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April 19, 2010 
 
 
The Town of Matthews 
Public Works Department 
1600 Tank Town Road 
Matthews, North Carolina 28105 
 
 
Attention: Mr. Ralph Messera 
 
 
Reference: Structure Investigation Report  
  Proposed Four Mile Creek Culvert Modification 

South Trade Street 
Mecklenburg County, North Carolina 
TIP No.: U-5025 

  S&ME Project No. 1351-08-001B 
NC PE Firm License No. F-0176 

 
 
Dear Mr. Messera: 
 
S&ME, Inc. has completed the subsurface exploration of the referenced project site.  The 
purpose of this study was to determine the subsurface conditions along the proposed new 
culvert alignment, so that those conditions can be evaluated regarding the appropriate 
foundation and construction considerations for the culvert extension over Four Mile 
Creek. 
 
This report presents S&ME’s findings of our investigation and foundation 
recommendations.  Included in the Appendix are a Site Vicinity Map, Field Exploration 
Plan, Generalized Subsurface Profile along the west end of the proposed culvert structure, 
Generalized Subsurface Profile along the east end of the proposed culvert structure, 
Generalized Subsurface Profile along the proposed culvert extension, Generalized 
Subsurface Profile along the proposed pedestrian tunnel, Boring Logs, Rock Core 
Photographs, Site Photographs and a Field Scour Report. 

S&ME, INC. / 9751 Southern Pine Blvd / Charlotte, NC  / p 704.523.4726 / f  704.525.3953 / www.smeinc.com 
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SECTION 1000 

GEOLOGIC INVENTORY REPORT 

1010 Project Description 
We understand that plans are to widen S. Trade Street (SR 3448) from a two-lane 
roadway to a four-lane roadway with a bicycle lane between its intersection with John 
Street (SR 1009) and Weddington Road (SR 3468) in Mecklenburg County, North 
Carolina.  To facilitate the widening, the bottomless culvert at the crossing of Four Mile 
Creek must be modified and/or replaced. 
 
Based on the most recent information provided to us by Kimley-Horn and Associates, 
Inc., we understand that the proposed structure will be lengthened to a total length of 
approximately 180 feet in the generally east and west directions.  In addition, a pedestrian 
tunnel is proposed approximately 30 feet south of the existing culvert.  The culvert 
extension will be cast-in-place concrete construction with an opening slightly larger than 
the existing structure.  The structure will include concrete wing walls that will tie into the 
pedestrian tunnel wing walls. 

1020 Site Description & Geology 
The project site is located in Mecklenburg County, North Carolina, at the crossing of 
Four Mile Creek just south of Chaphyn Lane and north of Brenham Lane.  At this 
crossing, Four Mile Creek runs approximately east-west and S. Trade Street runs 
approximately north-south.  The subject bottomless arched culvert is about 90 feet in 
length with a width of about 24 feet and a height of about 15 feet.  The roadway elevation 
is approximately 15 feet higher than the top of the culvert, resulting in an approach 
embankment height of about 30 feet.  Based on topographic information in the culvert 
area provided to us, the embankment slope is approximately 1.2H:1V on both sides of 
Trade Street.  Visual observations suggest a slightly steeper slope directly above the 
culvert.  The embankment slopes are covered with underbrush and small trees. 
 
The culvert site is located within the Charlotte Belt of the Piedmont Physiographic and 
Geologic Province of North Carolina.  The Piedmont Province generally consists of well-
rounded hills and ridges, which are dissected by a well-developed system of draws and 
streams.  The Piedmont Province is predominantly underlain by metamorphic rock 
(formed by heat, pressure and/or chemical action) and igneous rock (formed directly from 
molten material), which were initially formed during the Precambrian and Paleozoic eras. 
The volcanic and sedimentary rocks deposited in the Piedmont Province during the 
Precambrian eras were the host for the metamorphism and were changed to gneiss and 
schist.  The more recent Paleozoic era had periods of igneous emplacement, with at least 
several episodes of regional metamorphism resulting in the majority of the rock types 
seen today. 
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The topography and relief of the Piedmont Province have developed from differential 
weathering of the igneous and metamorphic rock.  Because of the continued chemical 
and physical weathering, the rocks in the Piedmont Province are now generally covered 
with a mantle of soil that has weathered in place from the parent bedrock.  These soils 
have variable thicknesses and are referred to as residuum or residual soils.  The residuum 
is typically finer grained and has a higher clay content near the surface because of the 
advanced weathering.  Similarly, the soils typically become coarser grained with 
increasing depth because of decreased weathering.  As the degree of weathering 
decreases, the residual soils generally retain the overall appearance, texture, gradation 
and foliations of the parent rock.  Alluvial soils, consisting of interbedded sands, silts, 
and clays, are common in the floodplain along rivers and creeks in the Piedmont. 

1030 Field Testing 
A combination of soil test borings, hand augers with Dynamic Cone Penetrometer (DCP) 
testing, and bridge rod soundings were used to determine the subsurface conditions in the 
vicinity of the existing culvert.  The field exploration methods were performed in 
accordance with the "NCDOT Geotechnical Unit Guidelines and Procedures Manual", 
revised March 1994. 
 
The soil test boring, hand auger boring and bridge rod sounding locations were 
determined in the field by S&ME staff professionals.  The test locations are presented 
relative to corresponding stations and offsets from the -L- survey line.  Ground surface 
elevations indicated on the test logs were determined through a differential level survey 
referenced to Benchmark (BM-242) with an elevation of 648.77 feet-MSL.  The 
Benchmark was provided to us by Sanborn and is identified as a metal nail set into the 
sidewalk on the west side of S. Trade Street, south of the subject creek. 

1031 Soil Test Borings 
Soil test borings were conducted from January 20 through 25, 2008 and from January 8 
through 13, 2009.  Fourteen borings (designated B-1 through B-8 and BB-1 through BB-
6) were drilled by S&ME personnel along the existing roadway in the vicinity of the 
culvert, near the proposed culvert corners and along the proposed pedestrian walkway as 
shown on the Field Exploration Plan (Sheet No. 4).  The borings were drilled with a 
CME-45B drill rig mounted on a truck carrier as well as a CME-550x and Mobile BK-51 
drill rigs mounted on all-terrain vehicles.  The borings were advanced to depths ranging 
from 2.4 to 37.5 feet (elevations 636.6 to 596.9 feet). 
 
