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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) T07-6850. 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 MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE 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
Robbie DeLost

Mike Morgan

Herold Morris

INVESTIGATED BY _ Michael Gragg

DRAWN By _ Wesley Shuecraft

CHECKED BY Kenneth Bussey
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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

R-4060

SOIL_DESCRIPTION

GHRADATION

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CaN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AMD YIELD LESE THAN 188 BLOWS PER FOOT
ACCORDING TD THE STANDARD PEMETRATION TEST (AASHTO T 205, ASTM DISBEL SOIL CLASSIFICATION

1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GEMERALLY INCLUDE THE FOLLOWINGs

A5 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRR.SLTY CLAI.MOIST WITH BTERBEDDED FME SAND LRERSIFGHLY PLASTIC.A-T-6

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTD CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

¥ELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFDORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INOICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWOD OR MORE BIZES.

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNDNESS OF SDIL CRAINS [5 DESIGNATED BY THE TERMS:

HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL [F TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION Br a SPLIT SPOON SaMPLER EOUAL TO OR LESS THAN Q.1 FOOT PER &0
BLOWS [N NON-COASTAL PLAIN MATERIAL.
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS NE T\"PIM.LY DIVIDED AS FOLLOWS:

ROCK_DESCRIPTION

TERMS AN N N

THE TRANSITION BETWEEN SOIL AND ROCK 18 OFTEN

ALLUVIUM @LLLV - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TQ ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND,

