Experiment 18
Part III
Standard Method of Test For

THEORETICAL MAXIMUM SPECIFIC GRAVITY AND DENSITY OF BITUMINOUS PAVING MIXTURES
 (ASTM D 2041-91)
Purpose:  This test method covers the determination of the theoretical maximum specific gravity and density of uncompacted bituminous paving mixtures at 25 (C

Summary of Test Method:  A weighed sample of oven-dry paving mixture in the loose condition is placed in a tared vacuum vessel.  Sufficient water at a temperature of 25 ( 4 (C is added to completely submerge the sample.  Vacuum is applied for from 5 to 15 min to gradually reduce the residual pressure in the vacuum vessel to 30 mm Hg or less.  At the end of the vacuum period, the vacuum is gradually released.  The volume of the sample of paving mixture is obtained by filling the vacuum container level full of water and weighing in air.  At the time of weighing, the temperature is measured as well as the mass.  From the mass and volume measurements, the specific gravity or density at 25 (C is calculated.  If the temperature employed is different from 25 (C, an appropriate correction is applied.

Apparatus Required:  

· Vacuum Container - A small volumetric flask with a capacity of approximately 2000 mL.

· Balance - with ample capacity, and with sufficient sensitivity to enable the specific gravity of samples of uncompacted paving mixtures to be calculated to at least four significant figures.

· Vacuum pump or water aspirator, capable of evacuating air from the vacuum container to a residual pressure of 30 mm Hg.

· Residual pressure manometer - To be connected directly to the vacuum vessel and to be capable of measuring residual pressure down to 30 mm of Hg.

· Manometer or Vacuum Gauge - Suitable for measuring the vacuum being applied at the source of the vacuum.

· Thermometers - Calibrated liquid-in-glass thermometers of suitable range.

Sampling:  Obtain the sample according to the following size requirements:



Size of Largest Particle of Aggregate:   




        Mixture, in.                                   Minimum Sample Size, g




    1 ½ 




4000





    1 




2500





    ¾  




2000





    ½ 




1500





    ¼ 




1000





 No. 4




 500

Calibration of Flask:  

 Calibrate the flask by determining the mass of the flask when filled with water over the range of water temperatures likely to be encountered in service.  Designate this mass as D.  Plot a graph of mass of flask filled with water versus water temperatures.

Procedure:  

1. Separate the particles of the sample of paving mixture by hand, taking care to avoid fracturing the aggregate, so that the particles of the fine aggregate portion are not larger than 1/4 in.  If a sample of paving mixture is not sufficiently soft to be separated manually, place it is a flat pan, and warm it in an oven until it can be separated.

2. Unless the paving mixture has been prepared in a laboratory using oven-dry aggregates, oven-dry the sample to constant mass at a temperature of 105 ( 5 (C.

3. Cool the sample to room temperature, place it in a tare container and weigh.  Designate the net mass of the sample as A.  Add sufficient water at a temperature of approximately 25 (C to cover the sample completely.

4. Remove air trapped in the sample by applying gradually increased vacuum until the residual pressure manometer reads 30 mm Hg or less.  Maintain this residual pressure for 5 to 15 min.  Agitate the container and contents during the vacuum period either continuously by a mechanism device, or manually by vigorous shaking at intervals of about 2 min.

5. At the end of the vacuum period, gently release the vacuum and fill the flask with water and adjust the contents to a temperature of 25 ( 1 (C.  Determine the mass of the container (and contents), completely filled.  Designate this mass as E.

Experimental Data, Results and Calculations:
· Tabulate the data in the given Test Data Sheet.  Report the theoretical maximum specific gravity to the nearest third decimal.

· Calculate the theoretical maximum specific gravity of the sample at 25 (C as follows:



Theoretical Maximum Specific Gravity =      A / (A + D - E)

Where:



A = mass of oven dry sample in air, g



D = mass of container filled with water at 25 (C



E   = mass of container filled with sample and water at 25 (C

Discussion:  Discuss about the test and results in the given Test Data Sheet.
Experiment No. 18
Test Data Sheet
THEORETICAL MAXIMUM SPECIFIC GRAVITY OF 

LOOSE PAVING MIXTURE

Sample No. _________ Description of Material: _____________________________________

Tested by: ______________________________  Date of Testing: ________________________

Test Temperature: ____________  ( C; Sample Type: _____________________ ; 

	Test No.
	Mass of Oven Dry Sample in Air, g

A
	Mass of Container filled with water at 25 (C

D
	Mass of Container filled with sample and water at 25 (C

E
	Theoretical Maximum Specific Gravity

A / (A+D-E)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	Average Theoretical Maximum Specific Gravity 
	


Discussion of Test Results: _______________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________
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