Experiment No. 14
Standard Method of Test for

SPECIFIC GRAVITY OF SEMI-SOLID BITUMINOUS MATERIALS

(ASTM D70-82)

Purpose:  The method covers the determination of the specific gravity of semi-solid bituminous materials, asphalt cement, and soft tar pitches by use of pycnometer.

Apparatus Required:
 Pycnometer, glass, consisting of a cylindrical or conical vessel, stopper with a hole.

 Water Bath, constant temperature capable of maintaining the temperature.

 Thermometers, calibrated liquid-in-glass, of suitable range with graduations at least every 0.1 (C.

 Distilled or Deionized Water - Freshly boiled and cooled distilled or deionized water shall be used to fill the pycnometer and the beaker.

Preparation of Equipment:
 Partially fill a 600-mL low-form beaker with freshly boiled and cooled distilled or deionized water to a level that will allow the top of the pycnometer to be immersed to a depth of not less than 40 mm.

 Partially immerse the beaker in the water bath to a depth sufficient to allow the bottom of the beaker to be immersed to a depth of not less than 100 mm, while the top of the beaker is above the water level of the bath.  Clamp the beaker in place.

 Maintain the temperature of the water bath within 0.1 (C of the test temperature.

Calibration of Pycnometer:
1. Thoroughly clean, dry, and weigh the pycnometer to the nearest 1 mg.  Designate this weight as A.
2. Remove the beaker from the water bath.  Fill the pycnometer with freshly boiled distilled or deionized water placing the stopper loosely in the pycnometer.  Place the pycnometer in the beaker and press the stopper firmly in place.  Return the beaker to the water bath.

3. Allow the pycnometer to remain in the water for a period of not less than 30 min.  Remove the pycnometer, immediately dry the top of the stopper with one stroke of a dry towel, then quickly dry the remaining outside area of the pycnometer and weigh to the nearest 1 mg.  Designate the weight of the pycnometer plus water as B.

Procedure:
1. Preparation of Sample - Heat the sample with care, stirring to prevent local overheating, until the sample has become sufficiently fluid to pour.  In no case should the temperature be raised to more than 111 (C above the expected softening point for asphalt.  Do not heat for more than 30 min, and avoid incorporating air bubbles into the sample.

2. Pour enough sample into the clean, dry, warmed pycnometer to fill it about three fourths of its capacity.  Take precautions to keep the material from touching the sides of the pycnometer above the final level, and to prevent the inclusion of air bubbles.  Allow the pycnometer and its contents to cool to ambient temperature for a period of not less than 40 min, and weigh with the stopper to the nearest 1 mg.  Designate the weight of the pycnometer plus samples as C.

3. Remove the beaker from the water bath.  Fill the pycnometer containing the asphalt with freshly boiled distilled or deionized water, placing the stopper loosely in the pycnometer.  Do not allow any air bubbles to remain in the pycnometer.  Place the pycnometer in the beaker and press the stopper firmly in place.  Return the beaker to the water bath.

4. Allow the pycnometer to remain in the water bath for a period of not less than 30 min.  Remove the pycnometer from the bath.  Dry and weigh using the same technique and timing as that employed in 3.  Designate this weight of pycnometer plus sample plus water as D. 

Experimental Data, Results and Calculations: 

 Tabulate the data in the given Test Data Sheet.  Report specific gravity and density to the nearest third decimal and the test temperature of 25/25 (C.
 Calculate the specific gravity to the nearest 0.001 as follows:                   
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A    (   Weight of pycnometer plus stopper. 

B    (   Weight of pycnometer filled with water.

C    (   Weight of pycnometer partially filled with asphalt, and
D   (    Weight of pycnometer plus asphalt plus water.

 Calculate density to the nearest 0.001 as follows:

Density = specific gravity . WT 

Where:

Specific gravity = calculation from above, and 

WT  =  density of water at test temperature in desired units *

    * Density of water at test temperature 25 (C = 0.9971 g/cm3 

 Precision - Materials tested at 25 (C, the standard deviation has been found to be 0.00082.  Therefore, results of two properly conducted tests by the same operator should not differ by more than 0.002.

 Results of properly conducted tests by the same operator for density should not differ by more than  0.002 g/cm3 for a test temperature of 25 (C.

Discussion:  Discuss about the test and results in the given Test Data Sheet.

Experiment No. 16
Test Data Sheet
SPECIFIC GRAVITY AND DENSITY OF SEMI-SOLID BITUMINOUS MATERIALS
Sample No. _________  Description of Material: ______________________________________

Tested by: ______________________________  Date of Testing: ________________________

Test Temperature: _______ (C;  Type of Asphalt: ___________ ;  WT at 25 (C ______________

(a)  Specific gravity:

	Test No.
	Pycnometer No.
	Wt. of pycnometer + stopper

A
	Wt. of pycnometer filled with water

B
	Wt. of pycnometer partially filled with water

C
	Wt. of pycnometer + asphalt + water

D
	Specific Gravity

(C - A) /

[(B - A)  - (D - C)]

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	Average Specific Gravity
	


(b)  Density:

	Test No.
	Pycnometer No.
	Density, g/cm3

	1
	
	

	2
	
	

	3
	
	

	Average
	


Discussion of Test Results:  _______________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________
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