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December 5, 2014 
 
Mr. Trent Huffman, PE 
Moffatt & Nichol  
1616 East Millbrook Road, Suite 160 
Raleigh, NC 27608 
 
Re:   Roadway Subsurface Investigation - Recommendations 
TIP No.:   W-5519 
County:   Cumberland 
Project Description: I-95 Business / US-301 from NC 87 South to NC 59 
Falcon Project No.: G14025.00 

Dear Mr. Huffman, 

As authorized, Falcon Engineering, Inc. (Falcon) has completed the geotechnical subsurface 
investigation for the above referenced project in Cumberland County, North Carolina. Our 
investigation was performed in general accordance with our Scope and Fee Estimate for 
Geotechnical Investigation and Engineering Services, dated January 30, 2014 (Falcon Proposal 
number F2014-004). This report includes roadway geotechnical recommendations for the 
preparation of final design, right of way plans, construction cost estimates, and construction 
procedures.  

Recommendations and evaluations provided by Falcon are based on the information provided 
by Moffatt and Nichol and established NCDOT standards. Modifications of our recommendations 
and evaluations may be required if there are changes to the design or location of the roadway. 
Recommendations in this report are in part based on data obtained from soil borings. The nature 
and extent of variations between borings may not become evident until construction. 

Our professional services for this project have been performed in accordance with generally 
accepted engineering practices. No other warranty, expressed or implied, is made. Falcon 
appreciates the opportunity to have provided you with geotechnical engineering services for this 
project. If you have any questions regarding this report, please contact our office. 

Sincerely, 

FALCON ENGINEERING, INC. 
Report Prepared By:     Report Reviewed By: 

 

 

 

 

 

Thomas E. Evans, PE     Jeremy R. Hamm, PE 
Geotechnical Engineer    Geotechnical Department Manager 
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TIP:    W-5519 
COUNTY: Cumberland 
DESCRIPTION:  I-95 Business / US 301 from NC 87 South to NC 59 
SUBJECT:   Roadway Subsurface Investigation – Recommendations 
 
 
 

I. Slope/Embankment Stability  
 

A. Slope Design 

Existing cut and fill slopes along I-95 Business are relatively flat, with little to 
no embankments. The existing slopes appear stable based on our site 
reconnaissance. Very little earthwork is proposed for this project, limiting 
proposed slopes to 3:1 and shallower and generally do not exceed 3 feet. 
It is recommended all roadway embankment fill and cut slopes be 
constructed at a 2:1(H:V) ratio or flatter for this project. The stability of all 
slopes is subject to the stabilization recommendations provided below, 
and additional stabilization of areas not specifically recommended but 
where similar subsurface conditions exist.  

B. Geotextile for Soil Stabilization 

It is recommended a quantity of 500 SY of Geotextile for Soil Stabilization 
be included in the project as a contingency to be used at the discretion 
of the Engineer. 

 
II. Subgrade Stability 

 
A. Subgrade Undercut 

It is recommended that a quantity of 250 CY of Undercut for Soil 
Stabilization be included in the contract as a contingency to be used at 
the discretion of the Engineer. 

B. Geotextile for Soil Stabilization 

It is recommended that a quantity of 250 SY of Geotextile for Soil 
Stabilization be included in the contract as a contingency to be used at 
the discretion of the Engineer. 

C. Aggregate Subgrade 

Highly plastic material was encountered within 18” of proposed subgrade 
in the following area: 

Station   Offset  Depth   

265+67 to 266+65 -L-  RT  Up to 18”  
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Aggregate Subgrade is recommended to stabilize pavement subgrade in 
this area. It is recommended a quantity of 100 CY of Shallow Undercut, 
100 SY of Geotextile for Soil Stabilization, and 200 tons of Class IV Subgrade 
Stabilization be included in the contract in conjunction with the area listed 
above. 

It is recommended an additional quantity of 100 CY of Shallow Undercut, 
100 SY of Geotextile for Soil Stabilization, and 200 tons of Class IV Subgrade 
Stabilization be included in the contract as a contingency to be used at 
the discretion of the Engineer. 

D. Subsurface Drainage - Underdrains 

Across the majority of the project groundwater was not encountered. An 
isolated occurrence of groundwater within 2 feet of subgrade was 
measured at station 262+00 -L-. Depending on modifications to site 
drainage and sensitivity of borrow material to moisture, the use of 
subsurface drains may be warranted in these areas. It is recommended a 
quantity of 1,000 LF of 6-inch perforated corrugated plastic pipe be 
included in the contract as a contingency to be used at the discretion of 
the Engineer. Construction of underdrains shall follow Standard 
Specifications, Section 815 “Subsurface Drainage”, and Roadway 
Standard Drawing 815.03 “Pipe Underdrain and Blind Drain”. 

 
III. Borrow Specifications 
 

A. Common Borrow 

Common borrow for embankment fill shall meet the Exception to 
Statewide Criteria outlined in the Standard Specification, Article 1018-2, 
Section II (B). 

B. Select Granular Material 

It is recommended a quantity of 250 CY of Class II or III Select Granular 
Material be included in the contract as a contingency to be used at the 
discretion of the Engineer. 

C. Shrinkage Factor 

A shrinkage factor of 25 percent is recommended to be used in the 
earthwork computations for this project.  

 

  

 



0036000000-E Undercut Excavation 225 - Roadway Excavation II. A Contingency N/A N/A 250 CY
Total Quantity of Undercut Excavation = 250 CY

0195000000-E Select Granular Material 265 - Select Granular Material III. B Contingency N/A N/A 250 CY
Total Quantity of Select Granular Material = 250 CY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization I. B Contingency N/A N/A 500 SY
0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization II. B Contingency N/A N/A 250 SY
0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization II. C -L- 265+67.00 266+65.00 100 SY
0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization II. C Contingency N/A N/A 100 SY

Total Quantity of Geotextile for Soil Stabilization = 950 SY
1099500000-E Shallow Undercut 505 - Aggregate Subgrade II. C -L- 265+67.00 266+65.00 100 CY
1099500000-E Shallow Undercut 505 - Aggregate Subgrade II. C Contingency N/A N/A 100 CY

Total Quantity of Shallow Undercut = 200 CY
1099700000-E Class IV Subgrade Stabilization 505 - Aggregate Subgrade II. C -L- 265+67.00 266+65.00 200 TON
1099700000-E Class IV Subgrade Stabilization 505 - Aggregate Subgrade II C Contingency N/A N/A 200 TON

Pay Item No. UnitsReport 
Section Alignment Begin

Station
End

Station QuantityPay Item/ 
Quantity Adjustment

Spec Book Section No. or
Special Provision (SP) Reference

WBS No.:
TIP No.:

N/A
W-5519

County: Cumberland
Field Office: Consultant

Project Engineer: Hamm, J. R.

Project Geologist: Paul, A. S.
Description: I-95 Business / US-301 from NC 87 South to NC 59

1099700000 E Class IV Subgrade Stabilization 505  Aggregate Subgrade II. C Contingency N/A N/A 200 TON
Total Quantity of Class IV Subgrade Stabilization = 400 TON

2044000000-E 6" Perforated Subdrain Pipe 815 - Subsurface Drainage II. D Contingency N/A N/A 1,000 LF
Total Quantity of 6" Perforated Subdrain Pipe = 1,000 LF

These Items Only Impact Earthwork Totals                                        
N/A Shrinkage Factor 235 - Embankments III. C N/A N/A N/A 25 %
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