ARGILLACEOUS - APPLIED TO ALL DR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY N THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGLIL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N WALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOCTC AL COMBOETTION ROCK (T 188 BLOWS PER FOOT [F TESTED. ARTES]AN - GROUND WATER THAT |S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GEMERAL GRAMLAR MATERIALS SILT-CLAY MATERIALS (FGANC MATERIALS CRYSTALLINE FINE TO COAGE GRAIN IGNEOUS AND PETAMORFHIC ROCK THAT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
(=Y (< I PASSING 2880 15 B PSSIG "2 MINERAL NAMES SUCH AS DUARTZ, FELOSPAR, MICA, TALC. KAOLIN, ETC, Pt WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
= CEEEEE — (e [as a7 | mime | oers ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS. GABBRD, SCHIST, ETC, A CARE O DALY SO E R TRATS CONTAIN: APPRECIABLE SWHOUNTS OF CACBIUN: CAREONATE.
Lt s — SCEeTTE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLATH —
nss  |a-a | ai-b A-2-4| i-2-5|a-2-6 (w27 Al A6 A7 COMPRESSIBILITY ROCK 0OCFD SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM = ROCK FRAGMENTS MIXED wITH S0IL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
Anea. E§§ 4. R EI‘I-EF‘IRLLTVELY c&%gé'tzu.z tt : ﬁ "} COASTAL PLAIN WAST:LWIE‘LIA'::LSEMDfFEPNHgL;EBIs:I%L INTO n;gt.iu?l:c;m_v NOT YIELD ol -
MANAN Aot CORE_RECOVERY (REC) -
o HIGALY COMPRESSIELE L > 58 SEOIVMENTARY ROCK [T || SPT REFUSAL, ROCK TYPE INCLUOES LIMESTONE, SWOSTONE, CEMENTED | ETTRRi BT o coe i Ay EXPRESTED 48 A PERCENTAGE. | | o e e OIVIOED
" | e, PERCENTAGE OF MATERIAL - —— B
- :: . - . o e WEATHERING OIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
LS GRAMAAR  SILT - CLAY —_— ROCKS OR CUTS MASSIVE ROCK.
"N |15 NK|2% M) M MX) 35 HX 35 MK 08 M35 MK) 3G N[ 06 M| 36 M 36 M ORGANIC MATER]AL ) Ty OTHER MATERJAL FREBH ROCK FRESM, CRYETALE BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGE UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
Py TRACE OF ORGANIC MATTER 2 - 3% [ TRACE 1-10% HAMMER IF CRYSTALLINE, TERIZONTAL
Noegas 0 LITTLE ORGANIC MATTER 3-5% 5 - 12% LITILE 19 - 2% ’
i | = Lomverlaroes g el croe| g el v fam v apneg | SPOLS 2T MODERATELY ORGANIG 5-lex 12 -2 SUHE 20 - 3 B e O N L O P P QIRECTION QP AZDITS - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
[ LR e R e e LIine o HIGLY HIGHLY ORGANIC > 1 > 2w HIGLY 5% AND ABOVE OF A CRYSTALLIE NaTLFE. LINE OF OIP, MEASUFED CLOCKWISE FROM MORTH,
foor moex| [ 1 T O e ) e GROUND WATER SLIGHT AOCK CENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENOS INTO ROCK WP TO SI0ES RELATIVE 0 OME AWOTHER PARALLEL TO e FRACTURE,
| Ep=ry Py RCAWC GATER VL N B TREDIATEDY A TR L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN CRAMITOID ROCKS SOME OCCASIONAL FELDSPAR - L LEL
ot | oo g | P | ST oR oy L1y CLArEY WTTER v CAYSTALS ARE DULL AMD DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER DLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
WS | s | SN0[  GAWEL MO SM0 ALE £ Yy STATIC WATER LEVEL AFTER 24 HOWRS MOOERATE  SIGMIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRACMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND OISLODGED FROM
e T ey PERCHED WATER, SATURATED ZONE, OR WATER BEAAING STRATA ™00J GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
| gt EXCELLENT T0 GOCO FAIR 10 POCR pak POR | sesuITaBLE O~ e ot seme Eilr': :gz: noug.n HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS CUMPARED S T ———
MOPATSSUGRIP IS S LL - 3 1PIOF ATSEBRP IS > LL - MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FEEMATICN (M3 - A WAPPASLE CEOLOGIC LAAT THAT CAN B RECOGNIZEN ANQ TRACED IN The
CONSISTENCY OR DENSENESS MISCELLANEOQUS SYMBOLS SEVERE AND DISCOLOFED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
DT ([ RRE T GCSEhED - MOO.SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGISTS PICK. ROCK GIVES "CLUMK™ SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NQ APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TypE | CORRRLTIESS R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROAQWAY EMBAMCMENT (RE} 23835 Do 4 1P DIRECTION i€ IESTED WOXLD YIELD SPY REFUSAL LEDGE - A SHELF-LIXE RIDGE OR PROJECTION OF ROCK WHOSE THICKMESS IS SMALL COMPARED T0
IN-YALUE} (TONS/FT9) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABAIC CLEAR AND EYIDENT BuT ITS LATERAL EXTENT,
YERY LOOSE T » SLOPE INOICATOR SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ALL FELDSPARS ARE KAOLINIZED _
CENERA LY LODSE 1701 SOIL SYMBOL GQ pr tesT Boans () [oirA LaTion T0 SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENG.~"A:500Y°DF SUIL:DRROCK "THAT “THING DUT*IN OME DR MORE DRECTIONS,
AR HEDIUM DENSE 1@ 10 38 L] ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER IF TESTED, WRRD YIELD SPF N VALLES ) [OF BFF I - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN 50I1LS
MATERIAL PERCHED WATER ;
INOK-COMESIVE) DENSE = 10 58 T RonGuaY Enpasaewt KD AUDER BORING @ = VERY ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE 1 INCICATES: POCR, AERATIONAMD LACK [F OCKK: [l
VERY DENSE > 58 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATEM MAINTAINGD ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
YERY SOFT 2 e e o i [NFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD v BEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF RODK WEATHERED TO A DEGREE THAT ONLY MINGR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2104 @.25 10 85 5 _—r o VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF FECTED, WOULD YIELD SPT M VALLES € 100 BPF | preinua (RS SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4aT0@ 28 T0 1.8 =R |NFERRED ROCK LINE MONLTORING WELL oo COMPLETE  ROCK REDUCED TQ SOIL. ROCK FABRIC NOT OISCERNIELE,OR DISCERNIELE OMLY IN SMALL AMD CUALITY TION (ROI - & MEABURE OF ROCK OUALITY DESCR v TOT. ™
MATERIAL STIFF 871018 170 2 w SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S Wmmfrm 4u1-u:|£5 omnéu e n:mr?v:; ,_T:,ﬁ':'"'f,mm“
ICOHESIVED VERY STIFF 510 3@ 2704 w¥epa? ALLUVIAL SOIL BOUNDARY A, FEIETER O~ SPT N-vaLLE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD >3 >4 :
ROCK HARDNESS SAPROLITE (5AP,) - RESIDUAL SOIL THAT RETAINS T TRUCT F THE PARENT
TEXTURE DR GRAIN SIZE RECOMMENDATION SYMBOLS A FESIIUAL SOIL THAT RETAINS TIE RELIC STRUCTLRE OR FABRIC OF THE
UNDERCUT UNCLASSIFIED EXCAVATION UNCLASSIFIED EXCAVATION VERS WA CACT [ SOATOUED OF KEE DN AT MU ERERKING.OF SHAND SPECTNENS FERUIRES '
U5, STO. SIEVE SIZE 4 ] 4 200 270 P - 9 = SEVERAL HARD BLOWS OF THE GECLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
DPENING (M1 476 280 B42 @28 B97E @P8d EXCAVATION UNGUITABLE WASTE ACCEFTABLE. BUT NOT- 10 BB | - o i RELATIVELY THIN COMPARED WITH [TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION USED.IN THE TDE- 3 FEET D LA B DTATIRT DT IEE R FIOCORYMTH I R BLOWS FEQUIRED THE BEDDING DR SCHISTOSITY OF THE INTRUDED ROCKS.
= T Ti HAND -
BOLLDER COBBLE GRAVEL mm :":J sILT cLay UNDERCUT f AccEPramE DecRananLe Rock EMPANKHENT On-BACKEILL 0 DETACH BPECIMEN. _ IRIAT THaT TS FROM FR & FALT
1BLDR.! Ry R =) L MOOERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 3.23 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AMD STRIATED SURFACE RESULTS FROM FRICTION ALONG A FAlL
{CSE. S0} IF 80. ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE CETACHED OR SLIF PLAKE,
GRAIN MM 305 7% 28 [ 511 .05 2.005 AR - AUGER REFUSAL MED. - MEDILM VET - VANE SHEAR TEST BY MODERATE BLOWS, STANDARD PENETRATION TEST [PEMETRATION RESISTANCE!{SPT) - NUMEER OF BLONS (N OR BPFIOF
S1ZE N 12 3 BT - BORING TERMINATED MICA, - MICACEQUS WEA, - WEATHERED MEDIUM CAN BE GROOVED DR 285 [NCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK POINT. A 140 LB.HAMMER FALLING 33 INCHES REOQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY = UNIT WEIGHT HARD CAN BE EXCAYATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS PENETRATION EOUAL
L SOIL MOIST RRELATION QF TERM CPT - CONE PENETRATION TEST NP - NOW PLASTIC Y, DRY UNIT WEIGHT POINT OF A GEGLOGISTS PICK. TO OR LESS THAN .1 FOOT PER 62 BLOWE.
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 £0R FIELD MOISTURE DESCATETION :I: - DILRTEIIEE;EE; TT::rTmu resr ::: - PFEESLIIITEII[I:ETEH TEST . S:;.Ela-w FROM CHIPS 10 SEVERAL INCHES IN GIZE BY MODERATE BLOVS OF # PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
= NEM * SAPAIL. 5 PIECES CAN BE BROKEN BY FINGER PRESSURE. RATA 3 TY T| - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- TURAT] = USUALLY RY T, USUALLY - = SAND, SANOY -
S gTeR JOURCLY IO Vet o LAY o :?DE RaTio : SK T STy 55 = BLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH u WITHIN & STRATUN EOUAL 10 O GREATER TN 4 INHES OIVIOED BY
- .- SILT, ST - SHELBY TUBE TE TOTAL LENGTH OF STRATA AND EXPRESGED AG- A PERCENTACE
w— L Lioun s F o4 EOSEILIFEROUS R it RS ROEK SOFT OR MORE [N THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CaN BE SCRATCHED READILY BY
fruastic F ACTURED, LT g " FINGERNALL. IQPSO]L ITS,) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER,
i SEMISOLIOs REOUIRES DAYING TO RAC. - FRACTURED, FRACTURES CR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
HN'EE‘P" ATTAIN OPTIMUM MOISTURE FRAGS. = FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
P | PLASTIC LIMIT HI. - HIGHLY ¥ - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET ELEVATION TEET
- MOIST - (M) SOLIDIAT OR NEAR DPTIMUM MOISTURE 5 - :
By QRTIN POICTRE DL e VNI TOOLS: Hangn TYVEs WOOGRATELY CLOSE 170 3 FEET TWDaY BEOORD. 0l - 15 PRt
S | SHAINKAGE LIMIT € NOTES:
[X] cMe-4sc [ owrems D] sroustic [ maa CLOSE 218 T0 1 FOOT VERY THINLY BEDCED 2.3 - 818 FEET NOTES:
SRY - REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 2,008 - 0.83 FEET
ATTAIN OPTIMUM MOISTURE H aeses [ & continuous FLIGHT Ausen g THINLY LAMINATED < 0.088 FEET
PLASTICITY [X] evasow acers = [+ TNDURATION
e ey Wi DY STRENGTH [] oesse [] a0 Faceo Fincer eits X« 0z FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC [ VERY LOW [] rmuc.-casice meerts FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINSy
SLIGHTLY PLASTIC 615 SLIGHT [] veee svean resr ] caswc [X] v sovecen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-28 MEDILM ANCE
POST HOLE DIGGER CRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] porreee noist [ e *SIEEL TEETH H — MOOERATELY INCURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR O e ‘weccam. | 7] sowoims moo INDURATED ORAINS ARE DIFFICULT TQ SEPARATE WITH STEEL PROBE:
a & s 0 DIFFICILT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CoRE VAN SHEOR TEST
SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
IF| H HT, Tl Ti T AP -
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 1 O Cl EXTREMELY INDURATED i el DATE: B-15-14
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Engineering

