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Jason Lawing, PE
Kimley-Horn

200 South Tryon Street
Suite 200

Charlotte, NC 28202

Reference:  GEOTECHNICAL SUBSURFACE EXPLORATION AND FOUNDATION
DESIGN RECOMMENDATIONS REPORT-REVISED
Proposed Culverts for SR 2415 (Bailey Road) From Poole Place Drive to US 21
(Statesville Road) — Construct Roadway on New Location
Mecklenburg County, North Carolina
State Project No. 48173.1.1
State TIP No. U-6105
ESP Project No. GV20.300

Dear Mr. Lawing:

ESP Associates, Inc. has completed the subsurface investigation for the above referenced project and
submits the following report with subsurface data and geotechnical recommendations. Attached to this
report is the NCDOT “Structure Subsurface Investigation” graphics report for the project culverts. The
“Geotechnical Report-Roadway Inventory” and the “Geotechnical Report-Roadway Design and
Construction Recommendations” have been submitted to Kimley-Horn separate from this report.

GEOTECHNICAL SUBSURFACE EXPLORATION

Project Description

This proposed project is located in Cornelius, North Carolina. The project begins at -L- Station 10+00.00,
which is at the east side of US 21 (Statesville Road), and continues to -L- Station 34+66.65, which is
approximately 644 feet east of the intersection of -L-, -Y2- (Existing Bailey Road), and -Y3- (Poole
Place Drive). The total length of the project is approximately 0.469 mile. As part of the project on new
location, the construction of two culverts is planned as follows:
e The construction of a concrete reinforced double-barrel box culvert with each barrel measuring
14 feet wide and 7 feet high for the Unnamed Tributary to Caldwell Station Creek that will be
approximately 130 feet in length and will cross -L- at approximately Station 22+02.
e The construction of an approximately 80-foot-long, 10 feet by 10 feet reinforced concrete
pedestrian box culvert crossing -L- at approximately Station 21+05 for the Caldwell Station
Creek Greenway (-G1-) to cross under -L-.

Geology

The project corridor is located in the Kings Mountain Belt of the Piedmont physiographic province. “The
Kings Mountain Belt includes metasedimentary sequences with interlayered quartzite,
metaconglomerate, marble, and schists derived from both sedimentary and volcanic protoliths” (The
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Geology of the Carolinas, Horton and Zullo, 1991). Rocks of the Kings Mountain Belt are intensely
deformed, and it is dominated by steeply dipping units striking northeast to north-northeast. The age of
the rocks are Paleozoic to late Proterozoic, and the deformation on the leading edge of the Carolina
terrane as it collided with North America may be recorded in the deformation of the rocks in the Kings
Mountain Belt. Coring of the bedrock was outside the scope of this project, but according to the Geologic
Map of North Carolina, 1985, the rock underlying the project corridor consists of metamorphosed quartz
diorite.

Soil Properties

Tributary to Caldwell Station Creek Culvert

Alluvial soils were encountered beginning at the existing ground surface in the soil test borings drilled
in the vicinity of the proposed creek culvert. The alluvium extends to depths below the existing ground
surface ranging from approximately 7 feet to approximately 18 feet which correspond to elevations
ranging from approximately 711 feet to approximately 700 feet (MSL). The alluvium consists of soft,
silty clay (A-7-5) and very loose to loose silty sand (A-2-4) and clayey sand (A-2-6). The moisture levels
of the alluvial soils encountered were wet to saturated.

The residual soils were encountered underlying the alluvium in the vicinity of the proposed creek culvert.
The residual soils consist of loose to very dense silty sand (A-2-4). The moisture levels of the residual
soils encountered were moist to saturated.

Pedestrian Culvert for Caldwell Station Creek Greenway

Residual soils were encountered beginning at the existing ground surface in the vicinity of the proposed
pedestrian culvert. The residual soils consist of soft to very stiff, silty clay (A-7-6) overlying loose to
medium dense silty sand (A-2-4). The moisture levels of the residual soils encountered were moist to
wet.

Rock Properties

Tributary to Caldwell Station Creek Culvert

Weathered rock was encountered underlying the residual soils in vicinity of the proposed creek culvert
at depths below the existing ground surface ranging from approximately 29 feet to approximately 33 feet
which correspond to elevations ranging from approximately 689 feet to approximately 685 feet (MSL).
The weathered rock classifies as a Metamorphosed Quartz Diorite.

Crystalline rock was encountered underlying the weathered rock in the vicinity of the proposed creek
culvert at depths below the existing ground surface ranging from approximately 33 feet to approximately
38 feet which correspond with elevations ranging from approximately 685 feet to approximately 680
feet (MSL). The crystalline rock classifies as a Metamorphosed Quartz Diorite.

Pedestrian Culvert for Caldwell Station Creek Greenway

Weathered rock was encountered underlying the residual soils in 2 of the 3 borings drilling in the vicinity
of the proposed pedestrian culvert. The weathered rock was encountered at depths below the existing
ground surface ranging from approximately 19 feet to approximately 26 feet which correspond to
elevations ranging from approximately 704 feet to approximately 700 feet (MSL). The weathered rock
classifies as a Metamorphosed Quartz Diorite.
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Crystalline rock was encountered underlying the weathered rock in 2 of the borings drilled in the vicinity
of the proposed pedestrian culvert. The crystalline rock was encountered at depths below the existing
ground surface ranging from approximately 20 feet to approximately 26 feet which correspond with
elevations ranging from approximately 703 feet to approximately 700 feet (MSL). The crystalline rock
classifies as a Metamorphosed Quartz Diorite.

