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Standardization Procedure for Unit Weight 
Measures and Type B Pressure Air Meters 

for  
AASHTO Test Methods T 121 and T 152  

and  
ASTM Test Methods C138 and C231 

 

Procedure Designation: IHC-15 
 

Equipment required to perform the standardization: 
 

1. Standardized balance with a capacity of at least 15,000 g and readable to at least the 
nearest 0.1% of all mass determinations 

2. Standardized thermometer with a range of 15.6 – 29.4°C (60 – 85°F) and readable to at 
least 1°C/F 

3. Room temperature water 
4. Glass plate 
5. Cup grease 
6. Bulb syringe or plastic wash bottle  
7. Air meter extension tubes 
8. Container of sufficient size to contain the water removed for the test point 

 

Procedure: 
 
Bowl Volume Determination 

1. Apply cup grease to the rim of the meter bowl. 
2. Set the balance to read in grams. 
3. Determine and record the mass of the glass plate, grease, and empty bowl. 
4. Fill the bowl with water at a temperature 15.6 – 29.4°C (60 – 85°F). 

a. When the water gets to the top, start sliding the glass plate over the flange of 
the measuring bowl, allowing excess water to spill over, and, using a bulb syringe 
or plastic wash bottle, add water to eliminate air bubbles.  

b. Continue this process until the glass plate completely covers the bowl and no air 
bubbles are visible beneath the plate. 

c. Remove any water that may have overflowed so that the outside surfaces of the 
bowl and plate are dry. 

5. Determine and record the mass of the glass plate, grease, and bowl filled with water. 
6. Remove the glass plate. 
7. Determine and record the temperature of the water in the bowl. 
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a. If the temperature of the water isn’t within 15.6 – 29.4°C (60 – 85°F), adjust the 
water temperature to within this range and repeat Steps 3 – 6. 

8. Remove the grease from the rim of the bowl. 
 
Gauge Standardization 

1. Determine the air content at which the gauge will be standardized by reviewing air 
contents for the mix designs being or to be tested.   
 
Note: Standardization may be performed at one or two test points within the range of 
air contents being encountered. 
 

2. Determine and record the initial pressure (IP) line that will be confirmed to the nearest 
0.5: 

a. If the gauge was previously standardized, use the IP line that was determined 
during the most recent standardization as your starting point; or 

b. If the air meter is new, use an IP line of 3.0 as your starting point. 
3. Fill the bowl with water. 
4. Screw the short piece of extension tubing into the threaded petcock hole on the 

underside of the cover assembly.  
5. Assemble the apparatus.  
6. Close the main air valve between the air chamber and the measuring bowl. 
7. Close the air bleeder valve. 
8. Open the two petcocks to the holes in the cover assembly.  
9. Using a bulb syringe or plastic wash bottle, add water through the petcock that has the 

extension tube below until water emerges from the opposite petcock.   
10. Ensure that all air is expelled from the opposite petcock by gently jarring the meter and 

tilting it in multiple directions while continuing to add water through the petcock that 
has the extension tube below.  

11. Pump air into the air chamber until the pressure reaches the IP line.  
12. Allow a few seconds for the compressed air to cool to normal temperature. 
13. Stabilize the gauge at the IP line by pumping or bleeding off air as necessary, and when 

using a dial gauge, tapping the gauge lightly. 
14. Close both petcocks. 
15. Press and hold the lever for the main air valve to release the air to the measuring bowl. 
16. Tap the sides of the measuring bowl smartly with the mallet to relieve local restraints.  
17. Lightly tap the pressure gauge by hand to stabilize the gauge hand. 
18. Record the gauge reading. 
19. Release the lever for the main air valve. 

a. If the gauge reading is 0.0, the IP line is good.  Proceed to Step 20. 
b. If the gauge reading is less than 0.0: 

i. Adjust the IP line to a smaller number. 
ii. Record the adjusted IP line to be used. 

iii. Slowly open the petcocks and wait for the pressure in the meter bowl to 
equilibrate with atmospheric pressure. 
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iv. Repeat Steps 9 – 19. 
c. If the gauge reading is greater than 0.0:  

i. Adjust the IP line to a larger number. 
ii. Record the adjusted IP line to be used. 

iii. Slowly open the petcocks and wait for the pressure in the meter bowl to 
equilibrate with atmospheric pressure. 

iv. Repeat Steps 9 – 19. 
 
Note: The spreadsheet allows for documentation of only two IP lines: 
 
1. the IP line determined in Step 2, and  
2. if needed, an adjusted IP line.   
 
If multiple intermediate adjustments need to be made before finally achieving a gauge 
reading of 0.0 after releasing the air, only the final, adjusted IP line is documented as the 
adjusted IP line.  Intermediate adjustments can be noted in the Notes of the 
spreadsheet, but this is not required. 

 
20. Slowly open the petcocks and wait for the pressure in the meter bowl to equilibrate 

with atmospheric pressure. 
21. Using a bulb syringe or plastic wash bottle, add water through the petcock that has the 

extension tube below until water emerges from the opposite petcock.   
22. Ensure that all air is expelled from the opposite petcock by gently jarring the meter and 

tilting it in multiple directions while continuing to add water through the petcock that 
has the extension tube below.  