April 13, 2015

WBS NUMBER: 34605.1.2

TIP NUMBER: R-4060

F.A. NUMBER: STP-21 (10)

COUNTY: Alleghany

DESCRIPTION: US 21Western Loop from SR 1172 (Grandview Drive) to US 21

SUBJECT: Geotechnical Report — Inventory

PROJECT DESCRIPTION

The project is located in central Alleghany County, North Carolina. This project consists of the
reconstruction/widening of 0.09 miles of existing South Sparta Parkway (-L-), reconstruction/widening of 0.07 miles
of existing Grandview Drive (-Y-), new alignment construction of 0.50 miles of US 21 Western Loop (-L-) and
reconstruction/widening of 0.16 miles of existing US 21 (-Y2-), which is a two-lane roadway passing thru Sparta, NC.

A CME 45 drill rig with an automatic hammer was used for the geotechnical investigation during late October and
November 2014. At selected locations standard penetration tests (SPT) were performed, Shelby tube samples
extracted and representative bulk soil samples collected for laboratory analysis by ICA Engineering, Inc.

The following alignments, totaling 0.83 miles of roadway, were investigated. Profiles and cross sections of this
alignment are included within this report.

LINE STATIONS

-L- 12+75.00 to 44+30.00
-Y- 10+90.00 to 14+76.00
-Y2- 13+00.00 to 21+25.00

AREAS OF SPECIAL GEOTECHNICAL INTEREST

High Plasticity Soils: No soils encountered during the subsurface investigation possessed plasticity indices in excess
of 25.

Wet or Saturated Soils: Soils with natural moisture contents in excess of the liquid limit or excessively high
moisture contents were encountered at the following locations:

LINE STATIONS OFFSETS
-L- 12+50.00 to 13+50.00 LT to RT
-L- 16+50.00 to 17+50.00 LT to RT

Alluvial Soils: The following location was found to have very soft to soft alluvial soils.

