Experiment No. 6

Standard Test Method for 

SAND EQUIVALENT VALUE OF SOILS AND FINE AGGREGATE
(ASTM D 2419-79)

Purpose:  This test method is intended to serve as a rapid field-correlation test.  The purpose of this test method is to indicate, under standard conditions, the relative proportions of clay-like or plastic fines and dusts in granular soils and fine aggregates that pass the No. 4 sieve.

Apparatus Required:

· A graduated transparent acrylic plastic cylinder, rubber stopper, irrigator tube, weighted foot assembly and siphon assembly all conforming to the respective specifications.

· Measuring Tin -  A tinned box approximately 2 1/4 in. in diameter having a capacity of 85  ( 5 ml.

· No. 4 Sieve, conforming to the requirements of Specifications E 11.

· Funnel, wide-mouth, for transferring test specimens into the graduated cylinder.

· Bottles, two 1-gal (3.78-L), to store stock solution and working solution.

· Flat Pan, for mixing.

· Clock or Watch, reading in minutes, and seconds.

· Mechanical Sand Equivalent Shaker, having a throw of 8 ( 0.04 in. and operating at 175 ( 2 cpm.

Reagents and Materials:
· Stock Solution - The materials listed below shall be required to prepare this solution.

· Anhydrous Calcium Chloride, 454 g of technical grade.

· USP Glycerin, 2050 g.

· Formaldehyde, (40 volume % solution) 47 g.

· Working Calcium Chloride Solution - Prepare the working calcium chloride solution as per the procedure outlined.

Sample Preparation:
· Obtain at least 1500 g of material passing the No. 4 sieve.

· Remove any coatings of fines adhering to the coarse aggregate.

· Prepare test specimens from the material passing the No. 4 sieve portion of the sample by the procedure given below:

· Split or quarter enough material to fill four tin measures to the brim or slightly rounded above the brim in the following  manner: 

· If it appears necessary, dampen  the material to avoid segregation or loss of fines during the splitting or quartering operations 

· Using the measuring tin, dip out four of these measures from the sample.

· Determine and record the amount of material contained in these four measures either by weight or by volume in a dry plastic cylinder.

· Return this material back to the sample and proceed to split or quarter the material making the necessary adjustments to obtain this predetermined weight or volume.

· Dry each test specimen to constant weight at 230 ( 9(F ( 105 ( 5(C) and cool to room temperature before testing.

Procedure:
· Siphon 4 ( 0.1 in. of working calcium chloride solution into the plastic cylinder.

· Pour one of the test specimens into the plastic cylinder using the funnel to avoid spillage.

· Tap the bottom of the cylinder sharply on the heel of the hand several times to release air bubbles and to promote thorough wetting of the specimen.

· Allow the wetted specimen and cylinder to stand undisturbed for 10 ( 1 min.

· At the end of the 10-min soaking period, stopper the cylinder; then loosen the material from the bottom by partially inverting the cylinder and shaking it simultaneously.

· After loosening the material from the bottom of the cylinder, shake the cylinder and contents by mechanical shaker.

· Place the stoppered cylinder in the mechanical sand equivalent shaker, set the time, and allow the machine to shake the cylinder and the contents for 45 ( 1 seconds.

· Irrigation Procedure -  During the irrigation procedure, keep the cylinder vertical and the base in contact with the work surface.  Insert the irrigator tube in the top of the cylinder, remove the spring clamp from the hose, and rinse the material from the cylinder walls as the irrigator is lowered.  Force the irrigator through the material to the bottom of the cylinder by applying a gentle stabbing and twisting action while the working solution flows from the irrigator tip.  This flushes the material into suspension above the coarser sand particles.

· Regulate the flow just before the irrigator tube is entirely withdrawn and adjust the final level to the 15-in. graduation.

· Allow the cylinder and contents to stand undisturbed for 20 min ( 15 s. Start the timing immediately after withdrawing the irrigator tube.

· At the end of the 20-min sedimentation period read and record the level of the top of the clay suspension.  This is referred to as the “clay reading.”

· After the clay reading has been taken, place the weighted foot assembly over the cylinder and gently lower the assembly until it comes to rest on the sand.

· As the weighted foot comes to rest on the sand, tip the assembly toward the graduations on the cylinder until the indicator touches the inside of the cylinder.

· Subtract 10 in. from the level indicated by the extreme top edge of the indicator and record this value as the “sand reading”.

Experimental Data and Results:

Tabulate the data in the given ‘Test Data Sheet’
Calculation and Report:
· Calculate the sand equivalent to the nearest 0.1% as follows:

SE = (sand reading/clay reading) x 100

where:

SE = sand equivalent

· If the calculated sand equivalent is not a whole number, report it as the next higher whole number.

· Determine the average sand equivalent.

Discussion:

Discuss the following about the test in the given ‘Test Data Sheet’

· wetting of specimen

· irrigation 

· clay and sand reading
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Test Data Sheet
SAND EQUIVALENT VALUE OF SOILS AND FINE AGGREGATES
Sample No. ______________Description of Material: __________________________________

Tested by: __________________________  Date of Testing: ____________________________ 

Original Weight of Sample, g: _________ 

	Test No.
	Clay Reading, Cr
(inches)
	Sand Reading, Sr
(inches)
	Sand Equivalent

( Sr / Cr ) x 100

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Average Sand Equivalent (SE)
	


Discussion of Test Results: _______________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