All of the borings were penetrated using hollow stem auger procedures (either 2-1/4 inch 
or 3-1/4 inch) onto crystalline rock or, in the case of Boring B-3, onto the concrete 
surface of the culvert arch.  Standard penetration tests were performed in accordance with 
AASHTO T206-87 in all of the borings.  Rock coring was performed in selected borings. 

1032 Hand Auger Borings with DCP Testing 
On January 25, 2008, S&ME personnel performed six (6) hand auger borings (designated 
HA-1 through HA-6) with Dynamic Cone Penetrometer (DCP) testing at approximate 
locations shown on the Field Exploration Plan in the Appendix; no ground surface 
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penetration was possible at the hand auger boring location HA-3 due to the presence of 
rip rap.  The hand auger borings were advanced to depths ranging between 1.2 and 5 feet 
below the existing ground surface. The DCP tests were performed at 1 foot intervals, 
beginning at the ground surface. 

1033 Bridge Rod Soundings 
On February 5, 2008, S&ME personnel performed twelve (12) bridge rod soundings 
(designated BR-1 through BR-15) at approximate locations shown on the Field 
Exploration Plan.  The bridge rod soundings were advanced to depths ranging between 
0.7 and 5.7 feet below the existing ground surface except for BR-9 and BR-13 where no 
sounding rod penetration was possible. 

1040 Laboratory Testing 
One undisturbed soil sample was collected from Boring B-4 and a consolidated 
undrained (CU) triaxial compression test was planned, however, the sample did not 
remain intact during sample extrusion.  Additional laboratory testing of representative 
soils samples was completed to determine the soil index properties and to verify field 
classifications.  This samples were analyzed for grain size distribution (including 
hydrometer) (T88-90), determination of liquid limit (T89-90), plastic limit and plasticity 
index (T90-87) with NCDOT modifications.  Laboratory test results are presented in the 
appendix. 

1050 Subsurface Conditions 
The test borings indicate relatively uniform subsurface conditions at the proposed culvert 
extension location with some non-conformity with respect to stratigraphic correlations 
along the proposed alignment as indicated on the attached Generalized Subsurface 
Profiles (see Sheet Nos. 5 through 8). The descriptions of the subsurface conditions in the 
following paragraphs are based on conditions encountered in the soil test borings.  The 
Generalized Subsurface Profiles were developed by S&ME personnel utilizing surveying 
techniques referencing the benchmark provided and existing site features.  In addition, 
detailed descriptions of the conditions encountered at the individual test boring location 
are presented on the attached Boring Logs. 

1051 Fill Materials 
Roadway embankment fill and artificial fill materials were encountered in each of the 
borings, with the exception of Borings B-5 and B-6, to depths of about 2.4 to 32 feet 
(elevations 636.6 to 609.3 feet) beneath the collar elevations.  The fill materials 
encountered consist of medium dense brown silty sand (A-2-4), soft to very stiff red 
brown tan fine sandy silt (A-4), stiff brown fine sandy silt (A-5), medium stiff to very 
stiff red brown clayey silt (A-7-5) and stiff tan silty clay (A-7-6).  Standard penetration 
test (SPT) N-values in the fill soils ranged from 4 blows per foot (bpf) to 62 blows per 
0.7 feet of penetration. 
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1052 Alluvial Deposits 
Alluvial deposits were encountered underlying roadway embankment and artificial fill 
soils in Borings B-2, B-4, BB-2, BB-3, BB-5 and BB-6 to depths ranging from about 6 to 
37.5 feet (elevations 617.1 to 609.9 feet) beneath the collar elevations.  The alluvial 
deposits encountered in the borings consist of medium stiff gray brown fine sandy silt 
(A-4), stiff brown clayey silt (A-6), very soft to soft gray brown sandy silty clay (A-7-6), 
very loose to medium dense gray brown silty fine to coarse sand (A-2-4) and very loose 
brown gray clayey fine sand (A-2-7).  The SPT N-values in the alluvium ranged from 
Weight-of-Hammer (WOH) to 17 bpf. 

1053 Residuum 
Residual materials exist beneath the topsoil in Boring B-5 as well as beneath alluvial 
deposits in Borings BB-2 and BB-5.  The residuum generally consisted of very stiff red 
tan brown clayey silt (A-7-5) and dense to very dense white tan brown silty fine to coarse 
sand (A-2-4).  The SPT N-values in the residuum ranged from 29 to 91 bpf. 
 
Weathered rock was encountered beneath the alluvial deposits in Boring BB-5, beneath 
residual soils in Borings B-5 and BB-6, and beneath topsoil in Boring B-6.  The surface 
of the weathered rock was encountered at depths of about 0.5 to 13 feet (elevations 636.9 
to 609.9) feet beneath the collar elevations.  The weathered rock materials were 
penetrated by hollow stem augers to depths of 0.3 to 14.3 feet (elevations 631.3 to 608.6 
feet) beneath the collar elevations.  The SPT N-values in the weathered rock materials 
ranged from 100 blows per 0.6 feet of penetration to 60 blows per 0.1 feet of penetration. 
 
The weathered rock transitions to crystalline rock consisting of gray brown granodiorite.  
Crystalline rock exists directly beneath fill soils in Borings B-7, B-8, BB-1 and BB-4, 
directly beneath alluvial soils in Borings B-2, B-4 and BB-3, and directly beneath 
residual soils in Borings B-5, B-6, BB-2, BB-5 and BB-6.  The surface of crystalline rock 
was encountered at depths ranging from 2.4 to 37.6 feet (elevations 631.3 to 608.6 feet) 
beneath the collar elevations.  The crystalline rock was evaluated utilizing rock coring 
techniques by advancing an NQ-2 core barrel.  The recovered core samples were 
generally classified as medium hard to hard, moderately weathered to very slightly 
weathered, brown gray, with close to very close fracture spacing.  Core activities 
recovered 76 to 100 percent of to crystalline rock cored.  Rock Quality Designations 
(RQD) values ranged from 10 to 87 percent.  Borings BB-5 and BB-6 were terminated in 
hard granodiorite at elevations of 596.9 and 599.9 feet, respectively.  Borings B-2, B-4 
through B-8, BB-1, BB-3 and BB-4 were terminated on crystalline rock at elevations 
ranging from 631.3 to 609.3 feet. 