SHEET 3a
34605.1.2 (R-4060)

LINE STATIONS OFFSETS
-L- 13+00.00 to 16+00.00 RT

PHYSIOGRAPHY AND GEOLOGY

The project is located in the Blue Ridge Physiographic Province. The project corridor is comprised of small town
subdivisions, industrial tracts and rural mountainsides. The general topography of the site consists of moderately
sloping hillsides, a relatively narrow floodplain and a steep sided secondary drainage course along or dissecting the
proposed -L-, -Y-and —Y2- alignments.

Geologically, the project is located within the Fries Block of the Blue Ridge Thrust Sheets Tectonic Unit (Rankin,
et.al., 1972), specifically the Ashe Metamorphic Suite and Tallulah Falls Formation (Geologic Map of North
Carolina, 1985). These stratigraphic units are considered Late Proterozoic Era. The overlying residual soils are the
product of the physical and chemical weathering of this underlying crystalline rock.

SOIL PROPERTIES

Soils encountered during this investigation are separated into six (6) categories based on origin. The origins consist of
roadway embankment, artificial fill, alluvial soils, residual soils, weathered rock, and crystalline rock.

Roadway embankment was encountered along the —L- alignment at the beginning of the project west of Grandview
Drive and along the roadway passing thru the NCDOT district office complex. Materials encountered consist of moist,
medium stiff to stiff, tan, red, brown, white, gray, micaceous, finely to coarsely sandy silts and moist, loose, fine to
coarse grain, silty sand. Plasticity indices ranged from 3 to 7. Penetrated thickness ranged from 3.7 feet to 12.0 feet.

Artificial Fill was encountered south of the roadway passing thru the NCDOT district office. Materials encountered
consist of moist, stiff, tan-orange, black, white, black-green, micaceous, finely to coarsely sandy silt. A plasticity
index of 7 was reported. Penetrated thickness was 12.8 feet.

Alluvial soils are present along the existing —L- alignment (South Sparta Parkway) west of Grandview Drive
underlying roadway embankment, within the footprint of the proposed widening, to a depth of 8.3 feet. The alluvial
soils thickness is interpreted to be 4.6 feet and they consist of moist, soft, dark gray, gray, micaceous, finely sandy
clay (A-7-5). A plasticity index of 15 was reported for the alluvial soils.

Residual soils are present along and throughout the proposed —L—, -Y- and —Y2- alignments and are derived from the
weathering of the underlying metamorphic rock. Typically residual soils were recognized at the surface and
penetrated to total boring depth however they may also underlie roadway embankment, artificial fill or alluvium. The
majority of the residual soils consist of dry to saturated, loose to medium dense (rare very loose, dense and very dense
occur), tan-orange-red, black, green-black, gray, white, brown, dark gray-gray, micaceous to highly micaceous,
occasionally saprolitic, silty sands (A-2-4). Limited strata consisting of saturated, dense, brown and gray, coarse rock
fragments and sand (A-1-a) and dry to moist, stiff to very stiff, red, tan, green-black, micaceous, saprolitic, sandy silt
(A-4, A-5) were reported. The plasticity indices for residual soils ranged from non-plastic to 9 (A-2-4, A-1-a) and 3 to
10 (A-4, A-5).

ROCK PROPERTIES

Weathered rock, determined by SPT, was encountered along the proposed -L- and —Y2- alignments, generally east of
the NCDOT district office at elevations ranging from 2,854.2 feet to 2,773.3 feet (MSL). The weathered rock consists
of gneiss or interlayered gneiss and schist. One instance of intercepted weathered rock within and surrounded by
residual soils was reported between elevations 2,828.0 feet and 2,826.5 feet (MSL) at the east end of the NCDOT
district office yard.



Crystalline rock was intercepted along the proposed -L- and —Y2- alignments at elevations ranging from 2,854.2 feet
to 2,775.0 feet (MSL) and consists of fresh to moderately severe weathered gneiss containing thin seams of severely
weathered gneiss. Apparent foliation angles were widely variable and crenulated in some intervals. Discontinuity
measurements of 0°-20°, 40°-60° and 70°-90° and very close to wide spacing were reported.

GROUNDWATER

Groundwater was encountered during drilling operations (immediate) at several locations along the proposed -L-
alignment at elevations ranging from 2,790.4 feet to 2,780.1 feet (MSL). A 24 hour measurement of 2,793.6 feet
(MSL) was also recorded. Numerous attempts to acquire 24 hour measurements recorded dry conditions however
collapse of the boreholes did not allow passage to the final boring depths. Groundwater may fluctuate with seasonal
precipitation.
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150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




8/23/99

$58$4

DGN$

SEEESSSYSTIMES$$$$
SSESUSERNAMESS$ S

' 0 25 5 PROJ. REFERENCE NO. SHEET NO.
: snuns R-4060 12
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

RES/DUAL. MOIST, LOOSE, TAN, BROWN HIGHLY M/CACEOUS SAPROUT IC,

SILTY SAND. ‘ ‘ | | 18 + 00 00

2790 L R S S S S S S S S U U 2790
1 1 1 1 I RES/DUAL. MO/ST LOOSE,TAN, BROWN H/GHL)/ M/CACEOUS SAPROW IC,
: : : : © SILTY SAND.
:17+5000 : : : :
2780 L LU S S SR S S O S R 2780
2820 L 2820

