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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PURDUE EUGENE A. CONTI, JR.
GOVERNOR SECRETARY
November 27, 2012
MEMORANDUM TO: Jay Bennett, P.E.

State Roadway Design Engineer

ATTENTION: Burke Evans, P. E.
Project Engineer

FROM: Njoroge Wainaina, P.E.
State Geotechnical Engineer

STATE PROJECT: 36001.1.2 (R-2603)

FEDERAL PROJECT: STP-268(15)

COUNTY: Wilkes

DESCRIPTION: NC 268 from East of NC 18 to SR 1966 (Airport Road)

SUBJECT: Geotechnical Report - Design and Construction
Recommendations

i The Geotechnical Engineering Unit has completed the investigation for this project and
| presents the following recommendations.

L Slope/Embankment Stability

A. Slope Design
We recommend all roadway slopes not listed below to be constructed no steeper
than 2:1(H:V).

MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION Fax: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MalL SERVICE CENTER www.ncdot.gov/doh/preconstruct/highway/geotech 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC 27610
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B. Undercut
We recommend including a contingency quantity of 500 cubic yards of undercut in
the contract to be used discretion of the Engineer.

C. Geotextile for Soil Stabilization
We recommend a quantity of 500 square yards of Geotextile for Soil Stabilization to
be used at the discretion of the Engineer.

II. Subgrade Stability
A. Aggregate Subgrade

We recommend the following quantities as contingency items to be used at the
discretion of the Engineer.

Shallow Undercut 500 cubic yards
Geotextile for Soil Stabilization 1500 square yards
Class IV Subgrade Stabilization 1,000 tons

B. Subsurface Drainage - Underdrain
We recommend a contingency quantity of 500 linear feet of 6” perforated subdrain
pipe to be used at the discretion of the Engineer. At the request of the Engineer, the
Geotechnical Engineering Unit will assist with the design of underdrain systems.
Rough grading for the project needs to be completed before evaluation of
underdrain requirements.

II1. Borrow Specifications

A. Shrinkage/Swell Factor
We recommend using a shrinkage factor of 15%.

B. Common Borrow
The project is in the piedmont region of North Carolina. Any borrow source will
adhere to the Statewide Criteria for Acceptance of Borrow Material (Section 1018
of the 2012 Standard Specifications). No exceptions to this Criterion are
anticipated.

C. Select Granular Material
We recommend a quantity of 500 cubic yards of Select Granular Material
to be used with the items discussed in Section I.B and I.C. The backfill material
should be placed to a height of three (3) feet above geotextile for soil stabilization
or water level. All select granular material shall meet the criteria outlined in the
2012 Standard Specifications, Article 1016-3.

IV. Miscellaneous

A. Reduction of Unclassified Excavation
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We estimate a total Reduction of Unclassified Excavation due to clearing and

grubbing at 6,500 cubic yards.

B. Crystalline Rock
Crystalline rock was not encountered within 10’ of grade

Respectfully submitted,

Respectfully submitted,
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Regional Design Engineer Project Geological Engineer

1
2,
7,

JCK

3



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
| GEOTECHNICAL ENGINEERING UNIT
= Summary of Quantities

WBS No.: 36001.1.2 County: WILKES Project Engineer:
TIP No.: R-2603 Field Office: ASHEVILLE Project Geologist: JC KUHNE
Description: NC 268 (ELKIN HWY) FROM EAST OF NC 18 TO SR 1966 (AIRPORT ROAD)
Pay Item/ Spec Book Section No. or Report . Begin End . .
Pay Item No. O:w:»ma%%>nh=m»5¢=~ wwmnmw_ Provision (SP) Reference mwnmmou Alignment mgm@.u Station Quantity | Units
0036000000-E Undercut Excavation 225 - Roadway Excavation I. B | Contingency N/A N/A 500 CY
0036000000-E Undercut Excavation 225 - Roadway Excavation II. A | Contingency N/A N/A 500 CY
Total Quantity of Undercut Excavation =| 1,000 CY
0195000000-E | Select Granular Material [ 265 - Select Granular Material | IIL C [ Contingency] ™A |  N/A 500 CY
Total Quantity of Select Granular Material =| 500 CY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization L.C [ Contingency N/A N/A 500 SY
0196000000-E | Geotextile for Soil Stabilization 270 - Geotextile for Soil Stabilization | II. A | Contingency N/A N/A 1,500 SY
Total Quantity of Geotextile for Soil Stabilization=| 2,000 SY
1099500000-E | Shallow Undercut _ 505 - Aggregate Subgrade | LA [Contingency] NA | NA 500 Ccy
Total Quantity of Shallow Undercut=| 500 CY
1099700000-E | Class IV Subgrade Stabilization | 505 - Aggregate Subgrade [ A |Contingency] ™A | NA 1,000 | TON
Total Quantity of Class IV Subgrade Stabilization =] 1,000 TON
11150000005 |~ Ceotextile for Pavement SP - Geotextile for Pavement IL A |Contingency| N/A NA | 1500 | sy
Stabilization Stabilization
Total Quantity of Geotextile for Pavement Stabilization =} 1,500 SY
These Items Only Impact Earthwork Totals
N/A Loss Due to Clearing & Grubbing 200 - Clearing and Grubbing IV.A N/A N/A N/A 6,500 CY
N/A Shrinkage Factor 235 - Embankments 1. A N/A N/A N/A 15 %