1060 Groundwater 
Groundwater was measured in Borings B-2, B-4, B-7, BB-5 and BB-6 at depths of 7 to 
37 feet below the existing ground surface (approximate elevations of 611.8 to 616.2 feet-
MSL) at the respective boring terminations.  Water levels were measured after a 
stabilization period of at least 24 hours in Borings BB-3, BB-5 and BB-6 at depths of 3 to 
8 feet below the existing ground surface (approximate elevations 614.9 to 617.5 feet-
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MSL).  The remainder of the borings performed for this study were either dry when water 
level measurements were attempted or backfilled due to safety concerns.  All of the initial 
borings (Borings B-1 through B-8) were backfilled with soil cuttings on or before 
January 25, 2008.  All of the secondary borings (Borings BB-1 through BB-6) were 
backfilled with soil cuttings on or before January 14, 2009.  The creek level at the time of 
our exploration was at approximately elevation 614 feet-MSL. 
 
Please note that groundwater levels tend to fluctuate with seasonal and climatic 
variations, as well as with some types of construction operations. 

1070 Scour 
A field scour report was conducted for the proposed culvert on S. Trade Street over the 
Four Mile Creek site as part of this phase of the project.  The scour field observations 
were performed on March 27, 2008 and the scour report is included in the Appendix of 
this report. 

SECTION 2000 

FOUNDATION RECOMMENDATIONS 

2010 Foundation Support 
We understand that the culvert extensions will be approximately 18 foot by 16 foot cast-
in-place bottomless structures.  Based upon our subsurface exploration, the average 
elevation of the top of crystalline rock is at about an elevation of 613 feet on the 
downstream end, and at about elevation 613.5 feet on the upstream end of the proposed 
culvert alignment.  Foundations for the culvert should bear on crystalline or weathered 
rock where present.  The culvert shall be designed for an allowable bearing pressure of 4 
tons per square (tsf), which should be verified in the field. 
 
Total and differential settlements along the proposed culvert alignment are anticipated to 
be less than ¼ inch if constructed on weathered rock or crystalline rock.   
 
Along the proposed pedestrian tunnel alignment, the elevations of the top of crystalline 
rock ranged from an elevation of about 616.4 feet to lower than 613.1 feet.  Based on the 
provided plans, head wall and wing wall foundations for the pedestrian tunnel will bear at 
elevations ranging between 627.62 and 621.12 feet-MSL.  In order to limit differential 
settlements, we recommend that foundation soils be undercut to a depth of 2 feet or an 
elevation of 623.5 feet-MSL, whichever is deeper.  Isolated, deeper undercutting may be 
required to remove excessively soft foundation soils.  Undercut material shall be replaced 
with material that meets the requirements of Select material Class III in accordance with 
Section 1016 of the Standard Specifications.  The material shall be compacted to a 
minimum of 95% of the maximum dry density as determined by AASHTO T-99.  Once 
the site improvements have been completed, the foundation soils for the head walls and 
wing walls shall be suitable for walls designed using a bearing pressure of 2 tsf. 
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Total settlements for the head walls and wing walls are anticipated to be less than 1 inch 
if the undercut recommendations are implemented.  Differential settlements between 
adjacent head walls and wing walls should be less than ½ inch. 
 
Depending upon the creek level, dewatering of up to 5 feet may be required for 
construction of the shallow foundation system.  Foundation construction should be 
performed on one side of the creek at a given time.  The existing creek should be 
temporarily dammed and water pumped away from the construction area.  Cased sumps 
with submersible pumps may be required within the excavation.  As the excavation to 
adequate and level bearing materials for the foundation proceeds, pumping from the 
cased sumps should be maintained to de-water the excavation. 
 
The proposed roadway construction will require up to approximately 20 feet of fill 
placement in the subject culvert and pedestrian tunnel areas.  Settlement resulting from 
the loading associated with fill placement is anticipated within newly placed 
embankment soils and underlying bearing soils where embankment construction will 
occur.  It is anticipated that the majority of settlement of these materials will occur during 
placement of the new embankment fill.  To reduce maintenance and repair of the 
approach fill, placement of roadway embankment shall be performed soon after 
construction has started to allow at least a 1-month waiting period for settlement of the 
embankment to occur prior to placement of the surface course.  This will help to prevent 
delays in the completion of the project. 

SECTION 3000 

QUALIFICATIONS OF REPORT 

This report has been prepared in accordance with generally accepted geotechnical 
engineering practice for specific application to this project.  The conclusions contained in 
this report were based on the applicable standards of our profession at the time this report 
was prepared.  No other warranty, expressed or implied, is made. 
 
The conclusions submitted in this report are based, in part, upon the data obtained from 
the subsurface exploration. The nature and extent of subsurface variations between the 
borings may not become evident until construction.  If variations appear evident, then the 
conclusions contained in this report may need to be re-evaluated.  In the event that any 
changes in the nature, design, or location of the structure are planned, the conclusions 
contained in this report will not be considered valid unless the changes are reviewed by 
S&ME, and the conclusions of the report are modified or verified in writing. 
 



 

7 

 
FOUNDATION RECOMMENDATION NOTES AND COMMENTS 

 

TIP No.  U-5025 

Description:  S. Trade Street Culvert over Four Mile Creek 

County: Mecklenburg 

Station: 102 + 90 -L- Reinforced Concrete Bottomless Culvert @ 90° Skew 

Design:  LAC/DDB 

Date:  4/19/2010 

 

LOCATION 
NO. 

STATION FOUNDATION 
TYPE 

ALLOWABLE 
LOAD 

MISCELLANEOUS 
DETAILS 

1 
West Side of 

Culvert 

102 + 90   
-L- 

Concrete Wall 
Footing 4.0 tons/square ft.

Min. Culvert  
Bottom Elev.: 

613 
2 

East Side of 
Culvert 

102 + 90 
-L- 

Concrete Wall 
Footing 4.0 tons/square ft.

Min. Culvert  
Bottom Elev.: 

613.5 
 

NOTES: 

 
1. The required bearing capacity of the culvert foundation along the length of the culvert is 

4.0 tsf.  Check field conditions for the required bearing capacity just prior to placing 
concrete. 