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 28/0.
RESIDUAL:  WOIST, STIFF,T AN RED,MICACEQUS CLAY W/SOME CSE.SAND
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2800
__________________________ ~ R -

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 27%.
\RESIDUAL: HOIST, LOOSE TAN, BR(MN H/GHL)’ M/CACEOUS SAPROL/T/C
SLTY SHD.
i il 2780
'|7+00 00
150 14‘10 1?;0 126 l"O 160 90 éO 7:0 6:0 5:0 4:0 330 230 lb 0 lb 230 330 4:0 530 6:0 7:0 8:0 930 160 ﬁO 12‘0 1?;0 11‘10 150




SEEESSSYSTIMES$$$$

$58$4

DGN$

8/23/99

$6$SUSERNAME$$$$

1 . . . 0 25 5 PROJ. REFERENCE NO. SHEET NO.

: : : : snuns R-4060 13

150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 o 10 2fo 3fo 40 50 60 70 80 90 100 ﬁo 1;)0 130 140 150
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O - < ¢
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S S S S S Y. ¥
S S A S S S \\\\\___2830

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ ‘ ‘ RES/DUAL: TM-ORMGE-RED,M/CACEOUS,S(LTY SAND W/ROCK FRAGS. ‘ ‘ ‘ ‘

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' B ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
2020 SRR SRRREREEEEEEE SRR S SR SR R SN SRR e e BRY o SRR SEREEREEEEREES SRR S R R SRRREREE R SRR SR e ez

21 —|—50 00

—_ _— .
—_
_—

RES/DUAL. MOIST, STIFF,RED,TAV WHITE, BR(MN PINK, M[CACEOUS

B e B A e R

1 RES/DUAL. MOIST TO SATURATED LOOSE TO MED. DENSE BROWN,
+ TANWHITE, RED, PINK,T.AN-BROWN,ORANGE-RED, BLACK,GRAY,DARK
- GRAY,MICACEQUS TO HIGHLY MICACEQUS, FINE, SAPROLITIC, SILTY

Rods slipped whHe offemp*ww SPT at '34.4’
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CSE SAPROL/T c S/LTY SAD.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2790,
2BB0. ... LnliiLiLiLoio.i........ 2860
2850
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2840
fROAWAY EMBANKMENT: MOIST, LOOSE, TAN ~BROWN, WH/TE !
© MOD.MICACEQUS, CSE., SILTY SAND.. ! ! !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2830
— 3 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \\§§\\2820
— !
' RESIDUAL: MOIST, ST/FF TAN-BROWN,RED, BLACK HIGHLY M/CACEOUS T 1 1
- CSE,SAPROLITIC, SILTY. SAND. ! T —
2 o e S A O S S S S R L ,,,,,,, L ol i 2810
23+oooo |
2800, . il 2800
150 14‘10 12’;0 126 liO 160 90 éo 7:0 6:0 50 4:0 330 230 lb 0 lb 230 330 4:0 530 6:0 7:0 8:0 930 160 ﬁo 12‘0 1?;0 11‘10 150
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| | | . CR: [GNEISS. . | | SN RESIDUAL: : WOIST, MED.DENSE,ORMGE-RED,TAN, ~~~— |
2820 R S R SRR AR 1"""’i””%ii"'WHITEB[ACKFGREEN;M/CACEOUS,F/NE;SAPROL/T/C """" :"'\”i"':ROADWAYEMBANKMENT"'\“\ """"""""
| | | | | X __SITY SAND W/ROCK FRAGMENTS. | : | T~ —
, \///\\\% \ i , , , , S~
NS 1 ‘ ‘ ‘ I ~
260 T B S B 28/0
A | T | | |
2800 TR | | | 2600
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' S A N
—_—
2790 ,,,,,,, L N e N ENSGTTTTETSTSSSS NN ST \\\-
25+00.00 |
2780 L S S B Y -
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0 25 5 PROJ. REFERENCE NO. SHEET NO.

ey R—4060 16

ARTIFICIAL FILL: MOIST,MED.STIFF,TAN-ORMGE,

Dy
///\

| | | | | | | | | | I | | | | | 1 3 | | | | | BLACK-GREENWHITE, M/CACEOUS SANDY SIT. |
280 - e R R R e AR R PRY,!'VJ‘,",,Kw} rrrrrr R e S \\ ————— N e N S S e -2 2800

SIS : : N ~— :

TSN : : : ~ N~ :
2800 Ll TG TN —~ - L SN 2800

///\\\///& : i — :

CR:  GHEISS. N ~ . |
S790. LT B e N TTe— 7%

N " RESIDUAL: WOIST TO SATURATED,L00SE TO DENSE, —
= . " TAV-RED-BROWN, TAN-ORANGE, BLACK, WHITE, HIGHLY ‘
TN MICACEQUS,CSE.TOFINE, SAPROLITIC, SILTY 'SAND.
2780///\\\///\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L lllllllTTem= —_— 2780
A
2N

2770\\>\\>// ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2770
7o O S S S S S S A S S S A S S S BT .l 2760

