
DocuSign Envelope ID: DD101388-E0E2-4013-87D9-239D4816E91D

4/21/2022



DocuSign Envelope ID: DD101388-E0E2-4013-87D9-239D4816E91D



DocuSign Envelope ID: DD101388-E0E2-4013-87D9-239D4816E91D



 
                    SHEET 3A                         

 
                 

 
  

www.woodplc.com 
 

March 24, 2022 
 
WBS Number:   40163.1.2 
TIP Number:   B-4926 
COUNTY:   Lenoir 
DESCRIPTION: Bridge No. 20 and Bridge No. 34 on NC 55 Over the Neuse River 
  
 
WOOD E&IS Number:   6468199027 
 
SUBJECT:   Geotechnical Roadway Inventory Report 

 
Project Description 

 
The project consists of replacing the bridges on NC 55 over the Neuse River (Bridge No. 20) and the Neuse 
River Overflow (Bridge No. 34).  We understand that the Bridge over the Neuse River will be a 6-span bridge 
and the Neuse River Overflow Bridge will be a 3-span bridge.  To maintain traffic on NC 55 during construction, 
the horizontal alignment of NC 55 will be shifted south into the wetland area.  The project site is located as 
described above, approximately 5 miles northeast of Kinston, NC.  Most of the proposed roadway alignment   
(-L-) passes through forested swamp with standing water. The remaining portion of the proposed alignment 
consists of wooded areas. 
 
The geotechnical field investigation for the roadway portion of the project was conducted in two phases, with 
most of the field work completed during April and May of 2019, and the remaining field work completed in 
October of 2021.  This interruption to the field work was the result of the NCDOT placing the project on hold in 
June of 2019, and direction to resume work in the spring of 2021.  A CME-45C drill rig mounted on a swamp 
buggy ATV carrier was used to access and perform borings in portions the swamp section of the project.  Two 
CME-550X ATV drill rigs were utilized to perform borings within the existing roadway. The three rigs were 
equipped with automatic hammers.  Mud rotary drilling procedures were used to advance borings to the 
required depths.  Standard Penetration Tests (SPT) were performed at approximately 2.5-foot to 5.0-foot 
intervals to termination in selected borings.    Muck probes and/or hand auger borings were also performed 
throughout the swamp section of the project.  Representative soil samples were collected for visual 
classification in the field and selected samples were submitted for laboratory analysis. 
 
The following alignments, totalling approximately 0.4 miles, were explored.  Selected subsurface cross sections 
of these alignments are included in this report. 
 

Alignment 
-L- 

-DRV- 
 

Station (±) 
15+00 to 43+00 

10+00 to 12+41.88 
 
 
 

Areas of Special Geotechnical Interest 
 
1) The entire project contains fine grained cohesive soils which have the potential to cause 

embankment/subgrade and/or slope stability problems during construction. 
 

2) The entire project was found to exhibit seasonal high ground water. 
 
3) Organic Soils: The following sections contain soils with little to high organic content, which have the 

potential to cause embankment/subgrade and/or slope stability problems during construction. 
 

Line Stations (±) Offsets (ft.) 

-L- 
-L- 
-L- 
-L- 
-L- 

15+00 to 15+75 
16+25 to 19+75 
27+75 to 31+25 
32+25 to 34+25 
35+75 to 42+75 

RT 
RT 
RT 
RT 
RT 

 
 

Physiography and Geology 
 

The project is located within the Coastal Plain Physiographic Province.  Topography along the project is nearly 
flat to gently sloping and generally exhibits poor surface drainage.  Natural ground elevations along the project 
alignments ranged from 12± to 19± feet above sea level.  Surface waters from this area are generally collected 
in shallow ditches along the roadway and flow into the Neuse River.  The project site is located within the 
existing floodplain of the Neuse River and as such is subject to periodic flooding from the river.  The site consists 
primarily of the existing roadway, woods, and forested swamp. 
 
Geologically, the project is located within the Coastal Plain Province.  Alluvial soils are present throughout the 
project site.  The alluvial soils are underlain at depth by the Cretaceous aged marine sediments of the Peedee 
Formation. 
 

Ground Water 
 

Ground water data was collected during our subsurface investigations in April and May of 2019 and October of 
2021, in almost all borings throughout the project corridor.  Ground water elevations ranged from approximately 
10.5 to 23.4 feet above sea level.  The surface water elevation of the wooded swamp was measured several 
times during the field investigation and ranged from 8.7 to 19.1 feet above sea level.  Ground water and surface 
water levels may fluctuate with seasonal precipitation and localized storm events within the Neuse River Basin. 
 
