
Practice Problems

Section 15 – Practice Problems
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Practice Problems

Compaction Pay Factors
Cost Analysis
Cores vs. Nuclear Testing Correlation
Density Random Number Selection
Compaction Pay Factors-SD
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Pay Factor Determination (p. 15-3)



Pay Factor Determination (p. 15-4)

Determine standard deviation (s)

Calculate the Quality Index (QI)

Where:

For PF < 0.75 Remove and Replace
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Pay Factor Determination (p. 15-5) Table 113.1-1
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Pay Factor Determination (p. 15-6) Table 113.1-1
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Pay Factor Determination (p. 15-7)

Determine PWL(Density) (Quality Level)

Calculate the Pay Factor(Density)

Where:
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Compaction Pay Factors
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x = 95.07
s = 0.52

x = 93.70
s = 1.37

x = 96.17
s = 3.48

x = 91.8
s = 1.00



Cost Analysis
Example #1

Density = 155 pcf
Pavement Thickness = 4.5 inches

Compute the Following:
1. Mix Cost per Ton 
2. Cost per Cubic Yard
3. Cost per Square Yard
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Material % of Total Mix Cost/Ton
Aggregate #1 45 $7.50
Aggregate #2 33 $6.65

Aggregate #33 16 $5.50
Asphalt 6 $120

45% x $7.50 or 0.45 x 7.50 = 3.38
33% x $6.65 or 0.33 x 6.65 = 2.19
16% x $5.50 or 0.16 x 5.50 = 0.88
6% x $120 or 0.06 x 120   = 3.38

$13.65 per mix ton



Cost Analysis
Example #2

Mix Cost per Ton = $25.00
Density = 150 pcf
Pavement Thickness = 5 in

Compute the Following:
1. Cost per Cubic Yard
2. Cost per Square Yard

Solution:
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Table (MTM417.0) (p. 15-9)
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Verification Testing (Aggregate Gradation)

Section 15 - 12

Problem #1
A Contractor Obtained the Following Gradation for an Aggregate 
Sample:

The DOT Performed the verification testing on the Corresponding 
Sample and Obtained the Following Results:

Assuming that PMP ¾” was used, Determine if the contractor’s Test 
Results can be used for Calculating the Pay Factor.

Sieve Size % Passing
1" 100

3/4" 95
1/2" 75
3/8" 68
#4 52
#8 41

#30 27
#200 5.2

Sieve Size % Passing
1" 100

3/4" 94
1/2" 72
3/8" 65
#4 50
#8 39

#30 23
#200 4.8

See Section 9-33 Table (MTM417.0)

For 3/4” size 95% – 94% = 1%
For 1/2” size 75% – 72% = 3%
For 3/8” size 68% – 65% = 3%
For #30 size 27% – 23% = 4%

Ok (1≤ 2)
Ok (3≤ 3)

Ok (3≤ 3.4)
Fail (4> 2.9)

If any fail, see 
required steps 
on page 9-32



Verification Testing (Aggregate Gradation)
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Problem #2
A Contractor Obtained the Following Gradation for an Aggregate 
Sample:

The DOT Performed the verification testing on the Corresponding 
Sample and Obtained the Following Results:

Assuming that PMP 3/8” was used, Determine if the contractor’s 
Test Results can be used for Calculating the Pay Factor.

Sieve Size % Passing
1/2" 100
3/8" 96
#4 52
#8 39

#30 17
#200 4.2

Sieve Size % Passing
1/2" 100
3/8" 93
#4 56
#8 43

#30 21
#200 6.1



Verification Testing (Aggregate Gradation)
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Problem #3
A Contractor Obtained the Following Gradation for an Aggregate 
Sample:

The DOT Performed the verification testing on the Corresponding 
Sample and Obtained the Following Results

Assuming that PMP ½” was used, Determine if the contractor’s Test 
Results can be used for Calculating the Pay Factor.

Sieve Size % Passing
3/4" 100
1/2" 96
3/8" 79
#4 61
#8 48

#30 26
#200 4.5

Sieve Size % Passing
3/4" 100
1/2" 94
3/8" 78
#4 59
#8 46

#30 25
#200 4.2



Verification Testing (Density)

The Following Densities Were Obtained from 
Verification Testing. Determine Which Sets Confirm 
the Contractor’s Results.
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Contractor's 
Density

DOT's 
Density Difference

Difference 
Acceptable

Difference 
Unacceptable

141.2 141.9
142.3 142.1
142.5 141.3
143.5 141.1
141.3 144.5
143.1 142.9
144.9 143.7
142.3 142.5

From Section 9-34 – Table 2 (TM529) --- Allowable Density 
Difference (between technicians)     1.50 pcf

If Diff. ≤ 1.50 pcf, then Acceptable
If Diff. > 1.50 pcf, then Unacceptable

0.7 pcf
0.2 pcf

1.2 pcf

2.4 pcf
3.2 pcf
0.2 pcf

1.2 pcf

0.2 pcf


