
ADOT	Asphalt	Review	
Calculations

•This is not a training class, it 
is a review class.
•Persons attending this class 
should have knowledge of 
the test methods that will be 
presented.



Rounding Procedure





125.3452236 =
127.1533262 =

2.465456697 =
2.465717041 =

Rounding to the 
tenth

Rounding to the 
thousandths

125.3
127.2

2.465
2.466



AZ 427
Ignition Furnace 

Calculations





c. = 992.6 - 989.9 = 2.7



c. = 992.6 - 989.9 = 2.7 / 992.6 X 100 = .2720128950  2  7



c. = 992.6 - 989.9 = 2.7 / 992.6 X 100 = .2720128950  2  7

f. = 6101.0 – 3050.6 = 3050.43  0 5  0  4



c. = 992.6 - 989.9 = 2.7 / 992.6 X 100 = .2720128950  2  7

f. = 6101.0 – 3050.6 = 3050.43  0 5  0  4

i. = 5961.1 – 3050.6 = 2910.52  9  1 0  5



c. = 992.6 - 989.9 = 2.7 / 992.6 X 100 = .2720128950  2  7

f. = 6101.0 – 3050.6 = 3050.43  0 5  0  4

i. = 5961.1 – 3050.6 = 2910.52  9  1 0  5

j. = 3050.4 – 2910.5 = 139.9



c. = 992.6 - 989.9 = 2.7 / 992.6 X 100 = .2720128950  2  7

f. = 6101.0 – 3050.6 = 3050.43  0 5  0  4

i. = 5961.1 – 3050.6 = 2910.52  9  1 0  5

j. = 3050.4 – 2910.5 = 139.9
139.9 / 3050.4 X 100 = 4.586283766

4  5 9



c. = 992.6 - 989.9 = 2.7 / 992.6 X 100 = .2720128950  2  7

f. = 6101.0 – 3050.6 = 3050.43  0 5  0  4

i. = 5961.1 – 3050.6 = 2910.52  9  1 0  5

j. = 3050.4 – 2910.5 = 139.9
139.9 / 3050.4 X 100 = 4.586283766

4  5 9

m. = 4.59 – 0.15 – 0.27 – 0.00 = 4.174  1 7

Note: Notice “k” is a positive number. When the 
Ignition Oven calculated binder content, it 
showed it being +0.15 , more than the Calibration 
design. You have to subtract the +0.15 to get the 
corrected binder, not add. 



The Total sample weight 
from the Ignition Oven, 
rounded to the whole 
number.



2  9 1  1

After Thoroughness of Sieving 
has been achieved, add up the 
weights of the sieves and 
determine they are within 1.0% of 
the starting weight. 



2  9 1  1
2910

The weight of the coarse sieves actual total 
is 2910, the starting total from the Ignition 
Burn off is 2911. If the total is 1.0% or less, 
adjust the sieve with the most retained. You 
can not adjust the - #8, this is not a retained 
value but the total passing the #8 sieve. 

481

The weight of the fine sieves actual 
total is 481, the starting total after the 
washing of the material is 480. Total is 
1.0% or less adjust the sieve with the 
most retained. You can not adjust the 
- #200, this is not a retained value. 



2  9 1  1
2910

529

5 3
481

118

Determine the amount to + or -, to 
the sieve with the most retained. 
The actual sieve total is 2910, you 
have to + 1 to get to the starting 
total of 2911. Add + 1 to the sieve 
with the most retained. 
Since the -8 is more than 800 
grams, the -8 needs to be split for 
fine sieving to a minimum 500 
grams. This will split will be 
“Weight of Pass #8 Split” (533).
Determine the amount to + or -, to 
the sieve with the most retained. 
The actual fine sieve total is 481, 
you have to – 1 to get to the 
starting total of 480. Subtract -1 
from the sieve with the most 
retained. 

Determine the Elutriation, formula p-q
533-480=53



2  9 1  1
2910

529

Determine the Coarse Factor to at 
least 6 decimal places.



2  9 1  1
2910

529

100 / 2911 = 0.034352456
Make sure you use the starting 
Total, not the actual. 