 

Soil Properties 
 

Soils encountered during this investigation have been divided into four categories based on origin, including 
roadway embankment, artificial fill, alluvial soils, and coastal plain formational strata. 
 
Roadway embankment soils are present along existing NC 55 (-L-) and the intersecting driveway (-DRV-).  
These soils consist of ±3 to ±20 feet of tan, orange, gray, and brown, very loose to very dense, dry to saturated, 
silty fine to coarse sand (A-2-4, A-3), locally with trace gravel and asphalt fragments; and tan, orange, gray, 
and brown, very soft to soft, wet, fine sandy, silt and clay (A-4, A-6).  Laboratory test results from selected 
samples show plastic indices of non-plastic to 22.  The natural moisture content ranges from 8 to 35 percent in 
these samples.   
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Artificial fill soils are present along the existing driveway (-DRV-).  These soils consist of ±7 feet of tan, orange, 
and brown, medium dense, dry to wet, silty fine to coarse sand (A-2-4).   
 
Alluvial soils are present at the ground surface within the low laying areas in and around the wooded swamp 
and below the existing roadway embankment soils for NC 55 where it passes through the Neuse River 
floodplain.  The surficial alluvial soils primarily consist of ±1 to ±6 feet of gray and brown, very soft, saturated, 
sandy, and clayey, Muck; and brown, gray, and tan, very soft to medium stiff, moist to saturated, fine sandy, 
silt and clay (A-4, A-6, A-7-6) with trace to moderate organics, locally with trace gravel.  Below the surficial 
alluvial sediments the alluvial soils consists of ±7 to ±19 feet of brown, tan, orange, gray and green, very loose 
to medium dense, wet to saturated, silty and clayey, fine to coarse sand (A-2-4, A-2-6, A-3, A-1-b) with trace 
gravel and organics; and locally interbedded with gray and tan, very soft to stiff, wet to saturated, fine to coarse 
sandy and silty clay and clayey silt (A-6, A-7-6, A-4) with trace gravel, organics, and wood fragments.  The 
natural moisture content of the alluvial soils ranges from 13 to 52 percent.  Laboratory test results from selected 
samples of the surficial alluvial clay and silt show trace to high organic content (4.7% to 57.7%) and slight to 
high plasticity with plastic indices from 10 to 38.  Alluvial soils extended to the top of the coastal plain formational 
strata at elevations ranging from approximately 10 to -3 feet.  
 
Coastal plain formational strata belonging to the Peedee Formation where encountered below the alluvial soils 
in the deeper subsurface and consist mostly of gray and green, medium stiff to hard, moist to saturated, locally 
glauconitic, fine to coarse sandy and silty, clay and sandy silt (A-6, A-7-6, A-4) with trace shell fragments and 
fine sandy partings; green and gray, medium dense to very dense, moist to wet, glauconitic, silty and clayey 
fine sand (A-2-4, A-2-6) with trace shell fragments and cemented sand lenses, gravel, clay lenses, and very 
thinly to thinly bedded cemented sand lenses.  Laboratory test results from selected clay samples show liquid 
limits ranging from 32 to 42 and slight to high plasticity, with plastic indices of 14 to 26.  The natural moisture 
content ranges from 23 to 32 percent in these samples.  
 
 
 
          Prepared By,  
           
           
 

Michael B. Lear, PG 
          Senior Geologist 
 
 
 
UNDISTURBED SAMPLES 
The following undisturbed samples were taken for tests to determine the engineering properties of the soil: 
(Note: Tubes pushed at offset locations shown and adjacent to SPT boring location.  ST-1 and ST-2 not tested 
due to project hold as directed by NCDOT, ST-3 not tested due to damage to tube during sample collection.) 
 

