
 
 
ATC Associates of North Carolina, PC 
2725 E. Millbrook Rd 
Suite 121   Phone:  919-871-0999 
Raleigh, NC 27604   Fax:     919-871-0335 
www.atcassociates.com  
 

July 30, 2008 
Mr. Mark O’Neal 
3805-A University Drive 
PO Box 52118 
Durham, NC  27717 
Ph: 919-493-0395  
Fax: 919-493-1523 
MARKO@PICKETT-SPROUSE.COM  
 
RE: Final Review of Asphalt Testing and Recommendations for 

Bowater Crossing - Tree Farm Road Subdivision  
Located in Orange County, North Carolina 

 ATC Project Number 45.25192.0009 
 
Dear Mr. O’Neal: 
 
 As requested, ATC Associates has reviewed all of the data and documentation 
from coring and asphalt density testing as well as the Paving Contractor’s 
documentation provided to us for the above referenced project.  Two separate testing 
events were reviewed: 
 

• Test were performed on the core samples provided by the paving contractor 
which were taken in 2006. These cores were evaluated using a Job Mix Formula 
(JMF) density value provided by the contractor.  

• Because the initial samples did not meet the required density core samples were 
obtained by ATC representatives in the field at sample locations determined by 
the Random Number Method as required by the NCDOT Standard Specifications 
2002 edition. The core density tests were performed by ATC and an outside 
laboratory for additional verification of the results. 

 
Prior to placement of asphalt ATC had previously performed proof-rolling and 

density and thickness testing on the ABC stone on June 6 and June 8, 2006 and density 
testing on the soil subgrade prior to placement of the stone and determined that the soil 
subgrade and stone met NCDOT standards. ATC was not present to observe the 
placement and compaction of the asphalt. 
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Since the results of ATC’s first two coring and testing reports, Mr. Don Latta of 

A&B Paving has indicated that the asphalt mix design value (Rice Value) he initially 
provided ATC and used to evaluate the % compaction of the asphalt was not the mix 
placed at the site. Mr. Latta provided the sale tickets as well as a certification letter that 
the asphalt placed at the site was a Superpave SF9.5A mix JMF formula 03-674-151. 
Mr. Latta also provided another mix design value which again did not match the mix 
design on the delivery tickets.  

 
ATC subsequently contacted Mr. Adam Martin of the Wooten Company who 

researched the Rice Value for Job Mix Formula JMF 03-674-151 for Superpave SF9.5A 
Asphalt. The Rice Value for this mix is 2.545. The compaction requirements for SF 9.5A 
are 90% as opposed to the initial evaluation for SF 9.5B which requires 92% 
compaction. 

 
CONCLUSION 

 
Based on these new numbers the average compaction for the first lot of tests is 

87.6 % with two of the seven cores less than the required two inches in thickness. The 
average compaction of the samples is 90.1 % with five of the eight cores meeting the 
required thickness.  

 
In addition based on visual observations of the asphalt in place, there are 

numerous areas where fine transverse cracks were noted which indicate compaction 
problems and there were ruts from the rubber tired compactor noted on the hill section 
at the entrance. Also there is one area that has already been overlaid with asphalt. 
These visual clues often indicate compaction problems during placement. 

 
Therefore, we still recommend adding 1.0 inches of asphalt over the entire 

section of roadway as was recommended in our previous report of June 11, 2007. This 
recommendation is based on our calculations of the required structural number (SN) for 
the roadway as noted below. 

 
We recommend that the additional 1.0 inch layer of asphalt be tested during the 

placement for temperature and density using a nuclear thin lift gage to make sure 
proper compaction is achieved during construction. 
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Based on our previous experience with residential roadways where the asphalt 
did not meet the compaction requirements, the NCDOT Engineer for that district has 
reviewed the test results to determine what if any action should be taken.  One typical 
recommendation for NCDOT acceptance has been to overlay the existing asphalt.   

 
We understand that the roadway will not necessarily be turned over to NCDOT 

but that the roadway must be built to NCDOT acceptance standards. Based on this 
information the original structural number (SN) for the road way design based on 8 
inches of compacted crushed stone and 2 inches of surface asphalt is: 
 
2.0” asphalt x 0.40  =  + 8.0” stone x 0.14 = 1.92 SN 

 
For the existing asphalt a reduction of the structural number from 0.40 to 0.28 

was used because of the reduction in density and therefore a reduction in strength. By 
adding 1.0 inches of additional well compacted asphalt the pavement will again exceed 
the structural number requirement as follows: 

 
1.0” new asphalt x 0.40 + 2.0” old asphalt x 0.28 + 8.0” stone x 0.14=2.08 SN (>1.92)  

 
Based on our previous experience and our conversations with the District 

Engineer (Mr. Chuck Edwards, PE) for the NCDOT this is the alternative that the District 
would approve acceptance.  
 

