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  STATE OF NORTH CAROLINA 
  DEPARTMENT OF TRANSPORTATION 

PAT MCCRORY  ANTHONY J. TATA 
GOVERNOR   SECRETARY 
 

 
December 4, 2014 

 
 

MEMORANDUM TO: Glenn W. Mumford, P.E. 
State Roadway Design Engineer 
 

ATTENTION:   Brenda Moore, P.E. 
    Roadway Design Project Engineer 
 
FROM:   John L. Pilipchuk, L.G., P.E. 

State Geotechnical Engineer  
 
STATE PROJECT:  38592.1.1 (B-4822) 
FEDERAL PROJECT: BRZ-1119(4) 
COUNTY:    Transylvania 
 
DESCRIPTION:  Bridge No. 13 on SR 1119 (Sugar Loaf Rd.) over 

Nicholson Creek 
  
SUBJECT:   Geotechnical Recommendations  
 

The Geotechnical Engineering Unit has reviewed the roadway recommendations 
prepared by ICA Engineering and agree with their recommendations for the above 
project. We present the following: 
 
__X      Geotechnical Report - Recommendations (14) pages 
 
__          Roadway Subsurface Investigation - Inventory ( ) pages 
 

Please call David Teague, P.E. or Chris Chen, P.E. at (919) 707-6850 if there are 
any questions concerning this memorandum. 
 
JLP/MAM/DLT 
 
Attachment 
 

MAILING ADDRESS: 
NC DEPARTMENT OF TRANSPORTATION 

GEOTECHNICAL ENGINEERING  UNIT 
1589 MAIL SERVICE CENTER 
RALEIGH NC  27699-1589 

TELEPHONE:   919-707-6850 
FAX:  919-250-4237 

 

WEBSITE: WWW.DOH.DOT.STATE.NC.US 

LOCATION: 
CENTURY CENTER COMPLEX 

ENTRANCE B-2 
1020 BIRCH RIDGE DRIVE 

RALEIGH NC 
 

 



 

December 1, 2014 

WBS NUMBER: 38592.1.1 
TIP NUMBER:  B-4822 
F.A. NUMBER: BRZ-1119 (4) 
COUNTY:  Transylvania 
DESCRIPTION: Bridge No. 13 on SR 1119 (Sugar Loaf Rd.) over Nicholson Creek 
 
SUBJECT:  Geotechnical Report – Design and Construction Recommendations 
 
ICA Engineering, Inc. has completed the subsurface investigation for this project and submits the 
following recommendations. 
 
I. SLOPE AND EMBANKMENT STABILITY 
 

A. Slope Design 
 

Recommend that all fill embankment be constructed at a ratio of 2:1 (H:V) or flatter. 

B. Undercut 
 

The following areas contain very soft to soft alluvial soils and should be undercut. These areas 
are shown by a double hatch symbol on the cross sections. The alluvial soils should be undercut 
as shown on the cross sections. 
 
  LINE  STATION  OFFSET (FEET) 
  -L-  13+75 to 14+75  12 LT to 33 RT 
  -L-  15+45 to 16+45  30 LT to 33 RT 
 
It is recommended that 1,100 cubic yards of undercut be included in the project contract for 
embankment stability. An additional quantity of 150 cubic yards of undercut is recommended for 
inclusion in the contract as a contingency item, to be used at the discretion of the Engineer. 

C. Geotextile for Soil Stabilization 
 
It is recommended that 1,200 square yards of geotextile be included in the project contract for 
embankment stability at the following locations. 
 
  LINE  STATION  OFFSET (FEET) 
  -L-  13+75 to 14+75  12 LT to 33 RT 
  -L-  15+45 to 16+45  30 LT to 33 RT 
 
An additional quantity of 150 square yards of geotextile for soil stabilization should be included 
in the project contract as a contingency item, to be used at the discretion of the Engineer. 

