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Australian StandardTM

Methods of testing soils for engineering purposes

3.7.1:  Soil classification tests—Determination of
the sand equivalent of a soil using a
power-operated shaker

1   SCOPE

This Standard sets out a procedure for the measurement of the sand equivalent of road-
making aggregates for quality control purposes. It provides an empirical measure of the
quantity and type of the fines in the aggregate tested (see Note 1).

2   REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS
1152 Specification for test sieves
1289 Methods of testing soils for engineering purposes
1289.0 Part 0: General requirements and list of methods

3   APPARATUS

The following apparatus is required:

(a) Test cylinder, made of transparent plastic material of adequate strength and having a
wall thickness of about 4 mm, inside diameter of 32 ±0.5 mm and height of about
430 mm (see Figure 1). The cylinder shall be graduated in 5 mm intervals from the
bottom to a height of 380 mm. A rubber stopper is required for the cylinder.

(b) Irrigator tube (see Figure 2) consisting of a hard-drawn stainless steel or hard brass
tube 6.3 mm in external diameter and 0.9 mm to 1.6 mm in wall thickness. The lower
end shall be shaped in the form of a wedge, each face of the wedge being pierced with
a hole 1 mm in diameter.

(c) Working solution container—a transparent glass or plastic bottle of 5 L capacity,
fitted at the bottom with a stopcock to control the flow of solution. The bottom of the
bottle is placed 1 m ±150 mm above the workbench.

(d) Flexible tube made of rubber or plastic, approximately 1.5 m long and with an inside
diameter approximately 5 mm, used to connect the irrigator tube to the working
solution container.

(e) Piston, made of brass or stainless steel (see Figure 3) comprising a rod, a base and
collar, a sleeve to fit the test cylinder and a mass fixed to the top of the rod.

(f) Shaking machine, power operated, capable of horizontally holding the test cylinder
described in Item (a) above and applying to it a horizontal rectilinear periodic and
sinusoidal movement of between 199 mm and 204 mm amplitude at between 173 and
177 cycles per minute.

(g) Separation sieve, 300 mm diameter, 4.75 mm aperture size, and receiver complying
with AS 1152.
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(h) Sample splitter with openings between 7 mm and 13 mm.

(i) Plastic funnel with an opening large enough to allow the sample aggregates to be
readily poured into the test cylinder.

(j) Metal funnel or strainer with perforated plate or wire mesh strainer with 4.75 mm
openings.

(k) Balance of at least 300 g capacity with a limit of performance not exceeding ±0.5 g.

(l) Timer graduated in seconds.

(m) Thermometer covering the range 0°C to 50°C with an uncertainty of 0.5°C.

(n) Drying oven complying with AS 1289.0 thermostatically controlled to operate at
105°C to 110°C or, alternatively, infrared lamps with controls to provide a
temperature in the sample aggregates of 105°C to 110°C.

(o) Glass or plastic bottles of 60 mL capacity to hold stock solution.

(p) Bottles of approximately 5L capacity in which to mix the working solution.

(q) Plastic wash bottles of convenient capacity to hold working solution used to wash the
sample aggregate through the strainer described in Item (j) above.

(r) Glass measuring cylinder of 1000 mL capacity graduated in 50 mL intervals.

(s) Miscellaneous ancillary equipment, e.g. bowls, dishes, spatulas and brushes.

4   SOLUTIONS

The following solutions are required:

(a) Stock solution   Take the following components:

(i) 219 ±2 g of crystallized calcium chloride hexahydrate, AR grade;

(ii) 480 ±5 g of glycerine of 99% glycerol, BP grade; and

(iii) 12 ±0.5 g of 40% formaldehyde solution, BP grade.

Mix the three components in a one litre volumetric flask and add distilled water to
make one litre of the stock solution (see Note 2).
CAUTION: THE COMPONENTS OF THE STOCK SOLUTION USED IN THIS
METHOD MAY BE HAZARDOUS TO HEALTH UNLESS PROPER PRECAUTIONS
ARE TAKEN. THEREFORE, IT IS ESSENTIAL THAT OPERATORS RECEIVE
INSTRUCTIONS IN THE POTENTIAL HAZARDS AND PRECAUTIONS,
TOGETHER WITH ROUTINE SAFETY PROCEDURES. THE STOCK SOLUTION
SHOULD BE HANDLED AND PREPARED IN A SUITABLE FUME CUPBOARD.

(b) Working solution   Prepare as follows:

(i) Batch 50 mL volumes of the stock solution into 60 mL bottles, ready for
addition to 1950 mL distilled water to make up 2000 mL working solution.

(ii) Keep the solution at a temperature of 22 ±3°C whenever possible. After storage
for 15 days discard the solution and, before introducing a fresh batch of
working solution (see Note 3), thoroughly clean the bottles, solution container,
irrigator tube and flexible tube.

5   SAMPLES

Test samples shall be prepared as follows:

(a) Obtain two representative test samples from the bulk sample of aggregate, each of
such size that they will contain approximately 300 g of material passing a 4.75 mm
sieve. On each test sample continue the preparation specified in Steps (b) to (f).
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