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84-029 BULK DENSITY (Core Method) 

1. Application 

-. 

1.1 Soil bulk density is the ratio of the oven-dried mass of soil to its 
volume either at time of sampling or at a specified moisture 
content. 
centimeter 

It is ysually expressed in terms of grams per cubic 

( Q/m3 > . 
(g/cm ) or SI units of megagram per cubic meter 

Measurement of bulk density generally require cores or 
clods in their natural structure. 

1.2 To obtain core samples is relatively simple if no stones are present, 
however, it is more difficult to obtain good quality cores. The core 
sampler is pushed or driven into the soil to the desired depth and 
then removed. Many samplers are available which are provided with a 
metal casing to hold the core and permit easy removal and handling of 
the sample during weighing, wetting and drying. If the soil sampler 
is assumed to be full its volume may be used as the volume of soil. 
If the sampler is not full an independent measurement must be made of 
the volume of soil. 

2. Apparatus 

2.1 Core sampler - hand operated sampler such as a modified Uhland 
sampler (7.62 cm dia. x 7.62 cm length) or truck mounted hydraulic 
sampler. 

2.2 Sharp, rigid knife or spatula. 

2.3 Balance sensitivity 0.01 gms. 

2.4 Oven capable of 105OC. 

2.5 Plastic bags - large enough to hold sample. 

2.6 Weighing tins - 32 oz or large enough to hold soil sample. 

2.7 Metal disk to cover ends of core. 

2.8 Tape - (masking). 

2.9 Glass beads (260 pm) - to be used to measure the volume of the core 
sampler unoccupied by soil. 

3. Procedure 

3.1 Prepare a smooth QndisturbedV' vertical or horizontal soil surface at 
the depth to be sampled. 

3.2 Drive or press the sampler into the soil far enough to fill the inner 
cylinder but not so far as to compress the soil. Do not rock the 
sampler as this tends to disturb the soil. 

-- _. .- 
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3.3 Carefully remove the sampler so as to preserve the sample. Separate 
the two cylinders, retaining the "undisturbed*' soil in the inner 
cylinder. 

3.4 Carefully trim the soil sample flush with each end of the cylinder. 
If the sample is to be used for other purposes such as pore-size 
distribution it is not necessary to trim the ends completely flush. 

3.5 If only bulk density and water content are to be determined and 
assuming the sample fills the cylinder completely the soil can be 
pushed out of the cylinder into a plastic bag. The bag should be 
closed and labeled. 

3.6 If the soil is kept in the cylinder, place a metal disk on each end 
and carefully place in a plastic bag. The opening of the bag is 
folded alongside the cylinder and taped in place. The sample should 
be transported to the laboratory with a minimum of disturbance. 

3.7 For samples which do not completely fill the cylinder proceed to step 
4. 

3.8 The full cylinder or the soil from the cylinder is placed in a 
weighing tin and weighed. The weight of the wet soil plus tin plus 
cylinder is recorded as Wl. Record the weight of the tin as W2 and 
the weight of the cylinder as W3. These weights (W2 and W3) may be 
measured before sampling or after drying. The samples are then dried 
in an oven at 105OC. The time required to dry the sample varies with 
the amount of soil present. For cores, 7.62 cm dia. X 7.62 cm long, 
we used 72 hrs to dry; for smaller samples less time is required. 
Record the weight of the oven dry sample, tin and cylinder as W4. 
The wet weight (Wl) is used to calculate the moisture content at time 
Of sampling. 

3.9 Calculate the bulk density 

Db = W4-W2-W3 
Vol. of cylinder 

and moisture content 

QV = Wl-(W4-W2-W3) x Db 
W4-W2-W3 

4. Procedure to calculate volume of soil in partially filled cores 

4.1 A metal disk is placed on one end of the cylinder containing the 
soil. It is advisable to start with the disk on the end which 
requires the greatest correction. 

4.2 A graduated cylinder is filled with glass beads and then weighed. 
The weight and volume of glass heads are recorded as Wgl and Vgl. 
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4.3 The soil sample and cylinder are placed in a tray. The end with the 
disk is placed downwards. 

4.4 Glass beads are poured onto the soil surface. The glass beads are 
then leveled to the top of the cylinder using a stiff spatula. 

4.5 Another disk is fastened on this end and the cylinder is turned 
over. The other end of the cylinder is now filled with glass beads 
and leveled. 

4.6 The cylinder containing the soil and glass beads is placed in a 
weighing can and placed in a drying oven at 105OC until dry. 

4.7 The excess glass beads from the tray are poured back into the 
graduated cylinder and the volume and weight recorded as Vg2 and 
Wg2 respectively. 

4.8 After the sample is dried it is removed from the oven and cooled over 
a desiccant. It is then weighed and the weight recorded as Wg3. 

4.9 Using calipers or ruler measure the diameter and length of the 
cylinder and record as Vl. 

4.10 The weight of the empty cylinder and the tin are recorded as W3 and 
W2 respectively. 

5. Calculations 

5.1 Calculations: 
Volume of Soil = Vl - (%1-s)* 

C 

Bulk density = wg3-(w_@;L-w&+w -w 
Volume of-ZoF!Z 

*NOTE: Although the volume of glass beads added is recorded it is not a 
very accurate measurement of volume. It is advisable to pack 
cylinders of known volume with glass beads in the same manner as 
glass is added to the soil sample. The weight of glass beads 
added is divided by the volume of the cylinder. This is the 
density of the glass beads (C) and is used to calculate the volume 
of glass beads added to the soil sample. In our laboratories we 
use glass beads with a nominal diameter of 260 pm. 
beads will pack at a density of 1.499 g/cm3. 

These glass 
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