 
2. Backfill with material that meets the requirements of Select Material Class VI in 

accordance with Section 1016 of the Standard Specifications. 
 
3. The scour critical elevation for the culvert is the bottom of footing.  The scour critical 

elevations are used to monitor possible scour problems during the life of the structure. 
 
4. To provide protection from possible scour, do not construct culvert foundation along the 

length of the culvert at an elevation higher than shown on the plans. 
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FOUNDATION RECOMMENDATION NOTES AND COMMENTS 

 

TIP No.  U-5025 

Description:  S. Trade Street Culvert over Four Mile Creek 

County: Mecklenburg 

Station: 102 + 52 -L- Pedestrian Tunnel @ 90° Skew 

Design:  LAC/DDB 

Date:  4/19/2010 

 

LOCATION 
NO. 

STATION FOUNDATION 
TYPE 

ALLOWABLE 
LOAD 

1 
West Side of 

Tunnel 

102 + 52   
-L- 

Concrete Head 
Wall and Wing 
Wall Footing 

2.0 tons/square ft. 

2 
East Side of 

Tunnel 

102 + 52 
-L- 

Concrete Head 
Wall and Wing 
Wall Footing 

2.0 tons/square ft. 

 

NOTES: 

 
1. The required bearing capacity of the foundations bearing in soil is 2.0 tsf.  Check field 

conditions for the required bearing capacity just prior to placing concrete. 
 

2. Backfill with material that meets the requirements of Select Material Class III in 
accordance with Section 1016 of the Standard Specifications. 

 
3. No work shall be done on the head walls and wing walls bearing on soil until the area of 

the head wall and wing wall foundations have been undercut to suitable bearing material 
and unsuitable/alluvial material replaced with suitable material properly compacted to the 
elevation of the bottom of the proposed head wall and wing wall foundations. The limits 
of this undercut excavation shall be to a depth of 2 feet or and elevation of 623.5 feet, 
whichever is deeper. 

 
4. Scour protection consisting of rip rap in front of tunnel wing walls is required. 
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General Comments 
 
1. Temporary shoring may be required for the culvert and wall construction. 
 
2. Temporary cofferdams may be required for construction of culvert foundations. 
 
3. No waiting period is required for the culvert or wall construction. 
 
4. A 1-month waiting period after roadway embankment placement is required before the 

placement of the surface course. 
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START DATE 01/22/08 COMP. DATE 01/22/08

34.5

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK 37.5 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-2

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 37.5 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 103+13

COLLAR ELEV. 650.7 ft
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ASPHALT (4 FEET)

ROADWAY EMBANKMENT
STIFF

RED TAN
CLAYEY FINE SANDY SILT

(A-4)
TRACE ROOTS

ROADWAY EMBANKMENT
STIFF
TAN

SILTY CLAY
(A-7-6)

ROADWAY EMBANKMENT
VERY STIFF
RED BROWN

FINE SANDY CLAYEY SILT
(A-7-5)

Boring Terminated BY AUGER REFUSAL
at Elevation 636.6 ft ON TOP OF

CULVERT

1) ADVANCED 3-1/4" HOLLOW STEM
AUGERS TO 13.2 FEET.

0.0

4.0

6.0

8.0

13.2

645.8

643.8

641.8

636.6

649.8

645.8

643.8

641.3

4.0

6.0

8.5

SHEET  11  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

650

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 10ft RT ALIGNMENT -L-

NORTHING 496,649 EASTING 1,482,679

DRILL MACHINE CME-45B DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/21/08 COMP. DATE 01/21/08

Dry

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-3

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 13.2 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+92

COLLAR ELEV. 649.8 ft
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ASPHALT (3 FEET)

ROADWAY EMBANKMENT
MEDIUM STIFF TO STIFF

BROWN AND RED BROWN
CLAYEY SILT

(A-7-5)
TRACE ROCK FRAGMENTS FROM 6 TO

7.5 FEET

ROADWAY EMBANKMENT
MEDIUM STIFF TO STIFF
RED BROWN TO BROWN

CLAYEY FINE SANDY SILT
(A-4)

ROADWAY EMBANKMENT
MEDIUM STIFF
RED BROWN
CLAYEY SILT

(A-7-5)

ALLUVIAL
VERY SOFT

GRAY BROWN
SILTY CLAY

(A-7-6)
TRACE ORGANICS

Boring Terminated BY AUGER REFUSAL
at Elevation 611.3 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCED 3-1/4" HOLLOW STEM
AUGERS TO 37.5 FEET.

0.0

3.0

15.0

26.0

32.0

37.5

645.8

633.8

622.8

616.8

611.3

648.8

645.3

642.8

640.3

635.3

630.3

625.3

620.3

615.3

611.3

3.5

6.0

8.5

13.5

18.5

23.5

28.5

33.5

37.5

SHEET  12  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

650

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 10ft RT ALIGNMENT -L-

NORTHING 496,629 EASTING 1,482,687

DRILL MACHINE CME-45B DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/21/08 COMP. DATE 01/21/08

37.0

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK 37.5 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-4

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 37.5 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+71

COLLAR ELEV. 648.8 ft
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RESIDUAL
VERY STIFF

RED TAN BROWN
CLAYEY SILT

(A-7-5)
TRACE ROCK FRAGMENTS

RESIDUAL
VERY DENSE
WHITE TAN
SILTY SAND

(A-2-4)
TRACE ROCK FRAGMENTS

WEATHERED ROCK
GRAY

METAVOLCANIC
Boring Terminated BY AUGER REFUSAL
at Elevation 631.3 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 13.6 FEET.

0.0

3.0

8.0

13.6

641.9

636.9

631.3

644.9

643.9

641.4

638.9

636.4

631.4

1.0

3.5

6.0

8.5

13.5

SHEET  13  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

645

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 54ft LT ALIGNMENT -L-

NORTHING 496,745 EASTING 1,482,575

DRILL MACHINE BK-51 DRILL METHOD SPT Boring HAMMER TYPE Manual

START DATE 01/25/08 COMP. DATE 01/25/08

Dry

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK 13.6 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-5

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 13.6 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 104+18

COLLAR ELEV. 644.9 ft
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WEATHERED ROCK
BROWN

METAVOLCANIC
Boring Terminated BY AUGER REFUSAL
at Elevation 619.2 ft ON CRYSTALLINE

ROCK:  BROWN GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 3 FEET.