25+50 00 ‘ :
D750 L 2750
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7 (7o R U S S A U N S S ... 28%0
2840 oL e e s L 2840
| | | | | | | | | | | | | | ~_ 'ROADWAY ~—~_ |
2830 . L S L L S S L S ‘,,,,,,,,1,,,},\{MBANKM,E,NT,,,\,\,,; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A 2830
‘ ‘ RESIDUAL: MOIST, MED.DENSE, TANWHITE, BLACK,HIGHLY T~ : :
MICACEQUS, FINE  TO CSE. SAPROLITIC,SILTY SAND. : : T~ : :
2820 i S S S S S S S S NN A A S 2820
AV‘%V“%V‘%V:VV‘%V~%V<%V~%V<%V 47 3
‘\///\:\ . .
DBI0. R e S S A S S A 2810
TS : : : : :
. === —~—— . . . .
:/// :\\\ | | |
2800 T A (PR O 2800
CR GNEISS. T ‘ U ‘
SIS : : ~_ :
DRY (II/I4) TS N~ ; ; \\
~ 3 . . )
/I S U A O S O S S S S S S S S A S SO SR TS S TS 2790
R
SN
27+50 oo T
-+ S e U O B S S S A R S fi//z\\wdmo

! RES/DUAL. MO/ST MED. DENSE TAN, ORANGE-WH/T E,BLACK -GREEN
e MOD. M/CACEOU$,F/NE SAPROUT IC, S/LTY SAD.

2810 Ll TN b TS
S N '
SZIN ‘
T
2600 LT S TN
S790. T —
74 S O S/ - )
26+00.00 |
(o 2770
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: snuns R-4060 18
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2860 Lo Ln L2860
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2850

| RESIDUAL: DRY TO MOIST,LOOSE TO VERY DENSE,TAN, REDWHITE, |
. GREENBLACK,HIGHLY MICACEQUS,FINE. TO CSE. SAPROLIT (‘?, ST WD, . 2840

‘ \\$~~\\\ : : : : :

T : : " 830

—— T ~ o

T~ T : :

T~ :\\:\ :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ST~ 2820

~~ BN

: TN
2&/0
2860 N 2860
- 2840
S S L L S .. :.o2830
' RESIDUAL: MOIST,MED.DENSE T0 VERY DENSE,TAN,WHITE,

1 1 1 1  BLACK-GREEN, HIGHLY MICACEQUS,FINE TO CSE SAPROL/T/C SILTY ‘ 1 1 1

,,,,,,,, L S WRK PR S T S S o L 2820

RESIDUAL: MO/ST MED. DENSE TAN, WHIT E,GREEN BLACK

HIGHLY MCACEOUS,FINE,SILTY. SAWD. | | | NG
2820 ——————————————————————— L S L . Pt e 2820
‘ o~
2BI0. el S O O A P R S 2810
150 14‘10 1?;0 12‘0 ]'iO 160 90 86 7:0 6:0 5:0 4:0 330 230 ]b 0 ]b 230 330 4:0 530 6:0 7:0 8:0 930 160 11‘0 12‘0 'I?;O 11‘10 150
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43+00 00
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—_——

" RESIDUAL: MOIST,L00SE TO MED.DENSE,WHITE,T AN-ORANGE,

_——-_..__
———— . i
e ———
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: 0 5 10 PROJ. REFERENCE NO. SHEET NO.
: : : snsns R-4060 20
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 10 120 130 140 150
2830. . ... ... ,,,,,,, 2830
2620 L S S S S S S S S A SRR . s
| : | | | f\\f\ss” : : : : : : : : : : : : : : : : : : | |
S2BI0. RESIDUAL: - HOIST, ST//-'F TA; RED M/CACEOUS —————————————————————— Rt R R P PR NP T R L TR e T R R PR T T 2810. -
: : ‘ - FINESADY SILT. : : : ‘ : ‘ : | | | : : : : : | | | : : : : :
____________________________________ ‘ : oA : : :
2800. . G T S~ T A — — S S S A S 2800
RES/DUAL. MOIST;LOOSE TO DENSE BRowN TAN, WH/TE TAV BR(MN : : : T~ :
: : HIGHLY M/CACEOUS FINE TO CSE., SAPROLITIE,SILTY SAND. : ‘ : : : : : : : : : : : : : T~ : : : :
goo e T
DRY (10/14) : —
14+00 00 :
o S O S S S R Y - o
150 'IA‘iO 'I?;O 'IéO l"O 160 90 86 7:0 6:0 5:0 4:0 330 230 lb 0 lb 230 330 4:0 530 6:0 7:0 8:0 930 160 ﬁO 12‘0 1?;0 11‘10 150
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' 0 5 10 PROJ. REFERENCE NO. SHEET NO.
: snsns R-4060 21
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

RESIDUAL: VERY STIFF, TAN-ORANGE RED,FINE, SANDY
H/GHL)’ M/CACEOUS SILT W/ROCK FRAGS

? ? | | — ?
: S S S A S S S S S 2800
: : ///ﬂ/”/f”/ :
D790, il i T ,,,,,,,,, 2790
I ‘ CR: VERY HARD TO HARD, GRAY WHITE, BLACK SCAT. I
T : : ‘ : = : " BROWN-ORAGE STAN,FRESH'TO SLLWEATHERED, :
DT80, i T S S L SR S Lo },,,,,,,,},,,,,,,},,,,G’,VE’,S?W/,C@E,,T,O,W’P{EQ,S’,",‘C,E,D,,FWS, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L 2780
‘ - : : :
—_— o ‘ ‘ ‘ ‘ : : : : : : : : : : : : : : : :
: : : : N~ - : : : : : : : : : : : : : : : : : : : : :
00 o o T o T o o T o 14"1‘00 00 ”””” o e S o o S o o o R
: : : RES/DUAL. VERY STIFF, TAN-ORANGE RED,FINE, SANDY : : :
: : : HIGHLY MICACEQUS,SILT W/ROCK” FRAGS. : : N
P8I0 L S S S A o S R o 2810
. . . . . . .
: : : : T :