Ground Water Properties

Tributary to Caldwell Station Creek Culvert

Ground water data was collected in January 2022. Twenty-four-hour ground water depths in the vicinity
of the proposed creek culvert ranged from approximately 1 foot to approximately 2 feet which
correspond with elevations ranging from approximately 717 feet to approximately 716 feet (MSL).
Pedestrian Culvert for Caldwell Station Creek Greenway

Ground water data was collected in January 2022. Twenty-four-hour ground water depths in the vicinity

of the proposed pedestrian culvert were approximately 8 feet which correspond with elevations ranging
from approximately 718 feet to approximately 714 feet (MSL).

GEOTECHNICAL RECOMMENDATIONS

Slope and Embankment Stability and Settlement

Slope Designs

We generally recommend that all embankment slopes be constructed at a ratio of 2:1 (H:V) or flatter.
Please verify that Roadside Environmental Unit addresses proper erosion control measures for the
embankment slopes.

Rock Embankments (Creek Culvert)

Soft and/or wet to saturated alluvial material is present at the base of proposed embankment, within
the flood plain area.

Standing water was not observed during the field investigation beyond the limits of the existing
creek. If standing water is present in these areas at the time that construction will take place, then
Rock Embankments in Water may be required to stabilize the embankment basal areas in order to
provide a base for the placement of the new embankment fill.

Borrow Specifications

Borrow Criteria

Common borrow for embankment construction to subgrade shall meet Piedmont and Western Area
specifications outlined in the NCDOT Standard Specifications, Article 1018-2(A).

Shrinkage Factor
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A shrinkage factor of 15 percent is recommended for calculation of earthwork on this project.

Tributary to Caldwell Station Creek Culvert Foundations

Culvert Base Foundations Excavation

Based on the borings from our geotechnical subsurface exploration, we assume that the base of the
culvert and associated wing walls will be founded on the existing near-surface soils stabilized with
geotextile fabric and NCDOT No. 57 stone. The soil types that may be encountered in the excavation
are soft, silty clay (A-7-5) and very loose to loose silty sand (A-2-4) and clayey sand (A-2-6). It
should be expected that the existing near-surface soils will be saturated. We expect that the excavated
slopes will have seeping water and that groundwater will be encountered above the bottom of
excavations.

As required by OSHA, temporary spoil from the excavation must be placed at least 2 feet away from
the surface edge of the excavation. This distance is measured from the edge of the spoil, not from its
crown. ESP recommends that temporary spoil should be placed so that it channels rainwater and
other runoff away from the excavation and also it does not fall into the excavation.

The culvert base foundations should be excavated approximately 2 feet below the planned bottom of
culvert.

Surface water control is important during and after the excavation. ESP recommends that the
Contractor take necessary steps to enhance surface flow and promote rapid clearing of rainfall and
runoff water following rain events. In such event, plastic sheets may be placed for slope protection.

ESP expects that the water table will be encountered above the base of excavation. We recommend
that the Contractor plan the suitable dewatering operations to ensure that the base of excavation
remain dry throughout the construction operations.

ESP recommends that the Excavation Plan includes the plan and section view details to show the
limits of the excavation. Provide the plan notes in accordance with the NCDOT 2018 Standard
Specifications for Roads and Structures, Section 410: Foundation Excavation.

Culvert Base Foundations Construction

ESP recommends that following the excavation of the culvert and associated wing walls
foundations, the basal area of the culvert be raised to the proposed base elevation using NCDOT
No. 57 stone placed over geotextile stabilization fabric and in turn covered with Class A and Class
B Riprap.

The following geotechnical notes should be placed on the structural plans for the proposed culvert
extension:

BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING THE REQUIREMENTS OF
SECTION 1016 OF THE STANDARD SPECIFICATIONS.

CARRY IN FOOTINGS FOR THE REINFORCED BOX CULVERT AT STATION 22+02 -L-
AT LEAST 12" INTO NCDOT NO 57 STONE WITH A MINIMUM THICKNESS AS SHOWN
ON THE PLANS.
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Pedestrian Culvert for Caldwell Station Creek Greenway Culvert Foundations

Culvert Base Foundations Excavation

Based on the borings from our geotechnical subsurface exploration, we assume that the base of the
culvert will be founded on the existing near-surface soils. The soil types that may be encountered in
the excavation are soft to very stiff, silty clay (A-7-6) overlying loose to medium dense silty sand
(A-2-4). Plasticity indexes within the tested A-7-6 material were 34 and 37. It should be expected
that the existing near-surface soils will be moist near the existing ground surface becoming wet
approaching the ground water table which is at approximately 4 to 8 feet below the proposed grade.

As required by OSHA, temporary spoil from the excavation must be placed at least 2 feet away from
the surface edge of the excavation. This distance is measured from the edge of the spoil, not from its
crown. ESP recommends that temporary spoil should be placed so that it channels rainwater and
other runoff away from the excavation and also it does not fall into the excavation.

The culvert foundations should bear in the existing residual soils. If soft and/or saturated soils and/or
otherwise unsatisfactory materials are encountered at the base of excavation, notify the Geotechnical
Engineer for changes in dimensions or elevations of the foundation as necessary to secure a
satisfactory foundation.

Surface water control is important during and after the excavation. ESP recommends that the
Contractor take necessary steps to enhance surface flow and promote rapid clearing of rainfall and
runoff water following rain events. In such event, plastic sheets may be placed for slope protection.

ESP does not expect that the water table will be encountered above the base of excavation. However,
we do recommend that the Contractor plan suitable dewatering operations to ensure that the base of
excavation remain dry throughout the construction operations should construction take place at a
time when the water table is higher than that encountered during our subsurface exploration.

ESP recommends that the Excavation Plan includes the plan and section view details to show the
limits of the excavation. Provide the plan notes in accordance with the NCDOT 2018 Standard
Specifications for Roads and Structures, Section 410: Foundation Excavation.

Culvert Base Foundations Construction

ESP recommends that following the excavation of the culvert foundations, if needed, the basal area
of the culvert be raised to the proposed base elevation using NCDOT No. 57 stone.