Page 1
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CONTRAC

NOTE: SEE SHEET 24 FOR PLAN SHEET STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CONTENTS GEOTECHNICAL ENGINEERING UNIT

TITLE

LEGEND 2 ROADWAY
REPORT & EARTHWORK 3 SUBSURFACE INVESTIGATION

PLANSHEETS 4-1
X-SECTS 12 - 39
PROJ. REFERENCE NO. __3600LL2 F.A. PROJ. STP-0268(15)

COUNTY __ WILKES
PROJECT DESCRIPTION NC 268 FROM MULTI-LANES EAST

OF NC I8 TO SR 1966 (AIRPORT ROAD)

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAVES ANY CLAIMS
ORAWN BY: JT WILLIAMS JC KUHNE OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATE PROJECT REFERENCE NO. SHEET | ToTal. )
N.C.| R-2603 36001.1.2 1139

STATE PROJ.NO. F.A.PROJ. NO. DESCRIPTION

P.E

RW & UTIL.

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 DR 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 (9(9) 707-6850. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE 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 NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOR. 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 WiITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER QR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE OIFFERENT. 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 TQ THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS 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.

PERSONNEL

INVESTIGATED BY___JC KUHNE

CHECKED BY D FRYE
JC KUHNE

SUBMITTED BY
pate_\\ 1 oz
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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 NO.

R-2603 3600L.1.2 2 OF 39

SOIL _DESCRIPTION

GRADATION

ROCK _DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUGUS FLIGHT POWER AUGER, AND YIELD LESS THAN

10@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INOICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADEO!

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT [F TESTED, WOULD YIELD SPT REFUSAL.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 @. FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIOED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED 8Y WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIEQ TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPQSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TG OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

Pl OF A-7-5 SUBGROUP IS = LL - 30 ;P1OF A-7-6 SUBGROUP IS > LL - 3@

SPRING OR SEEP

CONSISTENCY OR DENSENESS

MISCELLANEOUS SYMBOLS

f\
VERY STIFF,GRA,SHTY CLA, WOIST WITH WTERGEODED FINE SAD LAERS.HIGHLY PLASTE, A-7-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. 'F'(IECAIIH(EHRR%D gEgL%O?ETRAlE OF;JLTAI# MATERLAL THAT WOULD YIELD SPT N VALLES > 100
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION CRYSTALLING FINE 10 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIA MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (< 357 PASSING =208} (> 357 PASSING %28 GANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al | a-3 A-2 adalasla6la7ayaz[64065 COMPRESSIBILITY N R ISTALLINE | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. |a-l-aa-1-b [a-2-6[a-2-7 A-3 | A6, A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 : X INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
vMBOL |Booadeass % R MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL feccodocsegissii et SOUNERN RIGHLY COMPRESSIBLE LIGUID LIMIT GREATER THAN 50 (SCEPD)IMENTARY ROCK I l [} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE. CEMENTED
i SHEL LETC.
 PASSING . PERCENTAGE OF MATERIAL — N ATRERING
" la 50 MX GRANULAR! oy Muck, ORGANIC MATERIAL GRANULAR  SILT - CLAY
S0 |3 Mxfsa Mx|si My SORS | oo | PEAT P SOILS SOILS OHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
= 208 |15 MX[25 MX{18 MX[35 MX[35 MX|35 MX[35 MX|36 MN[36 MN|36 MN[36 MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% HAMMER IF CRYSTALLINE.
LITTLE ORGANIC MATTER 3-5z% 5 - 12% LITTLE 10 - 207 ’
LIGUID LIMIT 49 MX4LMN 140 Mx (4] MN |4g Mx |41 MN 14g Mx| 41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INOEX | & MX NP 11@ MX {10 MX 1L MN |11 MN |18 MX [(@ MX (11 MN |11 MX LITTLE OR WiGHLy | HIGHLY DRGANIC $10% 5207 HIGHLY 357 AND ABOVE v SLI) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
GROUP INDEX [] [] ] 4 MX |8 MX (12 MX[I6 MX[No MX MODERATE
° AMOUNTS OF gg?f: e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STONE FRAGS._ o | o1\ v R cLavEY SILTY | CLAYEY ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  CRAVEL, AND | o1 coAVEL AND SAND SOILS SOILS MATTER 4 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
MATERIALS SAND ) A STATIC WATER LEVEL AFTER _24  HOURS
SRR MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
y FAIR TO Yrw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O_rmp_ WITH FRESH ROCK.

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLGRED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL OEPQSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

OIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

OIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
HORIZONTAL.