034352



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 Determine the % Passing. Start with 
the sieve that has 100% passing, 
record 100 in the box. 



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 =
(MR)

Place the factor in the memory of 
the calculator or you will have to 
manually enter it in each time. 
Enter 100 in the calculator,  then 
the minus key. Next enter the 
first weight retained (75), then 
the multiplication key, then the 
coarse factor (.034352) at least 6 
decimal places, then hit the 
equal key. This will give you the 
% passing that sieve. Round the 
answer to the whole number. Do 
not hit the clear key. 



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997

(MR)

You report the % passing to the 
whole number, rounded. Keeping the 
answer (97.42356579) in the 
calculator, hit the minus key, then 
enter the next weight retained (191). 
Hit the multiplication key and enter 
the coarse sieve factor (.034352), 
then the equal key. 
Note: Understand that the calculator is 
performing the math functions in order of 
operation. In this equation, the multiplication is 
performed first, then the subtraction. That is 
how the calculator is calculating the answer.

97.42356579 – 191 X .034352456 = 90.86224665



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.8622466591

(MR)

The % passing is reported to the 
whole number, rounded. Continue this 
process for all of the coarse sieves. 
This is a long continuous calculation. 
If you hit clear or make an input error, 
you will have to start from the 
beginning. 



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.8622466591 90.86224665 – 529 X .034352456 = 72.6897973273

(MR)

Note: The adjusted weight retained is 
used. If you did not adjust the correct 
sieve, your calculation will not be correct.
Remember to adjust the sieve with the 
most retained, and not the - # 8 material. 



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.8622466591 90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363

(MR)



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.8622466591 90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452

(MR)



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.8622466591 90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

481
5 3

Determine the % Passing for the fine 
sieving. 

118



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214

5 3
481

118 First determine the fine factor. Formula is 
% Pass #8 / Wt. of Pass #8

When determining the Fine Factor, make 
sure you use the % Pass #8 Rounded 
(36) not the unrounded (35.93266919)



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

5 3
481

118



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

5 3
481

118 After the Fine Factor has been 
determined, complete the calculation for 
the fine sieve  % Pass. 
Enter the % Pass #8 in the calculator, 
then press the minus key. Enter the 
weight retained, then the multiplication 
key and enter the fine factor, hit enter.



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118 The % Pass is recorded to the whole 
number, rounded. Continue this process 
for the remaining sieves. 



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.6660412826



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.66604128
25.66604128 – 118 X .067542214 = 17.6960600426

18



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.66604128
25.66604128 – 118 X .067542214 = 17.6960600426

18
17.69606004 – 62 X .067542214 = 13.5084427814



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.66604128
25.66604128 – 118 X .067542214 = 17.6960600426

18
17.69606004 – 62 X .067542214 = 13.5084427814
13.50844278 – 51 X .067542214 = 10.0637898710



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.66604128
25.66604128 – 118 X .067542214 = 17.6960600426

18
17.69606004 – 62 X .067542214 = 13.5084427814
13.50844278 – 51 X .067542214 = 10.0637898710
10.06378987 – 66 X .067542214 = 5.6060037526



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.66604128
25.66604128 – 118 X .067542214 = 17.6960600426

18
17.69606004 – 62 X .067542214 = 13.5084427814
13.50844278 – 51 X .067542214 = 10.0637898710
10.06378987 – 66 X .067542214 = 5.6060037526
5.606003752 – 28 X .067542214 = 3.714821764



2  9 1  1
2910

529

100 / 2911 = 0.034352456034352

100 100 – 75 X .034352456 = 97.4235657997 97.42356579 – 191 X .034352456 = 90.86224665
90.86224665 – 529 X .034352456 = 72.6897973273
72.68979732 – 281 X .034352456 = 63.0367571363
63.03675713 – 320 X .034352456 = 52.0439711452
52.04397114 – 139 X .034352456 = 47.2689797347

(MR)

47.26897973 – 330 X .034352456 = 35.9326691936

91

36 / 533 = 0.067542214
067542

36 – 46 X .067542214 = 32.89305816
(MR)

33

5 3
481

118
32.89305816 – 107 X .067542214 = 25.66604128
25.66604128 – 118 X .067542214 = 17.6960600426

18
17.69606004 – 62 X .067542214 = 13.5084427814
13.50844278 – 51 X .067542214 = 10.0637898710
10.06378987 – 66 X .067542214 = 5.6060037526
5.606003752 – 28 X .067542214 = 3.7148217643  7

The % Pass the #200 is recorded to 1 
(0.0) decimals, rounded. 