Sample No. Location Depth (ft) Test 

ST-1 
ST-2 
ST-3 

 

-L-, 36+18, 35’ LT 
-L-, 36+18, 35’ LT 
-L-, 22+72, 40’ RT 

 

8.5 – 10.5 
13.0 – 15.0 
4.1 – 5.2 

 

Not Tested 
Not Tested 
Not Tested 
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SHEET 27Wood E&IS Project No.: 6468-19-9027 Date Reported: 10/29/2021
NCDOT WBS No.: 40163.1.2 Tip No.: B-4926 County: LENOIR Date Tested: October 2021

C. SAND F. SAND SILT CLAY 10 40 200
SS-110 16+50 6' RT -L- 3.2-4.7' A-2-4(0) NP NP 27.4 62.5 1.6 8.5 100.0 90.4 12.2 11.9 -
SS-111 19+12 68' RT -L- 0.0-1.5' ND ND ND ND ND ND ND ND ND ND 74.3 11.7
SS-112 19+12 68' RT -L- 3.1-4.6' A-1-b NP NP 77.7 15.1 3.7 0.8 97.3 39.3 5.4 19.5 -
SS-113 19+12 68' RT -L- 8.1-9.6' A-7-6(10) 42 24 2.2 49.1 14.4 34.3 100.0 98.8 54.7 30.9 -
SS-114 20+33 18' LT -L- 8.9-10.4' A-3 NP NP 68.4 21.0 5.1 2.7 97.2 53.7 9.0 8.4 -
SS-72B 20+33 18' LT -L- 19.9-21.0' A-6(10) 34 15 14.3 12.2 52.7 20.0 99.2 87.7 73.8 35.4 -
SS-115 21+50 41' RT -L- 0.0-1.5' A-4(0) 26 10 39.4 26.2 6.7 27.4 99.7 83.2 35.8 13.2 -
SS-116 21+50 41' RT -L- 3.1-4.6' A-3 NP NP 65.9 25.2 3.3 5.4 99.8 81.6 10.2 24.7 -
SS-117 21+50 41' RT -L- 8.1-9.6' A-6(7) 36 19 35.3 11.7 25.4 27.6 100.0 73.5 54.3 31.5 -
SS-118 22+72 37' RT -L- 0.0-1.5' A-6(1) 27 11 17.0 41.5 7.6 32.4 98.5 92.3 43.1 12.7 -
SS-119 22+72 37' RT -L- 2.9-4.4' A-7-6(12) 56 38 1.6 55.4 17.9 23.1 98.0 97.1 45.5 27.6 -
SS120 22+72 37' RT -L- 7.9-9.4' A-6(2) 32 14 1.7 62.9 12.2 23.2 100.0 99.1 41.9 28.9 -
SS-121 28+23 46' LT -L- 18.8-20.3' A-6(5) 30 13 2.4 47.3 14.7 35.6 100.0 99.5 58.8 27.3 -
SS-122 28+23 46' LT -L- 23.6-25.1' A-4(2) 24 10 5.6 47.8 15.9 30.7 100.0 99.7 51.7 26.8 -
S-111 30+68 35' RT -L- 0.0-0.5' A-7-5 (vis) ND ND 8.4 13.0 35.8 41.3 98.5 93.6 79.5 302.6 16.9
S-112 30+68 35' RT -L- 1.0-2.5' A-6(5) 33 16 22.1 29.1 13.0 35.8 100.0 89.1 51.6 32.4 -
S-108 31+90 46' RT -L- 0.5-1.5' A-4(2) 32 9 5.4 48.6 16.8 26.2 97.0 95.3 46.6 51.9 4.7
S-109 31+90 46' RT -L- 2.0-2.5' A-2-4(0) 16 1 5.3 72.6 7.7 14.4 100.0 99.6 25.7 26.2 -
S-110 31+90 46' RT -L- 2.8-3.3 A-2-4(0) NP NP 5.4 83.9 3.6 7.0 99.9 99.9 13.6 27.4 -
SS-27 32+53 37' LT -L- 13.5-15.0' A-4(4) 24 9 7.3 20.1 42.0 30.5 99.9 97.5 73.2 24.8 -
S-106 33+10 15' RT -L- 0.5-1.5' A-6 (vis) ND ND 10.9 26.4 20.9 32.9 91.1 85.2 57.1 171.8 12.2
S-107 33+10 15' RT -L- 3.5-4.0' A-2-4(0) NP NP 48.2 40.6 6.0 3.4 98.2 73.5 11.8 20.6 -

