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(72) Permeability Evaluation and Turbulence Behaviour in Discontinuous Rock Masses

Haruhiko SUEYOSHI *1

Fujio OHMURA x2
Katsuyuki KATOH *2
Isamu UENO *3

ABSTRUCT

In seepage flovw analysis on dam foundations, permeability ( K-value ) is converted into 1.0 X10 %ca/s
for a unit of Lugeon-Value, i.e. 1 Lu=1.0 X 10 Sca/s, considering the flow specification as to be laminar
flow.

On the other hand, under the condition of turbulent flow, perseability must be evaluated with the
similar hydraulic gradient (granted to be approximately 1.0) to that in state of H.W.L reservoir.

However, since the hydraulic behaviour when reservoir water level is at H.W.L and in Lugeon-Test has
not been clarified yet, in study of foundation sealing area with K-Value converted as above, total leakage
shows neither any declination with widening the sealing area nor any increment in its absalute value
compared with in-situ observed value.

This paper is a sammary of authors’ results from a study on permeability evaluation in Discontinuous
Rock Masses with hydraulic behaviour under the condition mentioned above and in Lu-Test. The evaluation is
based on some results from numerical simulation with discontinuous mode! considering turbulent flow.

Some useful conclusions are as following:

i) In highly permeable rock masses in Lu-Test;
The hydraulic gradient around the bore hole becomes steeper as to be i= 300 and this steepness
leads the flow to be turbelence. Moreover, the turbidity differs with the apperture.
ii) In highly permeable rock masses under H.W.L. condition;
In the similar rock masses with the Lu-value of 70 to 80 during water restoration-- the hydraulic
gradient is considered to be approximately 1.0-- the flow condition can 'be considerably different
In case that there exist a lot of discontinuities there may occur laminar flow. However, if only
single discontinuity is distributed in each 3 meters distance, it may be a turbulent flow.If there
exists turbulence, we have to consider the permeability as a nonlinear coefficient.
Finally, we have reached a conclution that in seepage flow analysis on dam foundaion, sealing

effects may differ in accordance with permeability.
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