The following geotechnical notes should be placed on the structural plans for the proposed culvert
extension:

BACKFILL WITH SELECT MATERIAL, CLASS VI MEETING THE REQUIREMENTS OF
SECTION 1016 OF THE STANDARD SPECIFICATIONS.

CARRY IN FOOTINGS FOR THE REINFORCED BOX CULVERT AT STATION 21+05 -L-
AT LEAST 12" INTO SUITABLE RESIDUAL SOIL WITH A MINIMUM THICKNESS AS
SHOWN ON THE PLANS.
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Attachment:  Structure Subsurface Investigation (Inventory Report)
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO PERFORM INDEPENDENT SUBSURFACE INVESTIGATIONS
AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PERSONNEL
P.M. WEAVER

C.R. PASTRANA

P. BARRERA

MM. LATTIN

M.S. ULMER

CG?2 Exploration, LLC

INVESTIGATED BY ESP Associates, Inc.

ORAWN BY _C-R. PASTRANA

CHECKED BY _ P-M. WEAVER

SUBMITTED BY ESP Associates, Inc.

DATE March 2023

ESP ASSOCIATES, INC.
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SUITE E
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-6105

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
NETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——— . —— ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYS TALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodososg it SLIGHTLY COMPRESSIBLE LL <31 — ROCK_TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL=31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y T0TAC LENGTH O CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL T W OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 -
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 41MN |40 MX| 41 MN| 40 MX | 41 MN 40 MX| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF SR SSL e T
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx| i mn | i Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) M | 8 MX |12 MX| 16 MX|ND MX AMONTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN.RoTING Fai 10 Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRAT B DOLL SOIND UNDER HAHNER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH &5 COMPARED | oo o
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | INSUITABLE O~ SPRING OR SEEP gyt LOow W u FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY Lo PR SOIL SYMBOL Qm oo TEST BORING O SLoee inoica T OO EXTENT. SOME. PRAGHONSS OF STRONG. ROGK USUALLY. REMaIL LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COMESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
etinon MEDI STIFF 4 es o8 S7=/7=  INFERRED ROCK LINE O MONITORING VELL ‘$’ WITH CORE B R e K N I R B LY N el AN ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. - - - - - . USED IN THE TOP 3 FEET oF | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
SHALLOW <] UNCLASSIFIED EXCAVATION 70 DETACH HAND SPECIM THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLaY UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 0 DETACH HAND SPECIMEN.
BLOR) Cona R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS o sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE T SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o T WET - o0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS 1 - MOISTURE. CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: TIN FILE "u6l05.Is_tin.tin* WAS USED TO DETERMINE
[ - PMENT T PR T VERTVEF\::DE MORE ?:'ZEH:E FEET VERY rJlEcT:v BEDDED n;]c:g:?s CROUND ELEVATION FOR ALL BORINGS
- MOIST - M) SOLID:; AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJEC 0JEC WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 : NOTES:
[] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
B B REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET F.LAD = FI | IATELY AFTER DRILLI
oRr - @ ATTAIN OPTIMUM MOISTURE [] ovess (] & conTINuOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET 0 LLED IMMEDIATEL ER DRILLING
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH [] cMe-ss0 [[] wero Facen FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] TuNG.-cARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST [ castvs [ w sovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[] DIEDRICH D-50 O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




INLET IMPROVEMENT S
WITH CLASS- ItRIP-RAP

EDGE- OF WATER
TOP OF BANK

WOOoDS

PROJECT REFERENCE NO. | SHEET NO.

U-6105

SI TE PLAN

FEET

Y
‘15‘3/
og

WX

/

WOODS

o @ 14X 7'RCBC.(BURIED 1) WITH
I X L1 Low FLow SILLS/BAFFLES
AND” 1.5H X 7L HIGH FLOW
SILLS/BAFFLES IN WESTERN BARREL
AND" 2’ SILL N EASTERN BARREL.
STA22%02 ~1—
S OUTLET IMPROVEMENTS _
WITH CLASS Il RIP=RAP—t,

~GI- POT Sta. 1340048

s// al _\\/%)_/

aL
f—7f_7—aL '
WOoOoDS. -
) 57/ 18" RCP—IV
7 N\ &7 ~G2- POT- Sta.10+00.00=
| SARAS B ~GI- POT Sta./0+45.00
/e 10X 10’ RCBC SRS -
PEDESTRIAN TUNNEL %Z; GLII00
) L
TAT'ON \
P LDWELL KW AY
/"G'CR%/EK GREET -70.US_ 2
(STATESVILLE-RD).
“61_1200 g
O
@)
\NO
O
N

ZO+OO

-




0 20 40 PROJECT REFERENCE NO. | SHEET NO.
I .\ .\ e —— U-6105 4
,,,,,,,, -PROFILETAKENFROMU-6105_CSR_Sta22+O2-L-dgnFILEPROVIDEDBYKIMLEY-HORNON02/14/22 FEET CULVERT OVER UNNAMED TRIBUTARY
: : : : : : : : : : : : : : VE = 11 TO CALDWELL STATION CREEK
: —L- STA.22+02 SKEW = 117°
: € STA 22+02 -L-
GRADE POINT ELEV = 74025
: : : : SKEW = IIT"
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2 R A X T ROBC (BURIE D, I WITH |
I'H X 7L LOW .FLOW SILLS/BAFFLES AND I5°H X 7°L
: HIGH FLOW: SILLS/BAFFLES IN-WESTERN BARREL
: : : AND 2’ SILL IN: EASTERN BARREL
D750 e NORMALTO ot e e 750
740 I00-YR WSEL= 7250 — . .. . . . .