0.0

3.0619.2

622.2

621.2 1.0

SHEET  14  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 100ft LT ALIGNMENT -L-

NORTHING 496,635 EASTING 1,482,572

DRILL MACHINE BK-51 DRILL METHOD SPT Boring HAMMER TYPE Manual

START DATE 01/25/08 COMP. DATE 01/25/08

Dry

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK 3.0 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-6

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 3.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 103+15

COLLAR ELEV. 622.2 ft
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ROADWAY EMBANKMENT
STIFF

BROWN
CLAYEY SILT

(A-7-5)
TRACE ROCK FRAGMENTS
ROADWAY EMBANKMENT

MEDIUM DENSE
BROWN

SILTY SAND
(A-2-4)

TRACE ROCK FRAGMENTS FROM 3.5
TO 5 FEET

LITTLE WOOD CHIP FRAGMENTS FROM
8.5 TO 10 FEET

ROADWAY EMBANKMENT
STIFF TO VERY STIFF

BROWN
CLAYEY SILT

(A-7-5)
TRACE ROCK FRAGMENTS

Boring Terminated BY AUGER REFUSAL
at Elevation 609.3 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCE 2-1/4" HOLLOW STEM
AUGERS TO 13.8 FEET.

0.0

3.0

10.0

13.8

620.1

613.1

609.3

623.1

622.1

619.6

614.6

609.6

1.0

3.5

8.5

13.5

SHEET  15  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 79ft LT ALIGNMENT -L-

NORTHING 496,574 EASTING 1,482,601

DRILL MACHINE BK-51 DRILL METHOD SPT Boring HAMMER TYPE Manual

START DATE 01/25/08 COMP. DATE 01/25/08

9.0

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK 13.8 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-7

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 13.8 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+50

COLLAR ELEV. 623.1 ft
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ROADWAY EMBANKMENT
MEDIUM DENSE

BROWN SILTY SAND
(A-2-4)

TRACE ROCK FRAGMENTS
CLAY POCKETS

Boring Terminated BY AUGER REFUSAL
at Elevation 621.1 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 2.5 FEET.

0.0

2.5621.1

623.6

622.6 1.0

SHEET  16  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 85ft LT ALIGNMENT -L-

NORTHING 496,539 EASTING 1,482,618

DRILL MACHINE BK-51 DRILL METHOD SPT Boring HAMMER TYPE Manual

START DATE 01/25/08 COMP. DATE 01/25/08

Dry

N/A

SURFACE WATER DEPTH N/A DEPTH TO ROCK 2.5 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. B-8

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 2.5 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+11

COLLAR ELEV. 623.6 ft
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ASPHALT (2 INCHES), ABC STONE (6
INCHES)

ROADWAY EMBANKMENT
STIFF

BROWN
FINE SANDY SILT

(A-5)
ROADWAY EMBANKMENT

MEDIUM STIFF
BROWN TO RED BROWN

CLAYEY SILT
(A-7-5)

ROADWAY EMBANKMENT
MEDIUM STIFF

BROWN
FINE SANDY SILT

(A-4)
ROADWAY EMBANKMENT

MEDIUM STIFF
RED BROWN
CLAYEY SILT

(A-7-5)
ROADWAY EMBANKMENT

MEDIUM STIFF
RED BROWN TO BROWN

FINE SANDY SILT
(A-4)

Boring Terminated BY AUGER REFUSAL
at Elevation 615.9 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 32 FEET.

0.0
0.7

3.0

8.0

12.0

22.0

32.0

647.2

644.9

639.9

635.9

625.9

615.9

647.9

646.9

644.4

641.9

639.4

634.4

629.4

624.4

619.4

615.9

1.0

3.5

6.0

8.5

13.5
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28.5

32.0

SHEET  17  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

650

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 7ft LT ALIGNMENT -L-

NORTHING 496,604 EASTING 1,482,679

DRILL MACHINE CME-45B DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/08/09 COMP. DATE 01/08/09

Dry

Dry

SURFACE WATER DEPTH N/A DEPTH TO ROCK 32.0 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - Proposed Pedestrian Tunnel

BORING NO. BB-1

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 32.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+50

COLLAR ELEV. 647.9 ft
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ASPHALT (6 INCHES), ABC STONE (6
INCHES)

ROADWAY EMBANKMENT
MEDIUM STIFF TO VERY STIFF

BROWN TO RED BROWN
CLAYEY SILT

(A-7-5)
TRACE QUARTZ ROCK FRAGMENTS

FROM 6 TO 7.5 FEET

ALLUVIAL
MEDIUM STIFF
GRAY BROWN

FINE SANDY SILT
(A-4)

RESIDUAL
VERY DENSE
TAN BROWN

SILTY COARSE TO FINE SAND
(A-2-4)

TRACE ROCK FRAGMENTS
Boring Terminated at Elevation 613.1 ft IN
RESIDUUM:  VERY DENSE TAN BROWN
SILTY COARSE TO FINE SAND (A-2-4)

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 33.5 FEET.

0.0
1.0

28.0

31.0

35.0

647.1

620.1

617.1

613.1

648.1

647.1

644.6

642.1

639.6

634.6

629.6

624.6

619.6

614.6

1.0

3.5

6.0

8.5

13.5

18.5

23.5

28.5

33.5

SHEET  18  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

650

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 12ft RT ALIGNMENT -L-

NORTHING 496,612 EASTING 1,482,696

DRILL MACHINE CME-45B DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/08/09 COMP. DATE 01/08/09

Dry

Dry

SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A

SITE DESCRIPTION Four-Mile Creek Design Phase - Proposed Pedestrian Tunnel

BORING NO. BB-2

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 35.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+51

COLLAR ELEV. 648.1 ft
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ROADWAY EMBANKMENT
SOFT

BROWN
FINE SANDY SILT

(A-4)
TRACE ROCK FRAGMENTS

ALLUVIAL
SOFT

GRAY BROWN
SANDY SILTY CLAY

(A-7-6)
Boring Terminated BY AUGER REFUSAL
at Elevation 613.6 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 8 FEET.