2  9 1  1
2910

529

034352

100
97

73
63
52
47

36

91

067542

33

5 3
481

118
26
18
14
10

6

3  7

Check the % fine sieve calculation by 
multiplying the total passing #200 by the 
Fine Factor. Total passing the #200 is 
determined by adding the -#200 (2) and 
the Elutriation (53).

2+53=55
55 X .067542=3.71481

This answer should match to the 1 (0.0) 
decimal, rounded.



2  9 1  1
2910

529

034352

100
97

73
63
52
47

36

91

067542

33

5 3
481

118
26
18
14
10

6

3  7

100 – 97 = 3 Determine the % 
Retained. Minus the 
top Sieve (% pass) 
by the sieve below 
its (% pass).



2  9 1  1
2910

529

034352

100
97

73
63
52
47

36

91

067542

33

5 3
481

118
26
18
14
10

6

3  7

100 – 97 = 33



2  9 1  1
2910

529

034352

100
97

73
63
52
47

36

91

067542

33

5 3
481

118
26
18
14
10

6

3  7

100 – 97 = 33 97 – 91 = 66 91 – 73 = 18
73 – 63 = 10

18
10

63 – 52 = 11
52 – 47 = 5
47 – 36 = 11

11
5

11



2  9 1  1
2910

529

034352

100
97

73
63
52
47

36

91

067542

33

5 3
481

118
26
18
14
10

6

3  7

100 – 97 = 33 97 – 91 = 66 91 – 73 = 18
73 – 63 = 10

18
10

63 – 52 = 11
52 – 47 = 5
47 – 36 = 11

11
5

11

36 – 33 = 3
33 – 26 = 7
26 – 18 = 8
18 – 14 = 4
14 – 10 = 4
10 – 6 = 4

6 – 3.7 = 2

3
7
8
4
4
4
2



Completed Calculations.





AZ 417
Rice Calculations



1064.9 / 431.9 = 2.465617041

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466

1076.5 / 436.0 = 2.469036697

2.469

1067.4 / 436.4 = 2.445921173

2.446





2063.6 – 998.7 = 1064.9 Formula: Wfs-Wf
Complete Calculations for remaining

Column Wmm. This is weight of sample in 
air for each flask.



2063.6 – 998.7 = 1064.9

1064.9



2063.6 – 998.7 = 1064.9

1064.9

2054.1 – 977.6 = 1076.5

1076.5



2063.6 – 998.7 = 1064.9

1064.9

2054.1 – 977.6 = 1076.5

1076.5

2061.7 – 994.3 = 1067.4

1067.4



3931.1 – 82.4 = 3848.7

1064.9
1076.5
1067.4

Formula is Wa – Wp. Weight of Flask + Sample 
+ Water. Complete for column “ C “.



3931.1 – 82.4 = 3848.7

1064.9
1076.5
1067.4

3848.7



3931.1 – 82.4 = 3848.7

1064.9

3901.6 – 82.4 = 3819.2

1076.5
1067.4

3848.7
3819.2



3931.1 – 82.4 = 3848.7

1064.9

3901.6 – 82.4 = 3819.2

1076.5

3907.5 – 82.4 = 3825.1

1067.4

3848.7
3819.2
3825.1



1064.9 + 3215.7 – 3848.7 = 431.9

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

Formula is Wmm + B – C. This is 
Volume of Voidless Mix. Complete for 

Column “Vvm”



1064.9 + 3215.7 – 3848.7 = 431.9

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9



1064.9 + 3215.7 – 3848.7 = 431.9

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9

1076.5 + 3178.7 – 3819.2 = 436.0

436.0



1064.9 + 3215.7 – 3848.7 = 431.9

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9

1076.5 + 3178.7 – 3819.2 = 436.0

436.0

1067.4 + 3194.1 – 3825.1 = 436.4

436.4



1064.9 / 431.9 = 2.465617041

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

Formula is Wmm / Vvm. This is the 
Maximum Specific Gravity for Non Fan 
Dried Sample. Complete for Column 

“Gmm” Report this to 3 (0.000) decimal 
places, rounded. If the number to the 

right is 5 or greater round up.