DIP DIRECTION (DIP AZIMUTH} - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DiP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPQSITED 8Y
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN

CORE RECOVERY {(REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL

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

L
D YANE SHEAR TEST
0

DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

SEVERE AND DISCOLORED AND A MAJORITY SHOW KAGLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH
! L Ui THE FIELD.
COMPACTNESS OF RANGE OF STANDARD RANGE OF UNCONFINED ORDwAT EMBAKENT T o TeST DOMNG | MOD-SEV2  AND CAN BE EXCAVATED WITH A GEGLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK.
PRIMARY SOIL TYPe CONSISTENCY P TR ION RSN | O e S PoNoTH WITH SOIL DESCRIPTION Voo TEST BORING W/ CORE IF TESTED, WOULD VIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURREO.
(N-VALUE)
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED QR STAINED. ROCK FABRIC CLEAR AND EVIGENT BUT REOUCED A : PARED T
GENERALLY VERY LOOSE <4 SOIL SYMBOL GB AUGER BORING O~ sPT N-vALUE | (seva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ILTEsDGmeQ,aEHE;iEwTKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 10
GRANULAR L0OSE 47010 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 10 70 30 N7& ARTIFICIAL FILL (AF) OTHER CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 189 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
INON-COHESIVE) EENSE 30 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE ur | MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 \FERRED SOIL BOUNGARY "0 MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 @.25 ! - 8o REMAINING, SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 0.50 ===  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIQUS STRATUM.
;LLTTE}%;T ME?{T?F STIFe ; IS fs e 10 e INSTALLATION COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.I SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
<
(COHESIVE? VERY STIFF 15 T0 30 510 . TTrreT ALLOVIAL SOIL BOUNDARY O S InDcetor SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS OIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY OESIGNATION (RODI - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25025 DIP & DIP DIRECTION OF ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE QR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 4@ s 200 270 @ SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 2080 @42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEQUS RACK OF APPROXIMATELY UNIFORM THICKNESS AND
- ABBREVIATIONS HARD ?g"ngiﬁggﬁf{;gg'zgpg;l;gxf € OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL chNgE ;IA":‘% SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) 1co8.) GR) (CSE. S0 F S04 SL) L) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
PO —— - - pp = — L. - cLay MOD. - MODERATELY L UNIT WeIGHT HARD S):c:\égéi%gv;gzus BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP FLARE.
. . . .8 - - - .
SiZE N 12 3 CPT - CONE PENETRATION TEST NP - NON PLASTIC T ORY UNIT WEIGHT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
- CSE. - COARSE ORG. - ORGANIC MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK PGINT.
HARD CAN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS ; A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST  $AP, - SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN @.1 FOOT PER 6@ BLOWS.
TERRERG LT ey GUIOE FOR FIELD MOISTURE, DESCRIPTION | e - vOID RATIO S0. - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS fot T OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGT
F - FINE SL.- SILT,SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN %ﬁ%?ﬁfﬁ?m——%s}%&é&"&? s L RECOV OTAL LENGTH
~ SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFERQUS SLI. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PURDUE Eugene A. Conti, Jr.
GOVERNOR SECRETARY

November 27, 2012

STATE PROJECT: 36001.1.2 (R-2603)

FEDERAL PROJECT: STP-268(15)

COUNTY: Wilkes

DESCRIPTION: NC 268 from East of NC 18 to SR 1966 (Airport Road)
SUBJECT: Geotechnical Report — Inventory

PROJECT DESCRIPTION

This project is located in east-central Wiles County to the east of North Wilkesboro. The
proposed The proposed project is upgrade of existing 4 lane within the town limits and upgrade of
existing 2 lane continuing to SR 1966 (Airport Road). The highway traverses rolling terrain and
crosses the wide floodplain of Mulberry Creek. The following alignment was investigated:

—L- Station 10+38.67 to 195+00 (3.47 miles)

The total length of lines investigated is 3.47 miles. The field investigation was conducted in
October and November 2012. All borings were conducted with a Dietrich-D50-T drill machine with
an automatic hammer. Standard Penetration Tests were performed utilizing Hollow Stem Augers
with carbide insert teeth in the head stem.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Alluvial Soils: Mulberry Creek cuts perpendicular to the alignment at Sta. 117+20. This and a
small related tributary have generated floodplain alluvial deposits up to 15’ in depth with weak soils
showing SPT blow counts of zero to low double digits. Groundwater is within 4’ of the surface. No
long term problems or settlement are occurring in the existing 8° deep embankment. These soils were
encountered at the following location: Sta. 115+00 to 124-+00.

MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MaiL SERVICE CENTER WEBSITE: 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 www.ncdot.gov/doh/preconstruct/highway/geotech RALEIGH NC

SOIL PROPERTIES

Residual Soils

All residual soils on the project are derived from metamorphosed granite gneiss and schist
(CZma,) rocks encountered within the project corridor. They consist of micaceous sandy silt
saprolite with a <6’ top layer of residual sandy and clayey silt.

No weathered or crystalline rock was encountered within 10° of grade.

Respectfully submitted,

\Q,_Q\ L&U\

Jody C. Kuhne
Project Geological Engineer

3|39
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