D800, e [ — //z/.l//,/, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2800
| | | | | | | | | | | | | | | | | | ] 1 7= CR VERY HARD TO HARD.SRALWHITE.BLCK,SCAT. | | | |
L2790 oo L L L L L L S L Ll 1— ,,,,,,, U, P £ - * _ BROWN-ORANGE. STAIN.FRESH TOQ SLU.WEATHERED, - . o S L2790
‘ ‘ o ‘ : : ‘ ‘ : : L, ‘ ‘ : ‘ | - GNEISS W/CLOSE 0 WIDELY SPACED FRACS : : : : ‘

: T — :
13+50 00 :
27802780
e e N HHSSSHS RE’S}DUAL’VE’RY’ST’/#’TM’dRA)véE’FED?)NEH/GHU””j ”””” -
| MICACEQUS, SILT W/ROCK FRAGS. | C ‘
. . e . .
o T O U O S O S O S S S S S S S SN S AU S T SR R 2810
: /_——// : :
: R
5 ///j///://,/,/;w:///;// ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2800
‘ : S D= =T : : :
! ! _— ! ST e
L | | | | | | | | | | | | | | | 7 == B cr VER)’ HARD TO' HARD, GRAY WHITE, BLACK, SCAT. | | | | |
2790. . : : : : : : : ‘ ‘ ‘ ‘ - === B BROWN-ORANGE STAIN,FRESH TO SLLWEATHERED, ‘ ‘ ‘ o
ST o T T T — S L A SRR e S = =TT GHEISS W/CLOSE TO.WIDELY SPACED FRACS SR SR S T
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ////;/,,//f//// ‘ ‘ Ok ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2780 ... o S A o T o S S S S o A o SRS - A o SN S o A S ....2780.
oo S SR S S S SO S o S ] S S S S S S . o S o S S S o770,
‘ : ‘ ‘ ‘ ‘ : : ‘ ‘ ‘ : : 13+00 00 : ‘ ‘ ‘ : : : ‘ ‘ ‘ : : ‘ ‘
OTB0. S S O S SO S S '
150 14‘10 1?;0 12‘0 ]'iO 160 90 éO 7:0 6:0 5:0 4:0 30 20 ]b 0 ]b 230 330 4:0 530 6:0 7:0 8:0 930 160 11‘0 12‘0 'I?;O 11‘10 150
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: : : : : : : : : : : : : : : : : : : : ~ MICACEQUS SILT W/ROCK FRAGS. o : :
| | | —— T T T 2780
: : : —— " ROADWAY EMBANKMENT: | LOOSE, T AV,ORANGE, / _ :
: : : S : \f,,,ﬁ(G,HL)fM!CACEQUSgS/LT,YﬁAND,W,/ROC,K,,FRAG,S,, A O i
:\\\ S e ™~ :
1 ALLUVIAL: WED.DENSE, DARK BROWN-BLCK, / :
e S R WULTI-COLORED,MED.DENSE, SILTY,CLAYEY. FINE- SAKD, -~ R R e e e SRR EEE R R EEEEEE SRR 2760
3 —‘I5+50 OO | |
4T S S A S L..:.2780
o S S S O A S S S S N S S 2810
: RES/DUAL. ST/FF TO HARD, TAN-ORANGE RED, WH/TE BLACK, F/NE : :
: SANDY, M/CACEOUS S/LT W/ROCK FRAGS. L
1o O S S S S S /__,_————*'/ ,,,,,,,,,,,,,,,,,, 2800
CO790. Ll . 2 T S S S A 2790
2780 o . S o T . D S . S P === S P E— PR . S S . T80
! ! ! ! ‘ : | // - ! ! ! ! ! ! ! ! 5 TN = ////~///:///~/// ////‘/% ] ]CR'. GNE/SS ! ] ] ! ! ! l 1 3
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RES/DUAL. ST/FF 70 HARD TAN-ORANGE WHITE-GRAY, —\
BLACK FINE SANDY M/CACEOUS SAPROUT Ic Siry.
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150 140 130 120 10 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 10 120 130 140 150
~—— | |
2800, .. e A S S S S A S S S S I S S S S A 2800
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MODWEATHERED W/SEV.WEATHERED SEAMS,GNEISS , N —— | | | | |
| - WALCLOSE TO WIDELY SPACED FRACS.& SATTVUGS & e : | | T T | | | |
D o VUBULARTEXTURE. R \ - CRe MODHARD TO HARD,TAN-ORANGE -STANNWHITEGRAY, REEN-BLACK, - e, —///://?@//—;7/:;//—;—\; : —RE75/—D‘/—AL— ™ ORMGELSADY ST, . SRR SEREEEEE R N SRR SRR
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BLACK FINE SANDY M/CACEOUS SAPROL/T Ic siry.
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ARy R—4060 24
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ROADWAY EMBANKMENT: SILTY SAND W/ROADWAY GRAVEL.
=V : : :