1064.9 / 431.9 = 2.465617041

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466



1064.9 / 431.9 = 2.465617041

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466

1076.5 / 436.0 = 2.469036697

2.469



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.446
2.469

Two methods are provided for determining the maximum specific gravity. 
This is without fan drying. The next slides will show the calculations 

described in Section 7 of AZ 417, when fan drying is used. 



To determine the Maximum Density Fan 
Dry Method. Continue fan drying until 
the weight of the pan and material do 
not change by 0.5 grams at 15 minute 
intervals. If the “Wsd” weight for any of 
the three samples is less than “Wmm”, 

discard all samples. Three new samples 
shall be tested.  

Final weight –
Tare weight of 

pan = Wsd



1067.7

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.446
2.469



1067.7

1067.7

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.446
2.469



1067.7

1067.7 1080.5 1071.2

1080.5
1071.22.446

1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

1067.7 + 3215.7 – 3848.7 = 434.7

2.446

Formula Wsd + B – C. Volume of 
Voidless Mix Fan Dried. Complete for 

Column Vvm.  



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

1067.7 + 3215.7 – 3848.7 = 434.7

434.7
2.446



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

1067.7 + 3215.7 – 3848.7 = 434.7

434.7

1080.5 + 3178.7 – 3819.2 = 440.0

440.0
2.446



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

1067.7 + 3215.7 – 3848.7 = 434.7

434.7

1080.5 + 3178.7 – 3819.2 = 440.0

440.0

1071.2 + 3194.1 – 3825.1 = 440.2

440.22.446



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

1064.9 / 434.7 = 2.44973545

2.446

Formula Wmm / Vvm. This is Gmm, 
Maximum Specific Gravity Fan Dried. 
Reported to 3 (0.000) decimal places, 
rounded. If the number to the right is 

greater than 5, round to the next higher 
number.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

1064.9 / 434.7 = 2.44973545

2.450
2.446



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

1064.9 / 434.7 = 2.44973545

2.450

1076.5 / 440.0 = 2.446590909

2.447
2.446



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

1064.9 / 434.7 = 2.44973545

2.450

1076.5 / 440.0 = 2.446590909

2.447

1067.4 / 440.2 = 2.434806906

2.4252.446



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

2.469 – 2.446 = 0.023 We have to determine the “Gmm” Maximum 
Specific Gravity Range for the Non Fan Dried 
and the Fan Dried, AZ 417 Section 6.2. Find 
the “Gmm” high and low, then compute the 

difference. 

High – Low = Range



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

2.469 – 2.446 = 0.023

0.023



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

2.469 – 2.446 = 0.023

0.023

2.450 – 2.425 = 0.025

0.025

High – Low = Range

If the range of three is within 0.024, all 
are used to determine the “Gmm” 
Maximum Specific Gravity. If the 

range is greater than 0.024, then the 
average of two may be used if within 

0.012.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

As you can see, the  range of the fan dried is 
greater than 0.024. Determine which two 
“Gmm” are the closest and find the range. 
Crossing out the one that is farthest out.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

2.469 – 2.466 = 0.003

0.003

Determine the range for the two “Gmm”. 
Find the difference between them, this has 

to be 0.012 or less. 



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

2.469 – 2.466 = 0.003

0.003

2.450 – 2.447 = 0.003

0.003

The range of the two “Gmm” is less than 
0.012. We can now determine the average 

“Gmm”.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

0.003
0.003

(2.466 + 2.469) / 2 = 2.4675 Determine the Gmm  Average. The 
average “Gmm” is determined by adding 

the two together and dividing by 2.

Note: Please note, that if the Range of 3 
“Gmm” was within the Specification of 
0.024, you would average the three 

“Gmm”.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

0.003
0.003

(2.466 + 2.469) / 2 = 2.4675

2.468

The average “Gmm” is reported to 3 
(0.000) decimal places, rounded. 