0.0

3.5

6.0

618.1

615.6

621.6

620.6

618.1

1.0

3.5

SHEET  19  OF  51

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 67ft RT ALIGNMENT -L-

NORTHING 496,632 EASTING 1,482,746

DRILL MACHINE CME-550X DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/12/09 COMP. DATE 01/12/09

N/A

4.1

SURFACE WATER DEPTH N/A DEPTH TO ROCK 8.0 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - Proposed Pedestrian Tunnel

BORING NO. BB-3

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 8.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+52

COLLAR ELEV. 621.6 ft
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ARTIFICIAL FILL
STIFF

DARK BROWN
FINE SANDY SILT

(A-4)
TRACE ROCK FRAGMENTS

ARTIFICIAL FILL
STIFF

BROWN TO RED BROWN
CLAYEY SILT

(A-7-5)
TRACE ROOTLETS

Boring Terminated BY AUGER REFUSAL
at Elevation 616.4 ft ON CRYSTALLINE

ROCK:  GRAY GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 6 FEET.

0.0

3.0

6.0

619.4

616.4

622.4

621.4

618.9

616.4

1.0

3.5

6.0
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DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 70ft LT ALIGNMENT -L-

NORTHING 496,580 EASTING 1,482,622

DRILL MACHINE CME-550X DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/13/09 COMP. DATE 01/13/09

Dry

Dry

SURFACE WATER DEPTH N/A DEPTH TO ROCK 6.0 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - Proposed Pedestrian Tunnel

BORING NO. BB-4

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 6.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST L. Campos

STATION 102+47

COLLAR ELEV. 622.4 ft
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ARTIFICIAL FILL
MEDIUM STIFF

BROWN
FINE SANDY SILT

(A-4)
ALLUVIAL

STIFF
BROWN

CLAYEY SILT
(A-6)

TRACE ROOTS
ALLUVIAL

VERY LOOSE
GRAY BROWN

SILTY FINE SAND
(A-2-4)

ALLUVIAL
MEDIUM DENSE
GRAY BROWN

SILTY COARSE TO FINE SAND
(A-2-4)

TRACE ROCK FRAGMENTS
WEATHERED ROCK

BROWN GRANODIORITE
CRYSTALLINE ROCK

MEDIUM HARD
MODERATELY WEATHERED

BROWN GRANODIORITE
WITH CLOSE TO VERY CLOSE

FRACTURE SPACING
CRYSTALLINE ROCK

HARD
VERY SLIGHTLY WEATHERED

GRAY GRANODIORITE
WITH CLOSE FRACTURE SPACING

Boring Terminated at Elevation 596.9 ft IN
CRYSTALLINE ROCK:  GRAY

GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 14.3 FEET.

2) SET CASING TO 14.3 FEET BELOW
GROUND SURFACE.

3) ADVANCED NQ-CORE BARREL FROM
14.3 TO 26 FEET.

4) CREEK WATER USED AS DRILLING
FLUID.

5) DRILLING FLUID DENSITY
APPROXIMATELY 62.4 PCF.

0.0

3.0

6.0

8.0

13.0

14.3

19.3

26.0

619.9

616.9

614.9

609.9

608.6

603.6

596.9

622.9

621.9

619.4

616.9

614.4

609.4

1.0

3.5

6.0

8.5

13.5
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DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 90ft LT ALIGNMENT -L-

NORTHING 496,593 EASTING 1,482,594

DRILL MACHINE CME-550X DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/13/09 COMP. DATE 01/13/09

8.5

8.0

SURFACE WATER DEPTH N/A DEPTH TO ROCK 14.3 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. BB-5

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 26.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST L. Campos

STATION 102+69

COLLAR ELEV. 622.9 ft
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ARTIFICIAL FILL
STIFF

BROWN
FINE SANDY SILT

(A-4)
TRACE ROOTS

ALLUVIAL
VERY LOOSE

BROWN AND GRAY
CLAYEY FINE SAND

(A-2-7)
TRACE ROOTS

RESIDUAL
DENSE
BROWN

SILTY FINE TO MEDIUM SAND
(A-2-4)

WEATHERED ROCK
GRAY GRANODIORITE
CRYSTALLINE ROCK

HARD
VERY SLIGHTLY WEATHERED

GRAY GRANODIORITE
WITH CLOSE FRACTURE SPACING

Boring Terminated at Elevation 599.9 ft IN
CRYSTALLINE ROCK:  GRAY

GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM
AUGERS TO 8.8 FEET.

2) SET CASING TO 8.8 FEET BELOW
GROUND SURFACE.

3) ADVANCED NQ-2 CORE BARREL
FROM 8.8 TO 20.3 FEET.

4) CREEK WATER USED AS DRILLING
FLUID.

5) DRILLING FLUID DENSITY
APPROXIMATELY 62.4 PCF.

0.0

3.5

6.0

8.0
8.8

20.3

616.7

614.2

612.2
611.4

599.9

620.2

619.2

616.7

614.2

611.7

1.0

3.5

6.0

8.5
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DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)0.5ft

BLOW COUNT BLOWS PER FOOT

25 50 750 1000.5ft0.5ft

625

DRIVE
ELEV

(ft)

DEPTH
(ft)

OFFSET 99ft RT ALIGNMENT -L-

NORTHING 496,660 EASTING 1,482,769

DRILL MACHINE CME-550X DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/12/09 COMP. DATE 01/12/09

7.0

3.0

SURFACE WATER DEPTH N/A DEPTH TO ROCK 8.8 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. BB-6

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 20.3 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+70

COLLAR ELEV. 620.2 ft
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14.3

19.3

26.0

CRYSTALLINE ROCK
MEDIUM HARD

MODERATELY WEATHERED
BROWN GRANODIORITE

WITH CLOSE TO VERY CLOSE FRACTURE SPACING
JOINTS INDISCERNIBLE

CRYSTALLINE ROCK
HARD

VERY SLIGHTLY WEATHERED
GRAY GRANODIORITE

WITH CLOSE FRACTURE SPACING
5 JOINTS AT 5°-10°, 1 JOINT AT 30°, 1 JOINT AT 65°

Boring Terminated at Elevation 596.9 ft IN CRYSTALLINE ROCK:  GRAY
GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM AUGERS TO 14.3 FEET.
2) SET CASING TO 14.3 FEET BELOW GROUND SURFACE.
3) ADVANCED NQ-CORE BARREL FROM 14.3 TO 26 FEET.