 



II. SUBGRADE STABILITY 
 

A. Undercut for Subgrade Stability 
 

No soils were encountered consisting of highly plastic clays with plastic indices (PI) greater than 
25. However, very soft to soft soils were encountered within 3 feet of the proposed subgrade. 
These soils could adversely impact the proposed pavement structure and should be undercut. 
These areas are shown by a double hatch symbol of the cross sections. The depth of undercut 
should be up to 3 feet or to suitable soil, whichever is less. 
 
  LINE  STATION  OFFSET (FEET) 
  -L-  17+00 to 18+75  16 LT to 16 RT 
 
It is recommended that 400 cubic yards of undercut be included in the project contract for 
subgrade stability. The material may be used in embankment construction at the discretion of the 
Engineer. An additional quantity of 150 cubic yards of undercut is recommended for inclusion in 
the contract as a contingency item, to be used at the discretion of the Engineer. 

B. Aggregate Subgrade 
 
A quantity of 150 cubic yards of shallow undercut is recommended for inclusion in the contract 
as a contingency item, to be used at the discretion of the Engineer. 
 
A quantity of 250 tons of Class IV material is recommended for inclusion in the contract as a 
contingency item, to be used at the discretion of the Engineer. 
 
A quantity of 300 square yards of Geotextile for Soil Stabilization is recommended for inclusion 
in the contract item, to be used at the discretion of the Engineer. 
 
C. Geotextile for Soil Stabilization 
 
It is recommended that 600 square yards of geotextile be included in the project contract for 
subgrade stability at the following location. 
 
  LINE  STATION  OFFSET (FEET) 

   -L-  17+00 to 18+75  15 LT to 15 RT 
 

A quantity of 150 square yards of geotextile for soil stabilization should be included in the project 
contract as a contingency item, to be used at the discretion of the Engineer. 

 
III. BORROW SPECIFICATIONS 
 

A. Borrow Criteria 
 

Common borrow for embankment construction to subgrade shall meet Statewide criteria outlined 
in the Standard Specifications, Article 1018-2(A). 
 
B. Select Granular Material 
 
Select Granular Material for embankment construction on geotextile for soil stabilization shall 
meet the criteria outlined in Standard Specifications, Article 1016-3 Class II or III. Include 1,500 



cubic yards of this material in the project contract. The backfill material should be placed for the 
full undercut depth above geotextile for soil stabilization. 

 
   LINE  STATION  OFFSET (FEET) 

  -L-  13+75 to 14+75  12 LT to 33 RT 
  -L-  15+45 to 16+45  30 LT to 33 RT 

   -L-  17+00 to 18+75  15 LT to 15 RT 
 

A quantity of 300 cubic yards of Select Granular Material should be included in the project 
contract as a contingency item, to be used at the discretion of the Engineer. 
 
C. Shrinkage Factor 

 
Recommend a 15 percent shrinkage factor be used for earthwork calculations. 

 
IV. MISCELLANEOUS 
 

A. Reduction of Unclassified Excavation – Clearing and Grubbing 
 

No significant loss is expected due to clearing and grubbing. 
 

B. Reduction of Unclassified Excavation – Unsuitable Unclassified Excavation 
 
No significant loss is expected due to unsuitable unclassified excavation.  
 

 
Prepared by, 
 

 
 
Kenneth R. Bussey, Jr., PE     
Project Engineer      
 

038206 



WBS Number: 38592.1.1 County:

TIP Number: B-4822 Field Office:

Description:

0036000000-E Undercut Excavation 225 - Roadway Excavation I.   B -L- 13+75.00 14+75.00 425 CY

0036000000-E Undercut Excavation 225 - Roadway Excavation I.   B -L- 15+45.00 16+45.00 675 CY

0036000000-E Undercut Excavation 225 - Roadway Excavation I.   B Contingency N/A N/A 150 CY

0036000000-E Undercut Excavation 225 - Roadway Excavation II.  A -L- 17+00.00 18+75.00 400 CY

0036000000-E Undercut Excavation 225 - Roadway Excavation II.  A Contingency N/A N/A 150 CY

