Constant Head Permeability Test

A. Specimen Preparation

The representative sample of air-dried soil for the constant head test should be a coarse- grained soil, where 90 percent or more of its particles are retained on a No.200 sieve. Select twice the amount of sample required for filling the permeameter chamber, approximately 800 grams. Prepare the specimen as follows:

1) Mix sufficient water into the sample to prevent segregation of particle sizes during placement into the permeameter. Enough water should be added to allow the mixture to flow freely, forming layers.


2) Remove both the chamber cap and upper chamber from the unit by unscrewing the three knurled cap nuts and lifting them off the tie rods. Position one porous stone on the inner support ring in the base of the chamber .


3) Measure and record (data sheet 11, 12) the inside diameter of the chamber.


4) Using a scoop or funnel, pour the prepared specimen into the lower chamber, using a circular motion to fill the lower chamber to fill the lower chamber to a depth of 1.5 cm.  A uniform layer should be formed.

5) Use an appropriate tamping device to compact the layer of soil to the desired density. Repeat the compacting procedure until the sample is within 2 cm of the top of the lower chamber section.

6) Replace the upper chamber section, placing the rubber gasket between the chamber sections. Be careful not to disturb the test specimen. Continue the sample placement operation until the level of compacted material is about 2 cm below the rim of the upper chamber. Carefully level the surface of the specimen and place the upper porous stone on it.

7) Place the compression spring on the porous stone. Replace the chamber cap and sealing gasket, securing it firmly with the cap nuts. The spring will restrict upward sample movement.

8) Measure and record the sample length
B. Sample Saturation

1) Assemble the constant head funnel, rod and meter stick. Use the rod clamp to support the funnel's lower portion.


2) Adjust the level of the funnel to allow the constant water level in it to remain a few inches above the top of the specimen.
3) Connect the flexible tube from the tail of the funnel to the bottom outlet of the permeameter. Keep the valves on the top of the permeameter open.

4) Place a receiver at the top outlet to collect any water that may come out. If preferred, a piece of tubing may be connected to the outlet, leading the water to a sink or drain.

5) Open the bottom outlet valve and allow water to flow into the permeameter.

6) As soon as water begins to flow out of the top control (deairing) valve, close the control valve, letting the water flow out the outlet for a time.

7) Close the bottom outlet valve and disconnect the flexible tubing at the bottom. Connect the constant head funnel to the top side port.

8) Open the bottom outlet valve and raise the constant level head (funnel) to a convenient height to get a reasonable steady flow of water.


9) Allow adequate time for the flow pattern and/or specimen to stabilize.

C. Running the Constant Head Test

1) After equilibrium has been established, measure the volume of water flowing out for a specified time. Use a measuring cylinder and a stopwatch. Repeat three or more times, calculating the average volume of water.


2) Accurately measure the vertical distance between the funnel overflow level and the chamber outflow level.

3) Calculate the coefficient of permeability using the following equation
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Where:

A = area of cross section of specimen = 31.65 cm2
Q = discharge, cc

L = length of sample in centimeters

K = coefficient of permeability, cm/sec

q = quantity of water discharge in millileters/sec (cc/sec)

L = length of sample in centimeters

t = total time for discharge in seconds

h = hydraulic head difference across length L, in cm of water (the vertical distance between funnel overflow and chamber overflow level)

Falling Head Permeability Test

A.  Specimen Preparation

A fine-grained soil, with more than 10 percent of its particles passing through the No. 200 sieve is to be used for the falling head permeability test.

1) Compact the sample in the lower chamber section of the permeameter in layers approximately 1.5 cm deep, to within about 2 cm of the lower chamber rim. Use an appropriate tamping device to compact the sample to the desired density.


2) Remove the upper section of the chamber tie rods and place the upper porous stone on the specimen, securing the upper section of the chamber with spring to the unit.


3) Measure and record the length of the specimen.


4) Use the clamp to attach the falling head burette to the support rod. Position the burette as high as is possible for practicality. Place the meter stick directly behind the burette, so the height of water in the burette above the chamber outflow port may be read.


5) Saturate the specimen following the steps outlined for the constant head test. (Water can be supplied from either a constant head funnel system or a falling head burette system.)


B.  Running the Falling Head Test

1) After a stable flow has been established, note the time required for the water level to fall from one convenient selected level to another (use a stop watch).


2) Measure the heights of the two levels from the outflow level.


3) Calculate the permeability using the following equation
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Where:

K = coefficient of permeability, cm/sec

L = Length of sample, cm

a = area of cross section of pipette (burette), cm2
A = area of permeameter, cm2
t = time, sec

ho = initial hydraulic head difference across length L in cm of water

h1 = final hydraulic head in cm of water

The area of cross section of the graduated pipette is given by:


[image: image4.wmf])

cm

(

marking

selected

two

the

between

ce

tan

Dis

)

cm

(

marking

slected

two

the

between

difference

Volume

A

3

=








_1032344676.unknown

_1032344905.unknown

_1032345325.unknown

_1032343696.unknown