© DESIGN (25-YR)
CW3EL="T72l6

D730 T N L BOILT
720 : . NORMAL-WSEL.= 716.3 - :
- 1Y ON -DATE: -OF - SURVWEY -(10-19-2021) :
CTA0 L
200 : ‘ ‘ RESIDUAL: Orange, Red,and Brown with White, Loose o Very Dense, : : 700
"""""""""""""""""""""""""""""""" BB STty Coarsefo Fine SAND (A-2-4).Trace Mica;Saturated fo-Molst -t
7 NOTE: :In Boring CULV;Z.Hard DrlIII/:)g :
690 : : . from 25/feet to 264 feet 690
I : Lt WEATERED F T T —— — :
- : T —_— ==y === = == S = e i : : : - ) ST : : :
880 I T i o BT . S ST S e s e = =i M . N L S S ..680 .
: : : T —"//B'I{// 3 : : : : . : 3 : 3 =IEIEI=I == =0 =0 ==y =5 S e = : : :
: . : : : CRYSFALUNE RQCK:METAMORPHOSED QUARTZ DIORITE : : . BT = =
574 S S S S S S S A 670
BB T S S S S A A S S S S S S 660

- (A) ALLUVIAL: Blve. Saf . Siity CLAY (A=T-6).Highly Plastlc. Saturated

: : : : : : : : : : ALLUVIAL: Brown,Gray fo Dark Gray,Orange, and ‘Blue,Very Loose 1o Loose, : : : 3 1 1 : : : :
BB o L o C . ..._.... Slity Cogrse fo Fine SAND (A-2-4),Clayey Coarse to Fine. SAND (A-2-6), ‘ ‘ : : ‘ : : ‘ ‘ - .650

and Fine to Coarse SAND (A-I-b),Wet ta Saturated.

640 SR U SO S o S L 0 F S SN SRR S . SOIL TEST RESULTS . . S DR SRR R SRR SO SRR 640
. . . . . . . . . . .| SAMPLE . . DEPTH AASHTO - . % BY WEIGHT : % PASSING (SIEVES) % %
: OFFSET - STATION : : “|L.L.| PL - - - - . .
: NO. : : INTERVAL | : cLASS. [C_SAND [ F.SAND| SILT | CLAY | 10 | 40 | 200 |MOISTURE| ORGANIC : : : :

630 : : : : : : : : : |LST-2'|65°RT. | 21+42 | 3.0-5.0 |A-2-4(0)|NP[NP| 58 27 5 101100 |63 18 29.:1 - I I I . 630

e e e corre crrres S St Pt "ISS- 11|65 RT [ 21+42 | 1.0-2.5 [A-2-4( Q) |37 | 10| 47 |22 | 15 | 16 1100 [:69 | 34 | 21,0 | = | " 7 oo e

: : : : : : : : : : | .SS-12165°RT- | 21+42 | 8.5-10.0 [A-2-4(0)|40] 3 | 40 38 16 6 (100 [:75 28 31,5 -
: : : : | SS- 131507 [T | 22+50 1.0-2.5 |A-2-4(0)122] 2| 60 22 6 121100 |:60 20 24, 1 -

: : : : : : : : : : [LST-1150° |T [ 22+50] 3.0-5.0 |A-7-6(27)]54]31] 4 17 2r 521100 {99 | 83 21.6 -

e G EE R e e L B - |.SS- 141507 LT .| .22+50 | 8. 5--10..0- | A-1-b( O} INPINP} 72 | 20 | 2 | 6 .]100 1:49 [ 10 | .- [ . - D P
: : : : : : : : : : : ‘ 3.5-5.0 [A-2-6 30..8 -

22+65 (11331161 52 | 18 | 10 | 20 100 | 64 | 32




0 20 40 PROJECT REFERENCE NO. | SHEET NO.
: N U-6105 5
,,,,,,,,, - ,P,R,Q,F,'.LE, TA,KEN,FR,QM, ‘U ,5,195,,rqy,WP,ﬂ ,dg,”,"', F'FEPRQV'D,ED,BY,K'MLEY ,H.O,RN, ON02/14/22 FEET PEDESTRIAN TUNNEL 10°X10° RCBC
| | | ‘ ‘ ‘ ‘ ‘ | | | | | : : | : VE - 11 "L STA.21+05.48
SKEW =101°
T asmamesas om0

3 3 | (Gl STAI0+4500 = 3 3 3 3 3 3 3 3 3 3 . END PEDESTRIAN TUNNEL | | : : : : : :
750 ,,,,,,,,,,,,,,,,,,,,,,,,,, _GZ_STA-/0+00-OO ,,,,, e e R j ,,,,,,,,, R T e S SEIIP I ... {—=GI= STA/I+8528 - - - - - [ e . ‘750
ELEV = 724! : : : : : : : : : ELEV = 722/ : : : : : : : : : :