4) CREEK WATER USED AS DRILLING FLUID.
5) DRILLING FLUID DENSITY APPROXIMATELY 62.4 PCF.

608.6

603.6

596.9

(0.0)
0%

(2.2)
44%

(4.1)
82%

1.7

5.0

5.0

(0.9)
53%
(4.8)
96%

(5.0)
100%

14.3
16.0

21.0

26.0

608.6
606.9

601.9

596.9

(0.5)
10%

(5.5)
82%

(3.8)
76%

(6.7)
100%

SHEET  23  OF  51

DEPTH (ft)

CORE BORING REPORT

DRILLER J. LITTLECORE SIZE NQ-2 TOTAL RUN 11.7 ft

Begin Coring @ 14.3 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DRILL
RATE
(Min/ft)

DEPTH
(ft)

RUN STRATA

ELEV. (ft)

RUN
ELEV

(ft)

RQD
(ft)
%

608.58

REC.
(ft)
%

OFFSET 90ft LT ALIGNMENT -L-

NORTHING 496,593 EASTING 1,482,594

DRILL MACHINE CME-550X DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/13/09 COMP. DATE 01/13/09

8.5

8.0

SURFACE WATER DEPTH N/A DEPTH TO ROCK 14.3 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. BB-5

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 26.0 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST L. Campos

STATION 102+69

COLLAR ELEV. 622.9 ft
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8.8

20.3

CRYSTALLINE ROCK
HARD

VERY SLIGHTLY WEATHERED
GRAY GRANODIORITE

WITH CLOSE FRACTURE SPACING
8 JOINTS AT 0°-10°, 20 JOINTS AT 20°-40°, 6 JOINTS AT 50°-65°

Boring Terminated at Elevation 599.9 ft IN CRYSTALLINE ROCK:  GRAY
GRANODIORITE

1) ADVANCED 2-1/4" HOLLOW STEM AUGERS TO 8.8 FEET.
2) SET CASING TO 8.8 FEET BELOW GROUND SURFACE.

3) ADVANCED NQ-2 CORE BARREL FROM 8.8 TO 20.3 FEET.
4) CREEK WATER USED AS DRILLING FLUID.

5) DRILLING FLUID DENSITY APPROXIMATELY 62.4 PCF.

611.4

599.9

(1.1)
73%
(2.2)
44%

(3.1)
62%

1.5

5.0

5.0

(1.5)
100%
(5.0)
100%

(5.0)
100%

8.8
10.3

15.3

20.3

611.4
609.9

604.9

599.9

(8.0)
70%

(11.5)
100%
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DEPTH (ft)

CORE BORING REPORT

DRILLER J. LITTLECORE SIZE NQ-2 TOTAL RUN 11.5 ft

Begin Coring @ 8.8 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DRILL
RATE
(Min/ft)

DEPTH
(ft)

RUN STRATA

ELEV. (ft)

RUN
ELEV

(ft)

RQD
(ft)
%

611.36

REC.
(ft)
%

OFFSET 99ft RT ALIGNMENT -L-

NORTHING 496,660 EASTING 1,482,769

DRILL MACHINE CME-550X DRILL METHOD SPT Boring HAMMER TYPE Automatic

START DATE 01/12/09 COMP. DATE 01/12/09

7.0

3.0

SURFACE WATER DEPTH N/A DEPTH TO ROCK 8.8 ft

SITE DESCRIPTION Four-Mile Creek Design Phase - S. Trade Street Culvert Extension

BORING NO. BB-6

GROUND WTR (ft)

0 HR.

24 HR.TOTAL DEPTH 20.3 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

PROJECT NO. 1351-08-001B ID. U-5025 COUNTY Mecklenburg GEOLOGIST M. Longshore

STATION 102+70

COLLAR ELEV. 620.2 ft
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SHEET 25 of 51

9751 Southern Pine Boulevard
Charlotte, North Carolina  28723
Phone: (704) 523-4726 • Fax: (704) 525-3953

PROJECT: BORING NO. HA-1
PROJECT NO.: 1351-08-001 DATE PERFORMED: 1/25/2008
LOCATION: S Trade Street - Matthews, NC PERFORMED BY: MBL/ZDS

HAND AUGER/DCP LOG

Hand Auger 
Refusal at 1.2 

feet

Groundwater Level: Not Encountered at Time of Augering 

Dynamic Cone Penetrometer Testing Performed in 
General Accordance with ASTM STP-399

NOTE:

ROADWAY EMBANKMENT FILL:  Red Brown Clayey SILT (A-7-5)0 - 1.0

ROADWAY EMBANKMENT FILL:  Red Brown Fine Sandy SILT (A-4)1.0 - 1.2

Four Mile Creek Culvert

DESCRIPTIONDEPTH 
(FEET)
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SHEET 26 of 51

9751 Southern Pine Boulevard
Charlotte, North Carolina  28723
Phone: (704) 523-4726 • Fax: (704) 525-3953

PROJECT: BORING NO. HA-2
PROJECT NO.: 1351-08-001 DATE PERFORMED: 1/25/2008
LOCATION: S Trade Street - Matthews, NC PERFORMED BY: MBL/ZDS

Four Mile Creek Culvert

DESCRIPTIONDEPTH 
(FEET)

HAND AUGER/DCP LOG

Hand Auger 
Refusal at 3.3 

feet

Groundwater Level: Not Encountered at Time of Augering 

Dynamic Cone Penetrometer Testing Performed in 
General Accordance with ASTM STP-399

NOTE:

ROADWAY EMBANKMENT FILL:  Red Brown Clayey SILT (A-7-5)0 - 3.3
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SHEET 27 of 51

9751 Southern Pine Boulevard
Charlotte, North Carolina  28723
Phone: (704) 523-4726 • Fax: (704) 525-3953

PROJECT: BORING NO. HA-4
PROJECT NO.: 1351-08-001 DATE PERFORMED: 1/25/2008
LOCATION: S Trade Street - Matthews, NC PERFORMED BY: MBL/ZDS

