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Experimental Study on the Evaluation of the Clogging Limit in Gravel Drain

Kouki ZEN*
Hideaki OHNEDA**

Kazuaki IRISAWA %%

Synopsis

The purposes of this study are (1) to develop the testing method evaluating the clogging limit of

the gravel drain, (2) to investigate the influence factors affecting the clogging limit with the developed
testing technigque, and (3) to estimate the change of the coefficient of permeability of the clogged
gravel drain.

In the experiments, the weight of the sand catched in the gravel is measured, by cutting the gravel

into several thin layers, so that the factors such as the overburden, the relative density of sand, the
hydraulic gradient and the flow velocity are evaluated quantatively.

The measured coefficients of permeability of the clogged gravels are compared with the theoretical

ones which are derived from both the Zunker type and the Kozeny type equations.

(1
(2)

{(3)

(4)

(5}

(6)

The main findings of the study are as follows;

No effect of the overburden on the clogged gravel length and weight is observed,

The clogged gravel length and weight increase as the hydraulic gradient increases, the relative
density decreases and the flow velocity increases.

It is found that the clogged gravel length and weight tend to increase as the flow time increases,
becoming the constant values within about one hour.

The coefficient of permeability of the clogged gravel showed 1/2.3 of that of the gravel for the
15% of the weight ratio of the sand catched in gravel (Wr), 1/5 for the 30% of Wr and almost the
same value as that of the sand for the 50% of Wr.

The decrease of the coefficient of permeability is well represented by the Kozeny type equation
within 15% of the volume ratio of the sand catched in gravel.

The test results show that the proposed testing technique is useful to evaluate quantatively the
clogging limit of the gravel drain.

* Chief of Soil Dynamics Laboratory, Soils Division
** Former Sentor Research Engineer, Soils Division
##% Member of Soil Dynamics Laboratory, Soils Division
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