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

0.003
0.003

(2.466 + 2.469) / 2 = 2.4675

2.468

(2.450 + 2.447) / 2 = 2.4485

2.449



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

0.003
0.003

2.468 2.449

2.468 X 62.3 = 153.7564 The formula for Maximum Density is             
(“Gmm” x 62.3). Maximum Density is 

reported to 1 (0.0) decimal places, rounded.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

0.003
0.003

2.468 2.449

2.468 X 62.3 = 153.7564

153.8

This is your Maximum Density for your Fan 
Dried Sample. Recorded to 1 (0.0) decimal 

places, rounded.



1064.9
1076.5
1067.4

3848.7
3819.2
3825.1

431.9
436.0
436.4

2.466
2.469

1067.7

1071.2
1080.5

434.7
440.0
440.2

2.450
2.447
2.4252.446

0.023
0.025

0.003
0.003

2.468 2.449153.8 152.6



To calculate the Air Voids, you 
need to determine the A.C. Mix 

Bulk Density by  
Marshall Compaction AZ 410. 

Calculated using AZ 415.



To Calculate Air Voids 
for Non Fan & Fan 

Dried. Use the Average 
Bulk Density from AZ 

410. 



Determine the Air Voids. Bring the 
Average Bulk Density from AZ 410. 
Insert the Maximum Density from 
the Rice for the Non Fan and Fan 
Dried. Report Air Voids to 1 (0.0) 

decimal places, rounded.

145.8

145.8

153.8

152.6

5.2

4.5



Determine the difference between 
the Non Fan Dried and Fan Dried 

Air Voids. 
5.2 - 4.5= 0.7. 

If the difference is greater than 
0.2%, Subsequent samples will be 

subjected to fan drying.

145.8

145.8

153.8

152.6

5.2

4.5

0.7





AZ	410
Marshall	Calculations



0.06 0.06 0.06



1201.8 / (1203.5 – 690.2) = Determine Bulk O.D. Specific 
Gravity. Fill in the formula and 

calculate.A / B-C

0.06 0.06 0.06



1201.8 / (1203.5 – 690.2) =
1201.8 / (513.3) =

0.06 0.06 0.06



1201.8 / (1203.5 – 690.2) =
1201.8 / (513.3) = 2.341320865

Specific Gravities are reported to 3 
(0.000) decimal places rounded.

0.06 0.06 0.06



1201.8 / (1203.5 – 690.2) =
1201.8 / (513.3) = 2.341320865

2.341

0.06 0.06 0.06



1201.8 / (1203.5 – 690.2) = 2.341320865

2.341

1198.6 / (1201.1 – 690.7) = 2.348354232

2.348

0.06 0.06 0.06



1201.8 / (1203.5 – 690.2) = 2.341320865

2.341

1198.6 / (1201.1 – 690.7) = 2.348354232

2.348

1201.1 / (1203.3 – 688.2) = 2.331780237

2.332

0.06 0.06 0.06



2.341 2.348 2.332 2.340

Average the three. 
2.341+2.348+2.332 = 7.021

7.021 / 3 = 2.3403333. This is rounded 
to three (0.000) decimal places.

0.06 0.06 0.06



2.341 2.348 2.332 2.340

(1203.5 – 1201.8) / (1203.5 – 690.2) X 100 =

Calculate the % Absorption, and record to the 
nearest 2 (0.00) decimal places. (B-A)/(B-C)

0.06 0.06 0.06



2.341 2.348 2.332 2.340

(1203.5 – 1201.8) / (1203.5 – 690.2) X 100 =
(1.7) / (513.3) X 100 =

0.06 0.06 0.06



2.341 2.348 2.332 2.340

(1203.5 – 1201.8) / (1203.5 – 690.2) X 100 =
(1.7) / (513.3) X 100 = 0.331190337

0.06 0.06 0.06



2.341 2.348 2.332 2.340

(1203.5 – 1201.8) / (1203.5 – 690.2) X 100 =
(1.7) / (513.3) X 100 = 0.331190337

0.33

Reported to 2 (0.00) decimal places, 
rounded.