- _BEGIN PEDESTRIAN TUNNEL

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ~GI- STA.I#0I28 ‘ ‘ ‘ ‘ ‘ ‘ ‘ | | | | | | | | : |
; ; ; ; ; ; ; ; ; v : ; ; ; ; ; ; ; : : : : : : : : END GRADE
740 TR EERRE e RETT R LELEY =L TAT il T SRR SRR PP I SR e e e O T G- stai3+0000] (40
: : : : : : : : : : : 557 : : : : : : : : : : : : . ELEV:= 72317
BEGIN GRADE : : : : : : : : '——"2&?0 : | | | | 15400 : : : : ; 3 . TIE TO EXIST PAVEMENT
730 |76~ STAI0*2005 : : : : ~ GI_I0O0" : : : 55 LT . : : : : cL : : : : : : : : : 730
A ELEV 72/30’ ''''''''' o oo Coo s oo "+OO ''''''' oo ''''''' ''''''''' oo oo A oo oo S Do Do L A o o o
TIE TO EXIST - ; ; ; ; ©CL ; ; ; : ; PROPOSED GRADE ; ; ; : © EXISTING ‘GROUND : : : : :
PAVEMENT : : : : ‘ : : : L @R ‘ ‘ ‘ : : : ] / ; ‘ ‘ ‘ ‘ ‘ ‘
B 1) B e ——— —— "_——_—‘_———t——————‘— AN — — — e — e — )= ——___—_'___—_ ,,,,,,,,, e . e .. 720. ..
; RESIDUAL Light Brmm. ® Orange,Gray,and Brown with White, 01/22 SOfr to Very SHIff, SI/ry CLAY (A-7-5 & A-T-6) Highly to S/Ighr/y Plasﬂc.
MoisffoWgz, - — -7~ : : : : : : : :
: : : : : : : : : : : % : : L= T =2 Trace Mica,Moist to Wet : : : : : : : :
S A0 L o o o I R R N ‘,,,,,_,,__‘_,,—,-,—,,’,’,", ,,,,, SAND (A’,Z,"Q',,, > . . o e o . . . 710 ..
: : : : G - S  _—--= pense. Sy Coarse 0 Fine: @O—F : : : : : : : : : :
RESIDUAL. Brown dnd White, Loose fo Medium | | S
0 @ S ‘___:—— == ;_’—'__’?_,7—5///:—///_ 7= :///_:///_:///_——///_——///_:///_:///_——/, ‘ : : : : : : :
00 ”__///_'_///__—,,,:,,/_:///5///:///:///:///‘—/”—’”‘”’: """" SRR BT P P oo SRR SRR SRR ;""""";"7'00'”
TEE _BT : : : : FIAD : : ‘ : : : : : :
: : : : : : : : 5 1 ,T;("”’”/ : : : : 3 1722 : : : : : : : : :
D690 - ©= SR SRS S C,’,“”,’.S,T,A,L,U",’?FO,C’?,M,ETWQ’?’,’,*’,",SF‘,’WA,’W,,D,’,OR,’,Tg ,,,,,,,,, U o o SR SRS S SR S S S 690
B8O, T T L T S S S S A o S e L P S T ST . .680. .
870 S o S S Y3 W,E,A,T,HER?‘?,’?Q,C,K,ME,TA’,"QREHQ,SE,‘?,‘?VARTZ,,P(‘?R(T,E, ,,,,, S S L o S o SR S R SR SRR S S S . 670 .
| SOIL TEST RESULTS | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
860 SERERRRRE SERRREEN SRR SERERRR SRR -SAMPLE - "OFFSET"'STATiON' 0 DEPTH :- | AdsHro- | L] ©- - G-BY WEIGHT - - - - - - [ - % PASSING -(SIEVES)- |-~ - -%- - - -] | R PR R R S EREEERE }"6'60"7
: : : : : : : : ‘NO. - INTERVAL- CLASS. | "7 | C.SAND | F.SAND| SILT | CLAY | 10 40 0| 200 |MOISTURE| ORGANIC | ' : : : : : :
: : : : : : : : SS-10] CL 11+00 | :1.0-2.5 |A-7-6(14)[55|34] 29 17 | 11 [-43 |94 /6 | 53 |- 23.6 [ - : : : : : : :

650 ° : : : : : : : §S-7 CL 20+50 | 1.0-2.5 |A-7-6(16)|57 37| 32 15 1 11 [.42 |98 79154 |- 17,6 - : : : : : : . 650
PR TEPETERE ERPRRNEE ARTRTEIRE RRERTRTE RRREE 5591 €[ 1 12+0018:5-10.0 [A2-5(0) 4131 39 | 36 | 17 | 8 1100 [ 75 [ 31 [ 34,9 [ = | il SEPTRTRRE ITTRNRE -.oal....
: : : : : : : : ¥ NOTE: SS-7 STATION AND OFFSET REFERS TO -L- AL IGNMENT ‘ 1 1 1 : : : ; ; ; ; ; ; :

CBA i ...l.e40
630 f 630




NCDOT BORE DOUBLE U6105_GINT_LOGS.GPJ NC_DOT.GDT 3/12/22

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 48173.1.1 | TIP U-6105 | COUNTY MECKLENBURG | GEOLOGIST Gonzales, P.B.

SITE DESCRIPTION SR 2415 (Bailey Rd) from Poole Place Dr to US 21 Statesville Rd - Construct Roadway on New Location GROUND WTR (ft)
BORING NO. L_2050 STATION 20+50 OFFSET CL ALIGNMENT -L- 0 HR. 8.3
COLLARELEV. 726.0 ft TOTAL DEPTH 26.5 ft NORTHING 625,320 EASTING 1,444,937 24 HR. 7.8

WBS 48173.1.1 TIP U-6105 COUNTY MECKLENBURG GEOLOGIST Gonzales, P.B.

SITE DESCRIPTION SR 2415 (Bailey Rd) from Poole Place Dr to US 21 Statesville Rd - Construct Roadway on New Location GROUND WTR (ft)
BORING NO. L_2265 STATION 22+65 OFFSET CL ALIGNMENT -L- 0 HR. 22
COLLARELEV. 718.3ft TOTAL DEPTH 33.5ft NORTHING 625,249 EASTING 1,445,139 24 HR. 1.1

DRILL RIG/IHAMMER EFF./DATE CG20446 Diedrich D50 76% 06/14/2021

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CG20446 Diedrich D50 76% 06/14/2021

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Odom, C.

START DATE 01/07/22

COMP. DATE 01/07/22

| SURFACE WATER DEPTH N/A

DRILLER Odom, C.