——

320+oo.oo§

era0. S S S S S E— S B . S S S S S S R S S S S 2

RESIDUAL: STIFF TO HARD,TAN-ORANGE,WHITE-GRAY,
BLACK, FINE SANDY,MICACEQUS, SAPROLITIC SILTY.
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: ROAD//AY EMBANKMENT S/LTY SMD W/ROA[MAY GRAVEL
: : " CR: HARD TO VERY HARD,WHITW,GRAY, BLACK, SCAT. : / N ‘ ‘
o770 : BROWN-ORANGE STA/N FRESH TO Su. WEATHERED Z ‘ : : : = Sy ‘ : 5 — : : : : : : : : : L5770
S S GNEISSW/CLOSETOWIDELYSPACEDFRACS& """ N N\ e T LT DR SR S R o A DR R A
‘ ‘ VUGULAR TEXTURE ‘ : O\ CR: HARD.TAN-BROWN-ORANGE, WHITE,GRAY, S e — //,///,///,///4///4////// ‘ ‘ ‘ ~— . ! ! ‘ ‘
N\ BLACK,SLLTO MOD.WEATHERED, GNEISS : S =i E : : : : : : ‘ TN\ : : :
\ \ W/CLOSE SPACED FRACS. ‘ : : : | | : : : : : : : : N : : :
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: ' . : :
BT : \\ 3
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SHEET 26

SOIL TEST RESULTS

AASHTO % BY WEIGHT % PASSING (SIEVES) % %
SAMPLENO.| OFFSET STATION | DEPTH INTERVAL CLASS. LL | PL C. SAND F. SAND SILT CLAY 10 [ 40 200 MOISTURE ORGANIC
S8 20RT 13+00 4.5-6.0 A-7-5(9) I 65 r 15 10 30.9 43.3 15.7 87.8 83.6 51.7 67.0
SS-2 2LT 15+00 9.4-10.9 A-1-a (0) NP NP 51.6 36.7 1.7 38.9 24.1 6.5 1.7
$S-3 2LT 17+00 5.0-6.5 A-7-5 (14) 60 22 15.9 25.6 15.5 43 99.0 91.5 61.7 30.6
SS-4 45LT 14+00 4.2-5.7 A-4(0) 37 3 25.5 42.5 16.1 15.9 99.1 88.0 37.5 20.6
SS-5 64LT 19+86 4.4-5.9 A-5(4) 47 10 171 34.7 20.7 21.5 93.2 85.8 51.1 25.5
SS-6 CL 43+00 14.6-16.1 A-2-4 (0) 39 5 25.0 50.4 20.5 4.1 96.5 F 86.2 31.9 28.7
SS-7 125LT 23+00 4.9-5.9 A-4(0) 38 7 27.9 35.9 231 13.1 90.6 75.4 38.5 29.5
SS-8 CL 43+00 9.6-11.1 A-2-4 (0) NP NP 31.4 4.3 223 20 86.2 7.9 21.7 16.9
SS-9 175 LT 26+00 4.7-6.2 A-2-4 (0) NP NP 29.9 4.5 16.6 8.9 97.5 823 31.8 17.8
$8-10 120 RT 25+50 19.5-21.0 A-2-4 (0) I 40 I 4 30.0 40.4 17.7 11.9 84.4 69.8 31.0 36.9
S$S-11 45LT 14+00 9.2410.7 A-2-4 (0) NP NP 30.8 51.4 11.9 5.9 97.4 F 84.5 24.3 11.4
$5-12 45LT 25+50 7.3-8.8 A-2-4 (0) I 38 I 9 34.4 “u.7 15.0 8.9 97.5 83.5 28.7 16.5
S$S-13 30RT 34+00 9.4-10.9 A-2-4 (0) NP NP 40.2 40.2 13.6 6.0 82.7 62.4 21.2 1.1
ST+ 20RT 13+00 14.5-15.5 A-2-4 (0) NP NP 29.3 55.4 11.3 4.0 100.0 90.1 22.4 40.3
ST-2 120 RT 25+50 2.0-3.5 A-4(2) r 33 r 7 221 29.8 251 22.9 97.0 86.7 52.2 23.4
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BORELOG REPORT

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 27

WBS 34605.1.2 | TIP R-4060 | COUNTY ALLEGHANY | GEOLOGIST Delost, R.

SITE DESCRIPTION US 21 Western Loop from SR 1172 (Grandview Drive) to US 21 GROUND WTR (ft)
BORING NO. L_2600L STATION 26+00 OFFSET 175ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2,857.2ft TOTAL DEPTH 8.2 ft NORTHING 1,006,899 EASTING 1,378,166 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE

ICA0404 CME-45C 90% 08/25/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 11/03/14

COMP. DATE 11/03/14

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEv |PEPTH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ‘ ‘ ‘ NO. |/Mol| G | ELev. ) DEPTH (ft
2860 L
T - 2,857.2 GROUND SURFACE 0.0
1 — T RESIDUAL
2855 1 | | Tan, orange-white, black-green, med.
1 R K dense, mod. micaceous, silty, fine,
2,852 5T - L saprolitic SAND (A-2-4).
T 4181718 : +2j6 : $S-9 [18% M=
2850 T 2,849.9 7.3
9.1 2.849.1 8.1
| 2,84 oo oo WEATHERED ROCK =z

Weathered rock

CRYSTALLINE ROCK
Crystaline rock (Gneiss)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,849.0 ft in Crystalline Rock (Gneiss).

Boring backfilled upon completion.
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