0.06 0.06 0.06



2.341 2.348 2.332 2.340

(1203.5 – 1201.8) / (1203.5 – 690.2) X 100 = 0.331190337

0.33

(1201.1 – 1198.6) / (1201.1 – 690.7) X 100 = 0.489811912

0.49

0.06 0.06 0.06



2.341 2.348 2.332 2.340

(1203.5 – 1201.8) / (1203.5 – 690.2) X 100 = 0.331190337

0.33

(1201.1 – 1198.6) / (1201.1 – 690.7) X 100 = 0.489811912

0.49

(1203.3 – 1201.1) / (1203.3 – 688.2) X 100 = 0.427101534

0.43

0.06 0.06 0.06



2.341 2.348 2.332 2.340

2.341 X 62.3 = 145.8443

0.33 0.49 0.43

Formula for Bulk Density is the Bulk Specific 
Gravity x 62.3. Recorded to 3 (0.000) 

decimal places, rounded. 

0.06 0.06 0.06



2.341 2.348 2.332 2.340

2.341 X 62.3 = 145.8443

0.33 0.49 0.43
145.8

0.06 0.06 0.06



2.341 2.348 2.332 2.340

2.341 X 62.3 = 145.8443

0.33 0.49 0.43
145.8

2.348 X 62.3 = 146.2804

146.3

0.06 0.06 0.06



2.341 2.348 2.332 2.340

2.341 X 62.3 = 145.8443

0.33 0.49 0.43
145.8

2.348 X 62.3 = 146.2804

146.3

2.332 X 62.3 = 145.2836

145.3

0.06 0.06 0.06



2.341 2.348 2.332 2.340

146.3 – 145.3 = 1.0

0.33 0.49 0.43
145.8 146.3 145.3 1.0

Determine the range by finding the difference 
between the highest and lowest Bulk Density. 

0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0

2.340 X 62.3 = 145.782
Determine the average Bulk Specific Gravity. 

Average the three Bulk Specific Gravities         
( 2.341+2.348+2.332)/3 = 2.340.

Determine the Average Bulk Densities. Multiply 
the Average Bulk Specific Gravity x 62.3, 

record this to 2 (0.0) decimal places, rounded.

0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0

2.340 X 62.3 = 145.782

145.8

0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

Determine the Stability Correlation Ratio. Using the chart, 
find the Specimen Height. Then to the right of that height 

record the Correlation Ratio.

Height of Sample 1

0.06 0.06 0.06



2.544

Height of Sample 1 = 2.544. It 
fits between 2.538 – 2.553. 

The Correlation Ratio is 0.97.



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97

Continue to determine the Stability Correlation Ratio for 
Samples 2 & 3.

0.06 0.06 0.06



2.526
2.536



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98

3230 X 0.97 = 3133.1
Determine the Corrected Marshall 

Stability. Recorded to the 10 pounds 
force. 

0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98

3230 X 0.97 = 3133.1

3130

Nearest 10 Pounds Force.

0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98

3230 X 0.97 = 3133.1

3130

3070 X 0.98 = 3008.6

3010
0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98

3230 X 0.97 = 3133.1

3130

3070 X 0.98 = 3008.6

3010

4010 X 0.98 = 3929.8

3930
0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98
3130 3010 3930 3360

Determine the Average Corrected Marshall Stability. Add all three 
Marshall Stability and divide by 3. 

(3130+3010+3930)/3=3360. This is reported to the nearest 10 
pounds force.

0.06 0.06 0.06



2.341 2.348 2.332 2.340
0.33 0.49 0.43

145.8 146.3 145.3 1.0 145.8

0.97 0.98 0.98
3130 3010 3930 3360

.06

Determine the Average Marshal Flow Reading. Add the 
three Marshal Flow Readings and divide by 3. 

(.06+.06+.07)/3=.06. Average the Flow to the nearest 0.01 
inch.