START DATE 01/06/22

COMP. DATE 01/06/22

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH () (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll &
730 | 720 |
+ - . L 7183 GROUND SURFACE 0.0
I B 7173 T 1.0 I A 4 ALLUVIAL
T [ 7260 GROUND SURFACE 0.0 ] 2 1 2 1 +'3 o Sat. 1155 Crayand Brown, Sity Coarse to Fine SAND a0
725 | 7250 1.0 | | RESIDUAL 715 | 71481 35 & o e e — — — —— =
1 5 6 8 . & ss-7 | 18% \_ Light Brown, Orange, Gray, and Brown, Silty ] 1 1 1 5 - - 5515 | 31% K Dark Gray and Blue, Clayey Coarse to Fine
7005+ 25 A NY CLAY, Highly to Slighly Plastic i 2 . : Myt _____SAND 52
+ 4 6 11 - A \- 71231 6.0 1 5 1 L Brown, Orange, and Blue, Silty Coarse to
T | pir MOINT ] ka s Sat. Fine SAND
720 | 72001 60 , N 710 | 70081 85 ‘ 000 Um0 gy
2|44 P v N 2 | 4 | 7 et - Sat. RESIDUAL
7175 a5 1 - \_ . - Orange, Red, and Brown with White, Silty
3 % 4 FOu W \_ . ,l . Coarse to Fine SAND, Trace Mica
715 1 N 705 | 7048-] 135 L
- N |
71251 135 | . . ‘/ - NY - -
3 W NY v
710 \ §_ 700 | goog-| 185 — \
N N X 17 R M
7075 F 185 3 7 5 R Brown with White, Silty Coarse to Fine I N
) &19 : M SAND, Trace Mica RN
705 \ 695 | goag| 235
A 8 | 14 | 15 . \ng . M
7025 T 235 -\ SR L
5 6 [ 11 - - *1-7 M S I R
700 L 263| [ 690 | grog| 285 I
6995 265 T — A 200
50700 = '50/0.0® WEATHERED ROCK 20 60 [40/0.3 L] === .—‘ WEATHERED ROCK
METAMORPHOSED QUARTZ DIORITE - 10008 METAMORPHOSED QUARTZ DIORITE
Boring Terminated with Standard T
Penetration Test Refusal at Elevation 699.5 685
. 684 8| 335 684.8 335
ft on Crystalline Rock: METAMORPHOSED 5070.0 50/0.0% Boring Terminated with Standard

QUARTZ DIORITE

Penetration Test Refusal at Elevation 684.8
ft on Crystalline Rock: METAMORPHOSED
QUARTZ DIORITE




NCDOT BORE DOUBLE U6105_GINT_LOGS.GPJ NC_DOT.GDT 3/12/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 48173.1.1 | TIP U-6105 | COUNTY MECKLENBURG | GEOLOGIST Gonzales, P.B.

SITE DESCRIPTION SR 2415 (Bailey Rd) from Poole Place Dr to US 21 Statesville Rd - Construct Roadway on New Location GROUND WTR (ft)
BORING NO. CULV_1 STATION 21+42 OFFSET 65 ft RT ALIGNMENT -L- 0 HR. 2.0
COLLARELEV. 718.0ft TOTAL DEPTH 38.2 ft NORTHING 625,224 EASTING 1,444,999 24 HR. 22

WBS 48173.1.1 TIP U-6105 COUNTY MECKLENBURG GEOLOGIST Gonzales, P.B.

SITE DESCRIPTION SR 2415 (Bailey Rd) from Poole Place Dr to US 21 Statesville Rd - Construct Roadway on New Location GROUND WTR (ft)
BORING NO. CULV_2 STATION 22+50 OFFSET 50ftLT ALIGNMENT -L- 0 HR. 2.8
COLLARELEV. 718.7 ft TOTAL DEPTH 36.8 ft NORTHING 625,301 EASTING 1,445,137 24 HR. 22

DRILL RIG/IHAMMER EFF./DATE CG20446 Diedrich D50 76% 06/14/2021 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CG20446 Diedrich D50 76% 06/14/2021

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Odom, C. START DATE 01/10/22 COMP. DATE 01/10/22 | SURFACE WATER DEPTH N/A

DRILLER Odom, C. START DATE 01/06/22

COMP. DATE 01/07/22

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH () (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll &
720 | 720
T [ 718.0 GROUND SURFACE 0.0 T GROURD SURFACE 90
- - 7177 + 1.0 | EE : ALLUVIAL
7170 1 10 T L ALLUVIAL ] I 3 2 2 4 - - 5131 W Brown, Silty Coarse to Fine SAND
1 3 3 5 -/‘8 L. SS-11 | Brown and Dark Gray, Silty Coarse to Fine 15 | 7150 T a5 AN a2
M5 7145 35 — SAND =+ I sat Blue, Silty CLAY, Highly Piasfic
+ 3 1 1 ,(2- - - T *3- - : rms4 T _____ 53
1 2 .. - 7127 + 60 \ - 5O0F - -
7120 6.0 . . . S s i T 5 3 5 _)8 o sat 888' Brown with Gray, Fine to Coarse SAND
a1l [P ¢ T T T T T T T RESDUAL | | 710 | 7102 T 85 i S
5 3 3 V.. | Brown with White, Silty Coarse to Fine 1 2 1 2 o . $S-14 | sat. [338[
« 8812 K SAND, Trace Mica 1 |- - =B
R N N 1S . cool-
N [ I ! R3S
705 \ L 705 | 7052 T 135 [
asaas LN - T WOH|WOH| 1 | g7 sat. oo
\20 \ 000
.. . - 4 - OO0
SN i 1 N, 000
\ 653 700.4 18.3
i B 7002 T 185 N oo 024 _ _ ________ 1o3
790 | goo5 185 X — 700 T T 5 [ 1 > M RESIDUAL
14 14 19 R B T : .1\6 - Brown with White, Silty Coarse to Fine
e S I - T - N c o SAND, Trace Mica
N B T R N Note: Hard Drilling 25.1' to 26.4'
it i 695 | a952 T 235 SN
69 | goast 235 ; T <J N T 8 | 16 | 19 _\‘35 - M
7 C e B 1 i
\. L 4 R
690 '\' B 690 | 6902 T 285 R I D
689 5T 285 \ — T 3| 17 | 20 M
15 | 26 | 61 *87 - + -+37
e L 1 .
685 0 i 685 | 6852 T 335 S R S IR L 335
6845 335 pap— [—684.5 335 T 45 |55/0.4 WEATHERED ROCK
47 53/0.3 " 000® WEATHERED ROCK I - 100008 METAMORPHOSED QUARTZ DIORITE
. METAMORPHOSED QUARTZ DIORITE cata T aaa SRR 68
o 60/0.0 60/0.0 Boring Terminated with Standard
680 | g798_| 339 & 679.8 38.2 Penetration Test Refusal at Elevation 681.9
60/0.0 60/0.0 Boring Terminated with Standard ft on Crystalline Rock: METAMORPHOSED