23. Attach the curved tube to the same petcock that has the tube attached on the 
underside of the cover assembly.   

24. Open the two petcocks  
25. Pump air into the air chamber until the pressure reaches the IP line.  
26. Close the petcock that does not have the tubing attached. 
27. Place the empty container that will hold the water removed on the balance and tare the 

balance. 
28. Place the container beneath the tube to collect the water. 
29. Open the main air valve by pressing the lever until you have removed the amount of 

water needed to hit your test point. 
30. Determine the mass of the container and water on the tared balance. 
31. Set the balance to read in grams. 
32. Record the mass. 

 
Note: Once you have this mass, it’s recommended that you calculate your test point to see if 
this mass will result in an exact, possible gauge reading without rounding.  For example, you 
could remove a mass that results in exactly 4.85000 % water removed, and this will round to 4.9 
% in the spreadsheet and result in a gauge reading of 5.0 % passing the comparison.  However, it 
is recommended best practice to remove a few more grams of water to get closer to exactly 
4.9000% in order to minimize the amount of change resulting from rounding (using many 
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decimal places to exaggerate the point being made).  Refer to the Rounding Method of ASTM 
E29 for an approximate description of how conformance with the specifications of C231 are 
being enforced by the spreadsheet.  Refer to the Absolute Method of ASTM E29 for guidance on 
this best-practice recommendation.   

 
33. Open the petcock that does not have the tubing attached (both petcocks will now be 

open). 
34. Pump air into the air chamber until the pressure reaches the IP line.  
35. Allow a few seconds for the compressed air to cool to normal temperature. 
36. Stabilize the gauge at the IP line by pumping or bleeding off air as necessary, and when 

using a dial gauge, tapping the gauge lightly. 
37. Close both petcocks. 
38. Press and hold the lever for the main air valve to release the air to the measuring bowl. 
39. Tap the sides of the measuring bowl smartly with the mallet to relieve local restraints.  
40. Lightly tap the pressure gauge by hand to stabilize the gauge hand. 
41. Record the gauge reading to the required accuracy: 

a. To the nearest 0.1 % for readings up to and including 8.0 %, or 
b. To the nearest 1/2 dial scale division above 8.0 %. 

42. Release the lever for the main air valve. 
43. If the gauge will be standardized at a higher air content,  

a. Dry the container that will hold the water removed. 
b. Slowly open the petcock that does not have the tubing attached and wait for the 

pressure in the meter bowl to equilibrate with atmospheric pressure. 
c. Open the petcock that has the tubing attached. 
d. Repeat Steps 25 – 42. 

44. Record the name of the technician. 
45. Record the date of the standardization. 
46. Record the balance ID. 
47. Record the thermometer ID. 
48. Record the air meter ID. 
49. Assign a unique report ID and record it as the Report ID. 
50. If the gauge readings at the test points are not within 0.1 % for readings up to and 

including 8.0 % or within 1/2 dial scale division above 8.0 %,  
a. Adjust the gauge. 
b. Perform a new gauge standardization. 
c. Document the new gauge standardization on a new spreadsheet. 
d. On the new spreadsheet, explain what happened and reference the Report ID of 

the original spreadsheet. 
e. On the original spreadsheet, explain what happened and reference the Report ID 

of the new spreadsheet. 
 
Explanatory Notes 

1. T 152 and C231 require mass determinations for the bowl (W) and water removed (w) to the 
nearest 0.1 % of those respective masses.  Roughly speaking, this will result in needing a balance 
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with a readability of at least 5 grams for W and at least 0.1 grams for w.  Two different balances 
may be used to meet the various capacity and readability requirements. 
 

2. T 152 and C231 require resetting or adjusting the gauge when “two or more determinations 
show the same variation from the correct air content,” but doesn’t say anything about “two or 
more determinations” when the gauge reading is satisfactory.  This written procedure requires 
only a single determination to be made and documented in either case. 

 
3. T 152 and C231 have you determine the mass of water required to fill a calibration vessel in 

A1.2, and then use this vessel in T 152 A1.9.2 and C231 A1.9 by carefully removing the exact 
amount of water to fill the vessel.  New mass determinations aren’t made and the user is 
assumed to have removed the calibrated amount each time.  However, this introduces an 
unnecessary level of care that would need to be employed to hit that exact amount and to make 
sure you don’t accidentally overflow your calibration vessel, which would require you to repeat 
the entire process.   

 
In place of targeting this predetermined mass, T 152 A1.9.2 and C231 A1.9 make allowance in a 
certain case for removing water into an auxiliary container at the time of the gauge 
standardization and determining the mass removed at that time.  This removes the need to 
determine a calibrated mass for a calibration vessel per A1.2 and simplifies the mass 
determinations for the gauge standardizations.  This is the methodology employed by this 
procedure.  Simply use any container that has a volume larger than the amount of water 
removed to eliminate the risk of accidental overflow. 
 

4. The spreadsheet assumes gauge divisions every 0.5 % above 8 %. 
 

5. The spreadsheet uses the exact conversion factor of 1/453.59237 to convert from grams to 
pounds to determine the volume of the bowl in cubic feet. 