.06 .06 .07





ARIZ	421	Asphalt	
Content

by	Nuclear	
Method





(e + f ) =  

665 + 7170 =  7835

Weight of Sample        
+ Pan

7 8 3 5
Round to the Nearest 5 grams



Moisture Calculation

[ (k – l) / k) ] x 100

1011.3 – 1010.1 = 1.2

1.2 / 1011.3 = 0.0011865
0.0011865 x 100 = 0.11865

7 8 3 5

0 1 2



= (j – m) 

Corrected % Asphalt

5.25 – 0.12 = 5.13

5 1 3
0 1 2

7 8 3 5



5 1 3
0 1 2

Difference in 
Aggregate Counts

[ (p – r) / p ] x 100
2103 – 2095 = 8
8 / 2103 = 0.003804

0.003804 x 100 = 0.38

0 3 8

7 8 3 5







AASHTO	T	312
Gyratory	Calculations



Determine	the	height	for	sample	1	at	
8,	100	and	160	gyrations	from	the	

Gyratory	data	sheet.





Determine	the	height	for	sample	2	at	
8,	100	and	160	gyrations	from	the	

Gyratory	data	sheet.

133.5
119.7

118.0





133.5
119.7

118.0

133.1
119.1

117.4



133.5
119.7

118.0

133.1
119.1

117.4

Sample 1
(4754.1) / (4769.2-2748.7) = 2.352932442
Round to 3 decimal places.

2.353 2.351



133.5
119.7

118.0

133.1
119.1

117.4

2.353 2.351

0.75



133.5
119.7

118.0

133.1
119.1

117.4

2.353 2.351

0.75 0.55

To Calculate Relative 
Density at Ndesign,  we need 
to transfer the Maximum 
Specific Gravity (Gmm), 
from the Rice 
Calculations. See next 
Slide.



133.5
119.7

118.0

133.1
119.1

117.4

2.353 2.351

0.75 0.55

Maximum Specific Gravity from Rice 
Test. If you Fan Dried, use the Fan Dried 

Gmm not the Non Fan Dried.

2.449

Not	this	
one



133.5
119.7

118.0

133.1
119.1

117.4

2.353 2.351

0.75 0.55

2.449

Use the formula to 
calculate Relative 
Density at Ndesign. 

Complete for Specimens 
1 & 2.

2.353 118.0
2.449 119.7

277.654
293.1453 94.71548 94.7

291.6759
276.0074

119.1
117.4

2.449
2.351

94.62811 94.6



133.5
119.7

118.0

133.1
119.1

117.4

2.353 2.351

0.75 0.55

2.449

Determine the Average Relative 
Density, add the two densities and 
divide by 2. Rounded to 1 (0.0) 
decimals.

94.7+94.6=188.9
188.9/2=94.45 

2.353 118.0
2.449 119.7

277.654
293.1453 94.71548 94.7

291.6759
276.0074

119.1
117.4

2.449
2.351

94.62811 94.6

94.7 94.6 94.4



133.5
119.7

118.0

133.1
119.1

117.4

2.353 2.351

0.75 0.55

2.449

2.353 118.0
2.449 119.7

277.654
293.1453 94.71548 94.7

291.6759
276.0074

119.1
117.4

2.449
2.351

94.62811 94.6

94.7 94.6 94.4

Determine the Air Voids using the 
formula. Record to 1 (0.0) decimal 

places.

100 94.4 5.6



133.5
119.7
118.0

133.1
119.1
117.4

2.353 2.351
0.75 0.55

2.449

2.449

2.449

118.0
119.7

2.353
277.654

293.1453

94.71548751
94.7

2.351 117.4
119.1

276.0074

291.6459

94.62811292
94.6

94.7 94.6 94.7

94.7





ARIZ	247	Uncompacted
Voids	Calculations





Determine the Net 
weight of water. 
302.4-203.3=99.1

9  9 1



9  9  1 Determine the Volume of 
measure, 

99.1/0.997=99.39819
Record to 2 (0.00) decimal 
places, rounded.



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

Record the Empty 
Measure Weight



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

167.5
167.5

167.5
167.5



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

167.5
167.5

167.5
167.5

1  3  8  4 Determine the Weight 
of the Sample.



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0

Average the two 
weights that are 
within 0.5 grams of 
each other. 
136.1+136.0=272.1
272.1/2=136.05 
rounded to 
the1(0.0) decimal.