Four Mile Creek Culvert

DESCRIPTIONDEPTH 
(FEET)

Red Brown and Gray Silty CLAY (A-7-6)2.0 - 3.0

HAND AUGER/DCP LOG

Hand Auger 
Refusal at 3 

feet

Groundwater Level: Not Encountered at Time of Augering 

Dynamic Cone Penetrometer Testing Performed in 
General Accordance with ASTM STP-399

NOTE:

RESIDUUM:  Brown Fine Sandy SILT (A-4)0 - 1.0

1.0 - 2.0 Red Brown Clayey SILT (A-7-5) with rock fragments and pockets 
of highly plastic clay
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SHEET 28 of 51

9751 Southern Pine Boulevard
Charlotte, North Carolina  28723
Phone: (704) 523-4726 • Fax: (704) 525-3953

PROJECT: BORING NO. HA-5
PROJECT NO.: 1351-08-001 DATE PERFORMED: 1/25/2008
LOCATION: S Trade Street - Matthews, NC PERFORMED BY: MBL/ZDS

HAND AUGER/DCP LOG

Hand Auger 
Refusal at 5 

feet

Groundwater Level: Not Encountered at Time of Augering 

Dynamic Cone Penetrometer Testing Performed in 
General Accordance with ASTM STP-399

NOTE:

4.0 - 5.0

Four Mile Creek Culvert

DESCRIPTIONDEPTH 
(FEET)

Brown Clayey SILT (A-7-5)2.0 - 3.0

RESIDUUM:  Brown Fine Sandy SILT (A-4)0 - 2.0

Brown Clayey Fine Sandy SILT (A-4) (saturated)3.0 - 4.0

Tan Fine Sandy SILT (A-4) with rock fragments
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SHEET 29 of 51

9751 Southern Pine Boulevard
Charlotte, North Carolina  28723
Phone: (704) 523-4726 • Fax: (704) 525-3953

PROJECT: BORING NO. HA-6
PROJECT NO.: 1351-08-001 DATE PERFORMED: 1/25/2008
LOCATION: S Trade Street - Matthews, NC PERFORMED BY: MBL/ZDS

Four Mile Creek Culvert

DESCRIPTIONDEPTH 
(FEET)

HAND AUGER/DCP LOG

Hand Auger 
Refusal at 2.0 

feet

Groundwater Level: Not Encountered at Time of Augering 

Dynamic Cone Penetrometer Testing Performed in 
General Accordance with ASTM STP-399

NOTE:

RESIDUUM:  Brown Clayey SILT (A-7-5)0 - 2.0
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CORE LOG RECORD Sheet 45 

Culvert over Four Mile Creek on S. Trade Street – Matthews, NC 
__________________________________________________________________________ 

  

 
 

Core B-5 

 
 
 
 

 
 

 
Core B-6 

 



PHOTOGRAPHIC RECORD Sheet 46 

Culvert over Four Mile Creek on S. Trade Street – Matthews, NC 
__________________________________________________________________________ 

  

 
 
 
Photograph No. 1: 
This photograph was taken from the south creek bank on the west side of Trade Street 
looking north along the end of the proposed culvert extension. 
 

 

 
 
 
Photograph No. 2: 
This photograph was taken from the south creek bank on the west side of Trade Street 
looking upstream. 

 

 



PHOTOGRAPHIC RECORD Sheet 47 

Culvert over Four Mile Creek on S. Trade Street – Matthews, NC 
__________________________________________________________________________ 

 

 
 
 
Photograph No. 3: 
This photograph was taken from the south creek bank on the west side of Trade Street 
looking downstream. 
  

 

 
 
 
Photograph No. 4: 
This photograph was taken from the north creek bank on the west side of Trade Street 
looking south along the end of the proposed culvert extension. 
 

 



PHOTOGRAPHIC RECORD Sheet 48 

Culvert over Four Mile Creek on S. Trade Street – Matthews, NC 
__________________________________________________________________________ 

 

 
 
 
Photograph No. 5: 
This photograph was taken from the south creek bank on the east side of Trade Street 
looking downstream. 

 
 

 
 

 
Photograph No. 6: 
This photograph was taken from the south creek bank on the east side of Trade Street 
looking upstream. 

 
 



PHOTOGRAPHIC RECORD Sheet 49 

Culvert over Four Mile Creek on S. Trade Street – Matthews, NC 
__________________________________________________________________________ 

 

 
 
 
Photograph No. 7: 
This photograph was taken from the south creek bank on the east side of Trade Street 
looking north along the end of the proposed culvert extension. 
 

 

 
 

 
Photograph No. 8: 
This photograph was taken from the north creek bank on the east side of Trade Street 
looking south along the end of the proposed culvert extension. 

 



SHEET

WBS: TIP: COUNTY:

DESCRIPTION(1):

Information from: Field Inspection Microfilm (reel pos: )

Other (explain)

Bridge No.: Length: Total Bents: Bents in Channel: Bents in Floodplain:

Foundation Type:

EVIDENCE OF SCOUR(2)

Abutments or End Bent Slopes:

Interior Bents:

Channel Bed:

Channel Bank:

EXISTING SCOUR PROTECTION

Type(3):

Extent(4):

Effectiveness(5):

Obstructions(6):

INSTRUCTIONS

Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples.  Include any lab results with report.

Describe the channel bank material based on observation and/or samples.  Include any lab results with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none).

Determine the approximate floodplain width from field observation or a topographic map.

Describe the material covering the floodplain (e.g. grass, trees, crops).

Use professional judgement to specify if the stream is degrading, aggrading, or static.

Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years).  This

elevation can be given as a range across the site, or for each bent.  Discuss the relationship between the Hydraulics

Unit theoritical scour and the DSE.  If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring

on slopes).  The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,

bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing

structures, other tests deemed appropriate, and overall geologic conditions at the site.
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N/A

N/AN/A N/A
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7

8
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N/A

N/A

N/A

N/A

Two fallen trees laying across creek channel observed just west of Trade Street

1

Riprap and boulders

Along creek banks and bed

Highly effective

6

2

3

4

5

Mecklenburg

Proposed arched, bottomless culvert extentions over Four Mile Creek in Matthews, North Carolina

EXISTING BRIDGE

X

None observed

Relatively steep but appear stable; no scour observed
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