to soil. It employs indirect
excitation as a vibration source. It conveys the excitation force caused by hitting inhole water
to the borehole wall using inhole water as a medium.

The receiving unit is so designed that the apparent specific gravity may be equal to 1. In
this report the author describes the process of instrument development, outlines the system
structure and gives the results of experiments on the newly developed “Suspension Type
S-wave Log System” which is designed to measure S-wave far more deeply, precisely and
simply than conventional S-wave logging as represented by the Borehole Pick Method.

This report may be summarized as follows:

1. The possibility of producing a practical instrument was confirmed.

2. A solenoid type electromagnetic source was newly devised for indirect excitation of the

system and the device was confirmed to be practicable.

3. While the conventional indirect excitation device is able to detect only P-wave, the new

excitation mechanism can detect two waves simultaneously. This device is also confirmed
to be practicable. S

4. The newly developed prepressured type filter tube proves its practicability in excluding

obstructive tube waves.

5. Usability of this system up to a depth of 500 m would be available in our confidence.

Further, layers whose S-wave velocity is around 1km/sec were proved to be measurable.
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