 
 Please call us if you have any questions regarding the information contained in this 
letter or if we may be of further service. 
 
Sincerely, 
 
ATC ASSOCIATES, INC. 

    
Benjamin V. Wilson, P.E.    H.L. Tooie Hales, P.E. 
Principal Engineer      Construction Services Manager 
 
 
Attachments: Core Density Results Revised July 2008 
  Photographs July, 2008 and October 2007 
  Delivery Tickets from A&B Paving 
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Project Name: Tree Farm Road Contractor: A&B Paving
Project Number 45.25192.0009 Plant Name/Location: ST Wooten-Burlington
Asphalt Type Mix: RS 9.5B Min. Required Compaction: 92.0%
Core Dia. (inches): 6 Min. Req. Thickness (inches): 2

CORES TAKEN BY CONTRACTOR JUNE 2006

Date Placed JMF No. Sample 
No.

Sample 
Thickness Dry Wt. SSD Wt. In Water 

Wt.
QC Sp. 

Gr,
Rice 
Value QC% Tech

6/9&10/2006 03-674-151 1 2.50 2255.9 2276.4 1253.9 2.206 2.545 86.7% AR
6/9&10/2006 03-674-151 2 2.00 1870.3 1882.7 1071.2 2.305 2.545 90.6% AR
6/9&10/2006 03-674-151 3 2.00 1689.3 1718.7 921.4 2.119 2.545 83.3% AR
6/9&10/2006 03-674-151 4 1.75 1707.2 1714.8 953.6 2.243 2.545 88.1% AR
6/9&10/2006 03-674-151 5 2.00 1809 1819.3 1020.5 2.265 2.545 89.0% AR
6/9&10/2006 03-674-151 6 1.75 1643 1655.4 908.5 2.200 2.545 86.4% AR
6/9&10/2006 03-674-151 7 2.00 1831 1843.2 1036.5 2.270 2.545 89.2% AR

Average Thickness 2.000
Average Specific Gravity 2.230
Average Core Density 138.8
Average Core Compaction 87.6%

Worksheet for Roadway Core Sample Density Determination

ATC Associates of North Carolina, PC
2725 E. Millbrook Road    Suite 121    Phone:  (919) 544-1735
Raleigh, North Carolina 27604                 Fax:  (919) 544-1810



Project Name: Tree Farm Road Contractor: A&B Paving
Project Number 45.25192.0009 Plant Name/Location: ST Wooten-Burlington
Asphalt Type Mix: RS 9.5A Min. Required Compaction: 90.0%
Core Dia. (inches): 6 Min. Req. Thickness (inches): 2

CORES TAKEN BY ATC NOVEMBER 2006

Date Placed JMF No. Sample 
No.

Sample 
Thickness Dry Wt. SSD Wt. In Water 

Wt.
QC Sp. 

Gr,
Rice 
Value QC% Tech

6/9&10/2006 03-674-151 1 2.00 1950.3 1955.2 1117.9 2.329 2.545 91.5% CB
6/9&10/2006 03-674-151 2 2.13 2001.3 2009.0 1128.3 2.272 2.545 89.3% CB
6/9&10/2006 03-674-151 3 1.50 1411.5 1416.5 795.8 2.274 2.545 89.4% CB
6/9&10/2006 03-674-151 4 1.75 1605.1 1610.3 900.4 2.261 2.545 88.8% CB
6/9&10/2006 03-674-151 5 1.75 1672 1677.8 946.1 2.285 2.545 89.8% CB
6/9&10/2006 03-674-151 6 1.75 1555.6 1560.9 872.9 2.261 2.545 88.8% CB
6/9&10/2006 03-674-151 7 1.88 1764.5 1768.6 1004.5 2.309 2.545 90.7% CB
6/9&10/2006 03-674-151 8 2.00 1787.6 1791 1029.4 2.347 2.545 92.2% CB

Average Thickness 1.845
Average Specific Gravity 2.292
Average Core Density 142.7
Average Core Compaction 90.1%

Worksheet for Roadway Core Sample Density Determination

ATC Associates of North Carolina, PC
2725 E. Millbrook Road    Suite 121    Phone:  (919) 544-1735
Raleigh, North Carolina 27604                 Fax:  (919) 544-1810



Bowater Crossing - Tree Farm Subdivision - Orange County, NC
Photos from July 2008
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