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Standard Test section: ASPHALT MIXES
Procedures Manual subject: ASPHALT FILM THICKNESS
DETERMINATION
1 SCOPE
This method is to obtain the asphalt thickness coating the aggregate particlesin asphalt mixes.
2. APPARATUSAND MATERIALS
Not applicable.
3. PROCEDURE

31 Data Required

The following asphalt mix properties are needed for calculations:

a)  Percent asphatin mix
b)  Theoretica maximum theoretical specific gravity

¢) Bulk specific gravity of aggregate
d) Gradation of the designated sieves

e)  Agphalt specific gravity

3.2 Test Procedure

Using the following surface area characteristics for the specified sieve sizes, calculate
the total surface area of the aggregate in your mix;

Sieve Size (mm) Area Factor (m/kg)
+4.75 mm (0.41x1.00)

4.75mm 0.41
2.36 mm 0.82
1.18 mm 1.64
600 um 2.87
300 pm 6.14
150 um 12.29

75 um 277
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If your gradation analysisis reported in sieve sizes other than those shown, interpolate to
estimate the percent passing on the above noted sieves.

Multiply each sieve passing percentage by its appropriate area factor.
e.g. if 5% passes 75 pm sieve, the calculation is 0.05 x 32.77 = 1.64 m?/kg

Be sure to account for the material above 4.75 mm by using 100% times the factor, i.e. 1
x 0.41.

Sum all the above calculated areas. This equals the total surface area (SST) in m?/kg for
the mix.

Cdculate the Absorbed Asphalt using the formula:

ASP x BSG - [ BB (100+ ASP)

_ TMSG
Absorbed halt =
AP BSG

-100] ASG

Where:

ASP = Agphalt content of the mix by dry weight of aggregate
BSG = Bulk specific gravity of the aggregates in the asphalt mix
TMSG = Theoretica maximum specific gravity of the asphalt mix
ASG = Specific gravity of the asphalt cement in the mix

Convert percent absorbed asphalt to percent absorbed by total mix basis (Pua)

100

Poa = % Absorbed Asphalt x
100 +% Asphalt

Calculate percent asphalt content (P,) by total mix basis

100
100 +9% Asphalt

Py = % Asphalt x

Calculate Effective Asphalt (Pue) by total mix basis

Poo= P Pan
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Cdculate Effective Film Thickness (Fpe) in um

_ 98IxPR,
SST x (100- P)

I:be

Calculate the Dust Proportion ratio (DP), it is the ratio of the amount passing the75 um
sieve to the effective asphalt content by total mix.

Percent Passing 75 um sieve

DP=
Percent Effective Asphalt (P,.)

EXAMPLE
Mix Properties:

% Asphalt 5.5 (by dry weight of aggregate)

TMSG 245

BSG 2.595

ASG 1.020 ( assumed)

Gradation Determined as described in this procedure

SST - As determined by described procedure to be = 7.74 m%/kg

2595 (1055
(55x2595) - [ ( ) -100] x 1020

Absor bed halt = '

AP 2505

= 0.90%

Ppa=0.90 x 100 = 0.85% (absorbed asphalt by total mix)

105.5
P, =5.5x 100 = 5.21% (Yoasphalt by total mix)

105.5
Poe=5.21-0.85 = 4.36% (effective asphalt by total mix)
Foe=_ 981 x4.36 = 5.82 um (effective film thickness by total mix)
7.74 x (100-5.21)
DP=5.0% =115
4.36%
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RESULTSAND CALCULATIONS

41 Collection of Test Results

Report the results for the Effective Film Thickness and for the Dust Proportion ratio.
Theresults for the Effective Film Thickness are reported in micrometres. The resultsfor
Dust Proportion ratio have no units.

References

Superpave Series No. 2 (SP-2)
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