SS-103 33+89 33' LT -L- 13.4-14.9' A-6(12) 35 19 7.8 18.4 36.3 37.4 99.9 95.7 74.8 30.3 -
SS-100 36+13 35' LT -L- 8.4-9.9' A-6(12) 37 22 27.5 6.8 33.7 31.4 99.4 77.1 65.6 35.2 -
SS-101 36+13 35' LT -L- 13.4-14.9' A-6(8) 30 14 2.1 25.1 37.9 34.9 100.0 99.6 74.2 45.5 -
SS-102 36+13 35' LT -L- 28.4-29.9' A-7-6(20) 41 26 12.6 7.5 49.4 30.3 99.8 91.3 80.8 23.4 -
S-104 37+45 29' RT -L- 0.5-1.5'  A-6 (vis) ND ND 16.9 27.3 21.9 26.4 92.5 85.5 51.4 160.3 57.7
S-105 37+45 29' RT -L- 3.0-3.5' A-6(1) 27 12 15.0 44.3 12.4 25.3 97.0 90.3 40.4 28.7 -
SS-4 38+54 24' LT -L- 13.7-15.2' A-6(7) 32 17 30.7 9.7 28.1 31.1 99.6 78.6 60.0 40.8 -
S-102 39+26 50' RT -L- 0.5-1.5' ND ND ND ND ND ND ND ND ND ND 277.7 21.2
S-103 39+26 50' RT -L- 2.5-3.0' A-6(5) 36 17 22.1 29.1 12.5 35.7 99.4 88.2 50.8 29.0 -
S-100 40+34 64' RT -L- 0.5-1.0' A-6 (vis) ND ND 22.0 11.7 15.2 44.5 93.4 80.3 61.2 265.6 17.2
S-101 40+34 64' RT -L- 2.8-3.3' A-6(8) 32 16 18.5 15.3 35.9 30.0 99.7 97.8 67.4 25.0 -

ND = NOT DETERMINED
NV = NO VALUE 115-01-0504 Albert Romero
NP = NON-PLASTIC Signature Certification # Print Name

Bridge Nos. 20 and 34 on NC 55 Over the Neuse River and Overflow

% 
MOISTURE

% 
ORGANIC

SOIL TEST RESULTS
% BY WEIGHT % PASSING SIEVES

SAMPLE NO. AASHTO 
CLASS. L.L. P.I.STATION OFFSET LINE DEPTH 

INTERVAL
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SHEET 24Wood E&IS Project No.: 6468-19-9027 Date Reported: 10/29/2021
NCDOT WBS No.: 40163.1.2 Tip No.: B-4926 County: LENOIR Date Tested: October 2021

C. SAND F. SAND SILT CLAY 10 40 200
SS-110 16+50 6' RT -L- 3.2-4.7' A-2-4(0) NP NP 27.4 62.5 1.6 8.5 100.0 90.4 12.2 11.9 -
SS-111 19+12 68' RT -L- 0.0-1.5' ND ND ND ND ND ND ND ND ND ND 74.3 11.7
SS-112 19+12 68' RT -L- 3.1-4.6' A-1-b NP NP 77.7 15.1 3.7 0.8 97.3 39.3 5.4 19.5 -
SS-113 19+12 68' RT -L- 8.1-9.6' A-7-6(10) 42 24 2.2 49.1 14.4 34.3 100.0 98.8 54.7 30.9 -
SS-114 20+33 18' LT -L- 8.9-10.4' A-3 NP NP 68.4 21.0 5.1 2.7 97.2 53.7 9.0 8.4 -
SS-72B 20+33 18' LT -L- 19.9-21.0' A-6(10) 34 15 14.3 12.2 52.7 20.0 99.2 87.7 73.8 35.4 -
SS-115 21+50 41' RT -L- 0.0-1.5' A-4(0) 26 10 39.4 26.2 6.7 27.4 99.7 83.2 35.8 13.2 -
SS-116 21+50 41' RT -L- 3.1-4.6' A-3 NP NP 65.9 25.2 3.3 5.4 99.8 81.6 10.2 24.7 -
SS-117 21+50 41' RT -L- 8.1-9.6' A-6(7) 36 19 35.3 11.7 25.4 27.6 100.0 73.5 54.3 31.5 -
SS-118 22+72 37' RT -L- 0.0-1.5' A-6(1) 27 11 17.0 41.5 7.6 32.4 98.5 92.3 43.1 12.7 -
SS-119 22+72 37' RT -L- 2.9-4.4' A-7-6(12) 56 38 1.6 55.4 17.9 23.1 98.0 97.1 45.5 27.6 -
SS120 22+72 37' RT -L- 7.9-9.4' A-6(2) 32 14 1.7 62.9 12.2 23.2 100.0 99.1 41.9 28.9 -
SS-121 28+23 46' LT -L- 18.8-20.3' A-6(5) 30 13 2.4 47.3 14.7 35.6 100.0 99.5 58.8 27.3 -
SS-122 28+23 46' LT -L- 23.6-25.1' A-4(2) 24 10 5.6 47.8 15.9 30.7 100.0 99.7 51.7 26.8 -
S-111 30+68 35' RT -L- 0.0-0.5' A-7-5 (vis) ND ND 8.4 13.0 35.8 41.3 98.5 93.6 79.5 302.6 16.9
S-112 30+68 35' RT -L- 1.0-2.5' A-6(5) 33 16 22.1 29.1 13.0 35.8 100.0 89.1 51.6 32.4 -
S-108 31+90 46' RT -L- 0.5-1.5' A-4(2) 32 9 5.4 48.6 16.8 26.2 97.0 95.3 46.6 51.9 4.7
S-109 31+90 46' RT -L- 2.0-2.5' A-2-4(0) 16 1 5.3 72.6 7.7 14.4 100.0 99.6 25.7 26.2 -
S-110 31+90 46' RT -L- 2.8-3.3 A-2-4(0) NP NP 5.4 83.9 3.6 7.0 99.9 99.9 13.6 27.4 -
SS-27 32+53 37' LT -L- 13.5-15.0' A-4(4) 24 9 7.3 20.1 42.0 30.5 99.9 97.5 73.2 24.8 -
S-106 33+10 15' RT -L- 0.5-1.5' A-6 (vis) ND ND 10.9 26.4 20.9 32.9 91.1 85.2 57.1 171.8 12.2
S-107 33+10 15' RT -L- 3.5-4.0' A-2-4(0) NP NP 48.2 40.6 6.0 3.4 98.2 73.5 11.8 20.6 -

