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a. Description.  This work consists of developing a density frequency curve to determine 
the roller pattern and number of passes to obtain maximum density for areas with inadequate 
base conditions identified on the plans or as approved by the Engineer.  Inadequate base 
conditions may include underlying materials that are not stable or an inadequate pavement 
structure.  Inadequate pavement structure is defined as a base where the top 6 inches of the 
underlying material has a Weighted Structural number less than 0.76 anywhere within the 
resurfacing limits of the shoulder.  See Table 1:  Table of Coefficients and method of computation 
listed below.  Identify and provide location(s) and evidence (hand auger boring or exposed soil 
layers) of inadequate base conditions for areas not shown on the plans.  If the area is unstable 
as a result of the Contractor’s construction operations, other than compactive effort, the area will 
be excluded from this special provision.  If the area is unstable due to the compactive effort 
required to obtain maximum in place density then this special provision will apply, provided the 
Engineer concurs with the Contractor’s findings and agrees to the limits of each area. 
 

b. Materials.  None specified. 
 

c. Construction.  Run and document a density frequency curve to determine the roller 
pattern and number of passes to achieve the maximum density in locations of inadequate base 
conditions.  Ensure the Engineer is given the opportunity to witness and document the density 
frequency curve.  A density frequency curve is defined as the measurement and documentation 
of each pass of the finished roller until the in place density results indicate a decrease in value.  
The previous recording will be deemed the optimal density.  After the initial determination the 
Contractor must verify and document the density frequency curve at 1000 foot intervals in 
continual locations and at individual locations less than 1000 foot long in those locations where 
inadequate base conditions have been identified.  Density tests must begin 100 feet from the 
beginning of the inadequate base limits.  Perform density tests using an approved non-nuclear 
gauge (per the manufacturer's recommended procedures) or a nuclear density gauge in the 60 
second mode with the JMF Gmm.  Longitudinal locations will be as specified above, with the 
transverse locations randomly selected as outline in section A-12 of the Materials Quality 
Assurance Procedures Manual.  Ensure the transverse location is not within 5 inches of the free 
edge.  Mark each location with a 2 inch diameter paint dot.  If the in place density result is less 
than 90 percent, the Contractor must take 5 additional tests at 100 foot intervals at the same 
transverse offset as the previous result.  If more than 2 of the 5 tests are less than 90 percent, 
stop production and review the operating procedures and notify the Engineer.  Production can 
resume upon approval of the Engineer.  Document all results and submit to the Engineer daily or 
immediately upon request. 
 

d. Field Placed Material (Density) Quality Assurance.  The Engineer will randomly select 
three Quality Assurance (QA) core locations from the previously marked locations used for density 
testing for each day of hot mix asphalt (HMA) production.  Notify the Engineer in advance of coring 
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to ensure that MDOT has a representative to witness the coring operation and take immediate 
possession of the 6 inch core.  The Engineer will complete the density testing within 4 calendar 
days after taking possession of the core.  If any of the core density results vary by more than 3 
percent of the recorded nuclear density gauge reading at that location the Contractor must review 
their testing procedures.  If the in place density is less than 90 percent, the Engineer will evaluate 
the entire pavement section within the area for approval or recommend another action that may 
include an alternate design of the pavement section.  The Engineer will document the decision. 
 

e. Measurement and Payment.  No additional payment will be made for additional testing 
required to determine if pavement is eligible for practical target density and documenting the 
control density.  If the proposal includes the Special Provision for Furnishing and Placing HMA 
mixture or the Special Provision for Superpave Hot Mix Asphalt Percent Within Limits, then the 
areas that use this practical target density special provision will not be subject to incentive or 
disincentive of the contract unit price for HMA mixture.  If applying this special provision to 
shoulders and the Contractor is paving a mainline pass in conjunction with the adjacent shoulder 
and a random core location falls within the shoulder area the core will be excluded from the 
calculations regarding incentive and disincentive for density.  Another core for pay will be taken 
by randomly adjusting the core location transversely to fall within the non-excluded shoulder. 
 

Table 1:  Table of Coefficients 
Material Coefficient

Constructed HMA 0.42 
Constructed HMA Base 0.30 
Existing HMA 0.25 
Crush and Shape HMA 0.20 
Severely deteriorated shoulders 0.15 
Aggregate 0.14 
Subbase 0.10 
Loam 0.05 
Clay 0.03 

 
Weighted Structural number = ∑ (T×C) 
 

Where: 
 

T = layer thickness in inches 
C = material coefficient from Table 1 

 
The Weighted Structural number will be calculated for the top 6 inches of material underlying the 
HMA to be placed.  Measurements will be rounded to the nearest 1/2 inch and determined by 
coring/auguring or exposure of the shoulder section. 


