EXPERIMENT # 4

Standard Test Method for Density, Specific Gravity and Absorption of Fine Aggregate

Theory:

Four moisture conditions are defined for aggregates depending on the amount of water held in the pores or on their surface.

Damp or wet:

Aggregate in which the pores are filled with water and with free water also on their surface.

Saturated surface dry:

Aggregate in which the pores are filled with water but with no free water on the surface.

Air dry:

Aggregate that has a dry surface but contains some water in the pores.

Oven dry:

Aggregate that contains no water in the pores or on the surface.

Density:

Density of material is defined as mass per unit volume. Density of water is 1000kg/m3, 1g/cc or 62.4lb/ft3.

Significance of density:

If a minimum density is specified, for example, in heavy weight concrete for nuclear radiation shielding and the aggregates used in concrete have density less than the specified value then the concrete used for nuclear radiation shielding will not be able to absorb nuclear radiations and it will not fulfill its purpose.

Specific Gravity:

The specific gravity of an aggregate is the mass of the aggregate in air divided by the mass of an equal volume of water.

Specific Gravity (oven dry):

Specific gravity (oven dry) of an aggregate is the oven dry mass divided by the mass of a volume of water equal to the saturated surface dry aggregate volume.

Specific Gravity (saturated surface dry):

Specific gravity (saturated surface dry) of an aggregate is the saturated surface dry mass divided by the mass of a volume of water equal to the saturated surface dry aggregate volume.

Specific Gravity (apparent):

Specific gravity (apparent) of an aggregate is the oven dry mass divided by the mass of a volume of water equal to that of the solid including the impermeable pores.

Significance of Specific Gravity:

The specific gravity of an aggregate is used in mixture proportioning calculations to find the absolute volume that a given mass of material will occupy in the mixture. Absolute volume of an aggregate is the volume of solid matter and internal pores excluding the spaces between the particles. The absolute volume is used to calculate the volume of a batch of concrete.

In a given concrete mixture, substituting one aggregate with another of a different specific gravity will cause the volume of concrete to change for the same batch mass. Because concrete is often sold by volume, this change means that either the purchaser is receiving less concrete than ordered or the producer is supplying more concrete than purchased.

Specific gravity can also indicate possible material contamination. Deleterious particle are often lighter than aggregate particles and therefore a large amount of deleterious material in an aggregate sample may result in a abnormally low specific gravity.

Absorption:

The increase in mass of aggregate due to water penetration into the pores of the particles is called absorption.

Significance of Absorption:

To calculate the amount of mixing water in a concrete batch, it is necessary to know the amount of water absorbed by the aggregates. If absorption value is not known then the total water needed  for concrete cannot be determined accurately.
Apparatus:

Balance, Graduated cylinder, Oven

Procedure:

Partially fill the graduated cylinder with water. Add 500g of saturated surface dry (SSD) fine aggregate in graduated cylinder. Agitate the graduated cylinder to eliminate all air bubbles. After eliminating air bubbles bring the water level in graduated cylinder to its calibrated capacity. Determine the total mass of the graduated cylinder, specimen and water. Remove the fine aggregate from the graduated cylinder, dry in the oven at a temperature of 110 degree centigrade, allow to cool in air at room temperature for 1 hour and determine its mass.

Then fill the graduated cylinder to its calibrated capacity with water and determine its mass.

Specific gravity (oven dry) = A/ (B + S – C)

Specific gravity (saturated surface dry) =   S/(B+S – C)

Specific gravity (apparent) =  A/ (B+A-C)

Absorption % =  (S-A)/A x 100

Where

S = mass of saturated surface dry specimen (g)

A = mass of oven dry specimen (g)

B = mass of graduated cylinder filled with water to its calibrated mark (g)

C = mass of graduated cylinder filled with specimen and water to calibration mark (g)

EXPERIMENT # 5

Standard Test Method for Density, Specific Gravity and Absorption of coarse aggregate

Apparatus:

Balance, Sample container, Water tank, Sieves, Oven

Procedure:

Dry the test sample in the oven to constant mass at a temperature of 110 degree centigrade and then cool it in air at room temperature for 1 to 3 h or until the aggregate has reached a temperature that is comfortable to handle. Immerse the coarse aggregate in water for 24 hours. Remove the test sample from water and roll it in a large absorbent cloth to remove water from surface. Determine the mass of the test sample in saturated surface dry condition. After determining the mass place the saturated surface dry sample in sample container and determine its apparent mass in water. Remove all entrapped air before determining its mass by shaking the container while immersed. Dry the test sample in oven at temperature of 110 degree centigrade, cool in air at room for 1 to 3 hours or until the aggregate is comfortable to handle and determine its mass.

Specific gravity (oven dry) = A/(B-C)

Specific gravity (saturated surface dry) = B/(B-C)

Specific gravity (apparent) = A/(A-C)

Absorption % =  (B-A)/B x 100

Where

A= mass of oven dry test sample in air (g)

B= mass of saturated surface dry test sample in air (g)

C= apparent mass of saturated test sample in water (g)

