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4.2.1.1

Scope

This method provides a standard technique for
the laboratory determination of the minimum
dry density of a cohesionless soil (see Notes (1)
and (2)). The laboratory density may be used
for comparison with field determinations but
should not be considered as an absolute value.

4.2.1.2

Related documents

The provisions of Part 1 of this Standard are
applicable to and shall be read in conjunction
with, this method of test.

4213
Apparatus

(@) A cylindrical metal mould conforming to
the nominal size requirements given in
table 4.2.1. The sides and base of the mould
shall be of sufficient rigidity to retain its
form under rough usage.

(b) An appropriate pouring device (see table
4.2.1) such as either:

(i) A conical metal funnel of capacity 1.2
to 1.8 litres and with an included angle
of 45° to 60° and having a cylindrical
spout of nominal dimensions 20 mm
diameter by 150 mm long (see Note
@3, or

(ii) A metal scoop with a flat base and
width not more than half the diameter
of the mould.

(c) A balance of suitable capacity readable and
accurate to 0.1 % of the mass of soil re-
quired to fill the mould.

(d) A drying oven complying with the require-
ments of 1.4.2 of Part 1 and of sufficient
capacity to accommodate all of the test
sample.

(e) A metal dish or tray of suitable size to hold
the sample during the drying or filling pro-
cess.

(f) A steel straightedge of length at least 1.5
times the diameter of the mould used.

4.2.1.4
Sample preparation

(a) By adequate mixing and subdividing obtain
a sub-sample from material that has been
prepared in accordance with the procedure
described in 1.6.3 of Part 1. The size of the
sub-sample shall be dependent on the size
of mould selected which shall be consistent
with the maximum particle size shown in
table 4.2.1.

NOTE - If the maximum particle size of the
material tested is smaller than the
maximum particle size of the material
supplied to the laboratory, the mass of the
oversize material discarded shall be mea-
sured and recorded for calculation of the
percentage of the mass discarded (see
4.2.1.7.1 (b)).

(b) Dry the sub-sample to constant mass in an
oven at 105 °C to 110 °C.

4.2.1.5

Procedure

(a) Select the mould and pouring device suit-
able to the maximum size of particle in the
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sample, as indicated in table 4.2.1. Deter-
mine the mass of the mould, and record
the reading of this and all further mass de-
terminations to the nearest 0.1 % of the
mass of soil required to fill the mould. De-
termine the volume of the mould to 1 part
in 1000 either from direct measurement, or
from weighing the water required to fill the
mould. If the latter method is used take
the density of water corresponding to its
temperature (see table 4.2.2).

(b) With the dry mould on a stable base, fill it
to overflowing by placing material as

loosely as possible, using the pouring de-

vice in the manner described in item (c) or
(d) below. Do not disturb the mould during
filling (see Note (4)).

(c) When placing by pouring funnel, place the
spout on the bottom of the mould, fill with
at least 1.2 litres of material, then lift to
allow the material to flow in a steady stream
so that, at any time, the free fall is not more
than 20 mm. At the same time, move the
pouring funnel in a spiral motion to form
layers of uniform thickness with the
minimum of segregation.

(d) When placing by means of a scoop, mix
and spread the material in a dish or on a
tray in such amanner as to obtain a uniform
mixture. To minimize ‘segregation, take
scoops full at random and remix and re-
spread the remaining material as required.
In transferring the material to the mould,
allow the material to slide off the side of
the mould, rather than to fall onto the
bottom of the mould or onto the previously
placed material.

(e) Strike off the material by means of the steel
straightedge or, in the case of coarse mat-
erial, carefully remove any pieces project-
ing so that the surface voids and the
amount of material projecting above the
mould, are judged to be reasonably equal
in volume.

(f) Determine the mass of the mould and con-
tents and record. Record also the mass (M)
of the contents.

(g) Repeat steps (b) to (f). If the two values of
M differ by less than 2 %, use the lower
value. Otherwise repeat steps (b) to (f)
again. If from these three values, two are
obtained within 2 %, use the lower value
of those two. Otherwise repeat the whole
test.

4.2.1.6

Calculations

Calculate the minimum dry density (Qymin) oOf
the material from the formula:

where M = mass of dry material in the mould

(g)

V = volume of the mould (ml)

4.2.1.7
Reporting of results

4.21.71
Report the following:
(a) The date of test

(b) The maximum size of particle used in the
test (mm)

(c) Percentage of oversize material discarded

(d) The minimum dry density (tm3 to the
nearest 0.02

(e) Thenominal volume of the mould used (L).
4.2.1.7.2

State that the result was obtained in accordance
with this Standard Test Method.

NOTES ON TEST 4.2.1

(1) Soils for which this method is applicable may contain
up to 5 % by mass of soil particles passing a 75 um
sieve, except that silty sands with non-plastic fines may
contain up to 12 % passing a 75 um sieve.

(2

-

The test method may be used for soils with maximum
size particles of 75 to 200 mm and will require a mould
size dependent on the grading of the material. The
diameter and depth of the mould shall not be less than
3 times the maximum particle size for well graded soils
but may need to be up to 5 times the size for gap graded
or uniformly graded soils.

3

=

A sand flow cone as specified in NZS 3111 section 19
may be modified to suit.

4

=

Itis important to ensure that the mould is not knocked
or bumped during the filling or levelling procedures
since such action is likely to cause settlement of the
material and invalidate the test result. Should there be
any jarring of the mould during the filling or levelling
procedures, the test should be started again from step
4.2.1.5(b).

2-4.2.1
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Table 4.2.1
MAXIMUM SIZE OF PARTICLE AND DIMENSIONS OF APPARATUS FOR STANDARD MOULDS
Nominal Maximum Nominal Nominal Pouring
volume size of internal mass of device
of mould particle diameter sample
of mould
L mm mm kg
1 4.75 105 5 Funnel
3 19.0 150 12 Scoop
15 37.5 250 40 Scoop
30 75.0to 350 80 Scoop
200 (see
Note (2))

Column1 2 3 4 5
Table 4.2.2 S
ABSOLUTE DENSITY OF WATER (t/m*®) OVER TEMPERATURE RANGE 5° -30° C -

Degrees C Density Degrees C Density 7
5 1.0000 18 0.9986
6 0.9999 19 0.9984
7 0.9999 20 0.9982
8 0.9998 21 0.9980
9 0.9998 22 0.9978
10 0.9997 23 0.9975
1 0.9996 24 0.9973
12 0.9995 25 0.9970
13 0.9994 26 0.9968
14 0.9992 27 0.9965
15 0.9991 28 0.9962
16 0.9989 29 0.9959
17 0.9988 30 0.9956
Column 1 2 3 4

4.2.1-3






	