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1



302.4 – 203.3 = 99.19  9  1
99.1 / 0.997 = 99.398194589  9  4  0

167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1

99.40
99.40
136.1 2.635

Determine the Uncompacted 
void content %, use the 
formula.



167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1

99.40
99.40
136.1 2.635

136.1 / 2.635 = 51.65085389



167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1

99.40
99.40
136.1 2.635

136.1 / 2.635 = 51.65085389
99.40 - 51.65085389 = 47.74914611



167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1

99.40
99.40
136.1 2.635

136.1 / 2.635 = 51.65085389
99.40 - 51.65085389 = 47.74914611
47.74914611 / 99.40 = 0.480373703



167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1

99.40
99.40
136.1 2.635

136.1 / 2.635 = 51.65085389
99.40 - 51.65085389 = 47.74914611
47.74914611 / 99.40 = 0.480373703
0.480373703 X 100 = 48.03737033



167.5
167.5

167.5
167.5

1  3  8  4
1  3  6  1
1  3  6  7
1  3  6  0
1  3  6  1

99.40
99.40
136.1 2.635

136.1 / 2.635 = 51.65085389
99.40 - 51.65085389 = 47.74914611
47.74914611 / 99.40 = 0.480373703
0.480373703 X 100 = 48.03737033

4  8  0







0  0  3

2  3 5  1  6

2  2 2  4  2
5 4  2

5 2  9



0  0  3

2  3 5  1  6

2  2 2  4  2
5 4  2

5 2  9









1056.6
1056.4
1054.6

3834.3
3796.4
3812.5

438.0
438.7
436.2

2.412
2.408
2.418
2.413 150.3

1059.0
1058.7
1058.4

440.4
441.0
440.0

2.395
2.399

2.397
2.397 149.3

.010

.004





1056.6
1056.4
1054.6

3834.3
3796.4
3812.5

438.0
438.7
436.2

2.412
2.408
2.418
2.413 150.3

1059.0
1058.7
1058.4

440.4
441.0
440.0

2.395
2.399

2.397
2.397 149.3

.010

.004















133.5
119.7
118.0

133.1
119.1
117.4



133.5
119.7
118.0

133.1
119.1
117.4

2.384 2.377
.37 .33

2.397



133.5 133.1

2.384 2.377
.37 .33

2.397

2.384
2.397

2.397
2.377

118.0
119.7

117.4
119.1

98.0

98.0

97.8

97.8 97.9





9  8   9

9  9   2  0





Sampling Asphaltic Concrete



Placement of Plate

One foot in from edge of mat





















ACFC = Asphaltic Concrete Friction Course
ACFCAR = Asphaltic Concrete Friction Course 
(Asphalt Rubber)



From the truck at the plant
Within five minutes of loading the truck
At least three random locations
Approximately 12” below the surface



SAMPLING FINISHED ASPHALT PAVEMENT

Sample is taken through the complete thickness of the 
lift by Coring (preferred)

Or by use of

Saw, Pick, or Jackhammer (make sure to remove a big 
enough area so that the portion to be tested is not 
disturbed)

Transport on a relatively flat surface ((Protected to 
preserve shape and prevent fracture)  



SAMPLING a Core through 

two thickness of lifts



SAMPLING a Core one lift thickness



Do Not 
take core 
from 
areas 
marked 
with 
paint.

It could 
effect the 
specific 
gravity 
and 
density.



SAMPLING FINISHED ASPHALT 
PAVEMENT

•Or if coring device is not available you can use;

•Saw, Pick, or Jackhammer (make sure to remove a big 
enough area so that the portion to be tested is not 
disturbed)

•Transport on a relatively flat surface ((Protected to 
preserve shape and prevent fracture)  (Shall be 
contained in their Briquette form)

•Use of Ice may be used to keep sample in original 
shape while cutting and transporting.





SAMPLING FINISHED

ASPHALT PAVEMENT



SAMPLING 

MISCELLANEOUS ASPHALT

Shall be obtained from locations and by 
means to provide appropriate 
representation of the AC mix being 
placed.





Splitting Asphaltic Concrete



Roll and flatten to a uniform 
mass



First cut (near center of the 
mass)



Obtaining extra material



Obtaining Small Amount