Total Quantity of Undercut Excavation = 1,800 CY

0195000000-E Select Granular Material 265 - Select Granular Material III. B -L- 13+75.00 14+75.00 425 CY

0195000000-E Select Granular Material 265 - Select Granular Material III. B -L- 15+45.00 16+45.00 675 CY

0195000000-E Select Granular Material 265 - Select Granular Material III. B -L- 17+00.00 18+75.00 400 CY

0195000000-E Select Granular Material 265 - Select Granular Material III. B Contingency N/A N/A 300 CY

Total Quantity of Select Granular Material = 1,800 CY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization I.   C -L- 13+75.00 14+75.00 470 SY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization I.   C -L- 15+45.00 16+45.00 730 SY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization I.   C Contingency N/A N/A 150 SY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization II.  B Contingency N/A N/A 300 SY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization II.  C -L- 17+00.00 18+75.00 600 SY

0196000000-E Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization II.  C Contingency N/A N/A 150 SY

Total Quantity of Geotextile for Soil Stabilization = 2,400 SY

1099500000-E Shallow Undercut 505 - Aggregate Subgrade II.  B Contingency N/A N/A 150 CY

Total Quantity of Shallow Undercut = 150 CY

1099700000-E Class IV Subgrade Stabilization 505 - Aggregate Subgrade II.  B Contingency N/A N/A 250 TON

Total Quantity of Class IV Subgrade Stabilization = 250 TON

These Items Only Impact Earthwork Totals                                        

N/A Shrinkage Factor 235 - Embankments III. C N/A N/A N/A 15 %

K. BusseyTransylvania
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Bridge No. 13 on SR 1119 (Sugar Loaf Road) over Nicholson Creek
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SHEET 10

L_1335 SS-1 14.7 to 16.2 A-4 (0) NT NT NT NT NT NT NT NT NT NT NT 44.0
L_1400 SS-2 2.5 to 4.0 A-5 (13) 100.0 99.0 85.9 2.7 2.7 19.9 62.1 15.3 56 48 8 36.6
L_1400 SS-3 4.8 to 6.3 A-5 (0) NT NT NT NT NT NT NT NT NT NT NT 39.1
L_1800 SS-4 2.5 to 4.0 A-4 (0) NT NT NT NT NT NT NT NT NT NT NT 62.9
L_1800 SS-5 4.2 to 5.7 A-5 (11) 99.9 96.8 70.2 9.5 9.4 26.7 52.7 11.2 75 69 6 61.8
L_1800 SS-6 9.2 to 10.7 A-5 (0) NT NT NT NT NT NT NT NT NT NT NT 90.4
EB1-A SS-7 5.3 to 6.8 A-4 (0) 99.4 96.8 49.0 5.9 5.3 56.6 29.0 9.1 35 31 4 33.4
EB2-A SS-8 5.1 to 6.6 A-4 (0) NT NT NT NT NT NT NT NT NT NT NT 57.7
EB2-B SS-9 5.1 to 6.6 A-4 (2) 100.0 99.4 73.2 3.0 3.0 33.9 49.0 14.1 39 39 NP 26.9

Lab Technician: 102-04-0603

LLCoarse 
Sand

NCDOT Certification No.:

Jerry Sabo

Boring No. Sample 
No.

Depth Interval 
(ft.)

AASHTO 
Class.

WBS NO.: 38592.1.1
TIP NO.: B-4822

COUNTY: Transylvania

Percent 
Passing 
No.200

Percent 
Retained 
No. 60

Percent 
Passing 
No.10

Percent 
Passing 
No.40 

F.A. NO.: BRZ-1119 (4)

PROJECT DESC.: Bridge No. 13 on SR 1119 (Sugar Loaf Road) over Nicholson Creek

Fine 
Sand

PL PI
Soil Mortar

SUMMARY OF SOIL CLASSIFICATIONS AND GRADATIONS

Percent Moisture
Silt Clay
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