Penetration Test Refusal at Elevation 679.8
ft on Crystalline Rock: METAMORPHOSED
QUARTZ DIORITE

Other Samples:
ST-2 (3.0-5.0)

QUARTZ DIORITE

Other Samples:
ST-1(3.0-5.0)




NCDOT BORE DOUBLE U6105_GINT_LOGS.GPJ NC_DOT.GDT 3/12/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 48173.1.1

| TIP U-6105 | COUNTY MECKLENBURG

| GEOLOGIST Gonzales,

WBS 48173.1.1

TIP U-6105 COUNTY MECKLENBURG

GEOLOGIST Gonzales,

SITE DESCRIPTION

SR 2415 (Bailey Rd) from Poole Place Dr to US 21 Statesville Rd - Construct Roadway on New Location

BORING NO. G1_1100

STATION 11+00 OFFSET CL ALIGNMENT -G1-

COLLARELEV. 7214 ft

TOTAL DEPTH 30.0 ft NORTHING 625,256 EASTING 1,444,961

P.B.
GROUND WTR (ft)
0 HR. 8.3
24 HR. 7.6

SITE DESCRIPTION

SR 2415 (Bailey Rd) from Poole Place Dr to US 21 Statesville Rd - Construct Roadway on New Location

BORING NO. G1_1200

STATION 12+00 OFFSET CL ALIGNMENT -G1-

COLLARELEV. 723.1ft

TOTAL DEPTH 20.0 ft NORTHING 625,340 EASTING 1,445,015

P.B.
GROUND WTR (ft)

0 HR. 6.1

24 HR. FIAD

DRILL RIG/IHAMMER EFF./DATE CG20446 Diedrich D50 76% 06/14/2021

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE CG20446 Diedrich D50 76% 06/14/2021

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Odom, C.

START DATE 01/10/22

COMP. DATE 01/10/22

| SURFACE WATER DEPTH N/A

DRILLER Odom, C.

START DATE 01/07/22

COMP. DATE 01/07/22

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELfItEV b DEfPtTH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
| "5 (f) | o5t | 0.5t | 0.5 | |0 25 50 75 100/ | No. |/moll & | Eev.y DEPTH (1) (0 0.5ft | 0.5ft | 0.5¢t | |0 25 50 75 100( | NO. [ ol o
725 725 |
T T 723.1 GROUND SURFACE 0.0
T 7221 ] 10 L N RESIDUAL
I 7214 GROUND SURFACE 00 T 36 [ 8 o M RN Orange and Brown with White, Silty CLAY,
720 | 7204 T 10 T RESIDUAL 720 N Highly to Slightly Plastic
—+ 2 4 5 *9 SS-10 | 24% \ Orange, Brown, and Gray, Silty CLAY, Highly 7196 35 5 5 = - - \__
rraT as - § to Slightly Plastic 1 . ,‘19 . M \—
T 31 5[ 6 : : M 71721 ] 60 T V NI
1 N 21T 2 |eh
1 A 1 o - |
s | msateo | L / § 5 | 7146+ 85 '
1 _’8 L. \ 4 \ I 1 > 2 1 SS9 Brown with White, Silty Coarse to Fine
7129 85 - - 5 /- \ 4 .i4 .- SAND, Trace Mica
710 I \ § 710 | 7006+ 135 \
1 L. NY 7084 43 + 2 | 4 5 “&9°
707.9 13.5 1 > 7 l - Brown and White, Silty Coarse to Fine T o
T o - w SAND, Trace Mica I T
705 T } 705 7046__: 18.5 7 h00/0.3 . :.-.—.——.-.--.-.——.—.-.--.——.—.-.-.- 704.1 19.0
7029 1 185 1. 7031 [ 200 ] 100/0.3: F774 7031 WEATHERED ROCK 20.0
T 5 3 3 o . W 60/0.0 60/0.0 \ METAMORPHOSED QUARTZ DIORITE [
1 - - Boring Terminated with Standard
700 4 \ Penetration Test Refusal at Elevation 703.1
1 N ft on Crystalline Rock: METAMORPHOSED
gaz9 | 235 L QUARTZ DIORITE
T ar4re - &0 w
695 I . '\.‘
6029 | 285 Sov
3 6 10 B ‘16 W 691.4 30.0

Boring Terminated at Elevation 691.4 ft in
Residual Soil: Silty SAND




SOILS LABORATORY TESTS RESULTS

WBS NO.: 48173.1.1
TIP NO.: U-6105
COUNTY: Mecklenburg

SITE DESCRIPTION: SR 2415 (Bailey Road) From Poole Place Drive to US 21 (Statesville Road) - Construct Roadway on New Location

