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Lugeon Test System for Low Water Flow Pressure

with Function of Automatic Flow Control

Atsuo OHTA and Mitsuaki MURASHIMA

Abstract

Lugeon test is an insitu permeability testing method intended for use in hard bedrock.
However, many recent dam construction projects are being conducted at locations of soft
rock. Consequently, the Lugeon test has often been carried out for soft rocks having a low
limit pressure.

The Lugeon test under low water flow pressure is necessary to obtain the correct
Lugeon value and the low limit pressure which is common to soft rock. For the test under
these circumstances, the following considerations should be taking into account:

1) Pressure measurement should not done at the top of the orehole, but should
directly be measured in the examining section using a pressure sensor.

2) Highly accurate measurement of flow quantity should be conducted because small
flow volume is necessary to be determined.

These requirements for measurement are belng achieved] by using a pressure sensor
and an electromagnetic flowmeter. However, the most important problem connected with
conducting the Lugeon test under low water flow pressure is how to send off steady flowing
quantity, This problem makes it difficult to improve the reliability of test results and work
efficiency by improving measurement of pressure and flow alone.

In this regard, for use under low water pressure the authors have developed a Lugeon
test system that automatically controls flow volume. The complexity of measurement and
test failures due to human error are decreased by automatic control of flow quantlty More-
over, the work efficiency of measurement has been improved.

The characteristics of this system are as follows:

1) Pressure can be measured at a level of 0. 01 kgf/cm? with the pressure sensor in
the examining section.

2) Flow volume of 0. 01 lit/min level can be measured by using an electromagnetic
flowmeter. ‘

3) Flow can be stabilized at any flow rates by the adjustment valve.

4) It is expected that the values of both measurement of flow volume and pressure
become steady within 10 minutes after the beginning of measurement, including time of
adjustment of flow volume.
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Table 2 Comparison of measuring methods of flow volume
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Table 3 Specifications of the electromagnetic flowmeter
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Fig. 13 Example of Lugion test on weatherd granite
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Fig. 15 Example of Lugion test on welded tuff (2)
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