SS-103 33+89 33' LT -L- 13.4-14.9' A-6(12) 35 19 7.8 18.4 36.3 37.4 99.9 95.7 74.8 30.3 -
SS-100 36+13 35' LT -L- 8.4-9.9' A-6(12) 37 22 27.5 6.8 33.7 31.4 99.4 77.1 65.6 35.2 -
SS-101 36+13 35' LT -L- 13.4-14.9' A-6(8) 30 14 2.1 25.1 37.9 34.9 100.0 99.6 74.2 45.5 -
SS-102 36+13 35' LT -L- 28.4-29.9' A-7-6(20) 41 26 12.6 7.5 49.4 30.3 99.8 91.3 80.8 23.4 -
S-104 37+45 29' RT -L- 0.5-1.5'  A-6 (vis) ND ND 16.9 27.3 21.9 26.4 92.5 85.5 51.4 160.3 57.7
S-105 37+45 29' RT -L- 3.0-3.5' A-6(1) 27 12 15.0 44.3 12.4 25.3 97.0 90.3 40.4 28.7 -
SS-4 38+54 24' LT -L- 13.7-15.2' A-6(7) 32 17 30.7 9.7 28.1 31.1 99.6 78.6 60.0 40.8 -
S-102 39+26 50' RT -L- 0.5-1.5' ND ND ND ND ND ND ND ND ND ND 277.7 21.2
S-103 39+26 50' RT -L- 2.5-3.0' A-6(5) 36 17 22.1 29.1 12.5 35.7 99.4 88.2 50.8 29.0 -
S-100 40+34 64' RT -L- 0.5-1.0' A-6 (vis) ND ND 22.0 11.7 15.2 44.5 93.4 80.3 61.2 265.6 17.2
S-101 40+34 64' RT -L- 2.8-3.3' A-6(8) 32 16 18.5 15.3 35.9 30.0 99.7 97.8 67.4 25.0 -

ND = NOT DETERMINED
NV = NO VALUE 115-01-0504 Albert Romero
NP = NON-PLASTIC Signature Certification # Print Name

Bridge Nos. 20 and 34 on NC 55 Over the Neuse River and Overflow

% 
MOISTURE

% 
ORGANIC

SOIL TEST RESULTS
% BY WEIGHT % PASSING SIEVES

SAMPLE NO. AASHTO 
CLASS. L.L. P.I.STATION OFFSET LINE DEPTH 

INTERVAL
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