SHEET 9

BORING SAMPLE BORING DEPTH AASHTO N LL P.l % BY WEIGHT % PASSING SIEVES % %
NO. NO. LOCATION INTERVAL (FT) CLASS CSE. SAND | F.SAND SILT CLAY 10 40 200 MOISTURE | ORGANIC
L_2050 SS-7 -L- STA. 20+50, CL 1.0-2.5 A-7-6 (16) 14 57 37 32 15 11 42 98 79 54 17.6 -
G1_1200 SS-9 -G1- STA. 12+00, CL 8.5-10.0 A-2-5(0) 4 41 3 39 36 17 8 100 75 31 34.9 -
G1_1100 SS-10 -G1- STA. 11+00, CL 1.0-2.5 A-7-6 (14) 9 55 34 29 17 11 43 94 76 53 23.6 -
CULV-1 ST-2 -L- STA. 21+42, 65' RT 3.0-5.0 A-2-4 (0) 2 NP NP 58 27 5 10 100 63 18 29.1 -
CULV-1 SS-11 -L- STA. 21+42, 65' RT 1.0-2.5 A-2-4 (0) 8 37 10 47 22 15 16 100 69 34 21.0 -
CULV-1 SS-12 -L- STA. 21+42, 65' RT 8.5-10.0 A-2-4 (0) 6 40 3 40 38 16 6 100 75 28 315 -
CULV-2 SS-13 -L- STA. 22450, 50' LT 1.0-2.5 A-2-4 (0) 4 22 2 60 22 6 12 100 60 20 24.1 -
CULV-2 ST-1 -L- STA. 22450, 50' LT 3.0-5.0 A-7-6 (27) 3 54 31 4 17 27 52 100 99 83 21.6 -
CULV-2 SS-14 -L- STA. 22450, 50' LT 8.5-10.0 A-1-b (0) 3 NP NP 72 20 2 6 100 49 10 - -
L_2265 SS-15 -L- STA. 22+65, CL 3.5-5.0 A-2-6 (1) 2 33 16 52 18 10 20 100 64 32 30.8 -

Ko JE

Certification No, 121-01-1108




SHEET 10

HESP

Final Voids [Log]

1.60 -

-—
(&)
o
1
T

Final Void Ratio, e

1.40

1.30 A

Pressure (ksf)

1.000 10.000

— Specimen

® (A) Final Void Ratio Curve

(B) Point of Maximum
Curvature

--®-- (C) Tangent Line to Curve

Intersecting at B

---®--- (F) Tangent to Steepest

Linear Portion of A

— (D) Horizontal Line

Through B

— (E) Line Bisecting Angle

Made by Lines C and D

Preconsolidation Stress (ksf)

1.048 | |Cc

0269  |[Cr 0.016

BEFORE AFTER RBETIGRBE 0

Test Date 2,/4/2022

Moisture (%) 264 1 335 Plastic Limits 0

Dry Density (pcf) 801 | 829

Saturation (%) 79.2 86.9

Void Ratio 0.91 1.05 Specific Gravity = 2.72 ASSUMED
Sample Description Dark Gray Silty Sand A-2-4 (0)

Project Number GV20.300 Depth (ft) 3-5 Remarks
Sample Number ST-2 Boring Number CULV-1 Shelby Tube
Project U-6105

Client

Location CULV-1ST-2 (3-5 ft)

HESP

Coefficients of Consolidation

Coefficients of Consolidation (T90)

2.50000 +
2.00000 +
€ 1.50000 + &
=
£
3 1.00000 + —e—T90
—
> ®
0.50000 +
0.00000 L I S S ; } —t
0.100 1.000 10.000
Pressure (ksf)
Coefficients of Consolidation (T50)
0.30000
0.20000 +
<
=
£
E —=— T50
0.10000 +
0.00000 +— t + + f————t——]
0.100 1.000 10.000

Pressure (ksf)




SHEET 11

HESP

Consolidated Undrained Test

AASHTO T-297

Calculation Method: Deviator Stress

ESP Associates Inc.

3475 Lakemont Boulevard
Fort Mill, South Carolina 29708
803-802-2440

s Mohr Circles
B Specimen 1
14.0
— B Specimen 2
" 120
2 B Specimen 3
w 10.0
ﬁ . Total Tangent Line
E 80
T o B Effective Tangent Line
2
i~ 1.0 -
w ! \
_ i ] \
B 1 { '
0.0 1 T L T T T T T !I
[Total afo Effective] Stress (psi)
Total Strength Intercept (psi): {52 Effective Strength Intercept (psi): | 2.4
Total Friction Angle (°): i 152 Effective Friction Angle (°): i 27.6
. Stress-Strain
E B Specimen 1
n B Specimen 2
_g B Gpecimen 3
n
-
@
:
]
= oo T T T T T T T T
Axial Strain (%)
Specimen Number
After Shear
1 2 3 4 5 6 7 8
0'1 at Failure (psi) 214§ 224 1 262 5
0'3 at Failure (psi) 51 1 53 i 69
Project: i U-6105
Project Number: i GV20.300
Sampling Date: 1/14/2022
Sample Number: { ST-3
Sample Depth: i 6-8ft
Location: i L-1050 ST-3 (6-8 ft)
Remarks: i Shelby Tube

ESP Associates Inc.

3475 Lakemont Boulevard
Fort Mill, South Carolina 29708
803-802-2440

HESP

Graph - Mohr Circle

AASHTO T-297

30.0
270 J B Specimen 1 [Total]
B Specimen 2 [Total]
24.0 B Specimen 3 [Total]
210 A B Specimen 1 [Effective]
B Specimen 2 [Effective]
"E 48.0 4 B Specimen 3 [Effective]
o
. 15.0 Tangent Line Tatal
W
g B Tangent Line Effective
& 12.0
9
]
[
£ 9.0 -
w
6.0
3.0 4
0.0
- 8
o o
[Total afo Effective] Stress {psi)
Tangent Line Results
TOTAL EFFECTIVE
Strength Intercept (psi) 52 24
Friction Angle (°) 15.188 27.577

Calculation Method: Deviator Stress




