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GEU INVENTORY REPORT THE VARIOUS FELD BORING LOGS, ROCK CORES, AND SOIL TEST D&TA 2VAILABLE MAY 8E

REVIEWED OR WNSPECTED N RALEIGH BY CONTACTING THE (i, €, DEPARTMENT OF TRANSPORTATION,
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EARTHWORK SUMMARY 3A NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA 4ARE PART OF THE CONTRACT,

LA GENERAL SOL AND ROCK STRATA DESCRIPTIGNS AND INDICATED BOUNDARIES ARE BASED OH A
PLANSHEETS 4-20 CEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURTACE DATA AND MAY NOT NECESSARLY
PR O ‘J R E F ER ENC E N O R - 2 9 | 5 C 3 4 5 | 8 - | . 4 F A P R O ‘J S T P - O 2 2 I ( 4 ” REFLECT THE ACTLAL SUBSURFACE COMDITIONS BETWEEN BGRINGS GR BETWEEN SAMPLED STRATA
e ° . . " WITHIN THE BOREHOLE. THE {ABORATORY SAMPLE DATA Al THE 1 SITU (H-PLACE) TEST DATA CAN BE
X-SECTS -L- 21 - 191 ASHE RELEED ON ONLY T0 THE DEGREE OF RELIABLITY INHERENT iH THE STANDARD TEST METHOD,

COUNT Y THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED (18 THE SUBSURFACE
H TIGATIONS Al AT THE T®JE OF THE RINESTIGATION, THESE WATER LEVELS OR SO
X-SECTS  -Y§- 192,193 PROJECT DESCRIPTION _US 221 FROM NORTH OF THE SOUTH FORK OF
X_SECTS —Y9_ 194 - 203 THE NEW RlVER TO SOUTH OF NC |94 THE BIDDER OR COMTRACTQR IS CAUTIONED THAT DETAILS SHOYN ON THE SUBSURFACE PLANS
ARE PRELIMINARY OMLY AND N MANY CASES THE FINAL DESIGH DETALS ARE OFFERENT, FuR BIDDEG
X_SECTS _YII_, 204 — 210 AHD COWSTRUCTION PURPOSES, REFER TQ THE COMSTRUCLTION FLANS aAND DOCUMENTS FOR FIHAL DESIGH

INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES HOT WARRANT OR GUARANTEE THE SUFFICENCY

OR AGCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION UF THE
IN ' /EN l OR "/. DEPARTHENT AS TO THE TYPE OF MATERIALS AND COHDITIONS TO BE ENCOUNTERED. TRE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH HDEPEHDENT SUBSURFACE M{VESTIGATIONS AS HE CEEMS
HECESSARY TO SATISFY HIMSELF A5 TO CONDITIONS TC €€ ENCOUNTERED Ot THIS FROJECT. THE
CONTRACTOR SHALL HAVE HO CLAM FOR ADDITIOHAL COMPENSATION OR FOR &N EXTENSION OF TIME FOR

ANT REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT TRE SITE DFFERNG FROM
THOSE INDICATED %{ THE SUBSURFACE iNFORMATION.
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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

GRADATION
WELL GRADED - INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE.
UNIFDRM - INDICATES THAT SDIL PARTICLES ARE ALL APPRDXIMATELY THE SAME SIZE.(ALSO
PODRLY GRAOED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.
ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNONESS OF SDIL GRAINS 1S DESIGNATED BY THE TERMS:t ANGULAR,

ROCK_DESCRIPTION TERMS AND DEFINITIONS
HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED _
ROCK LINE INOICATES THE LEVEL AT WHICH NON-CDASTAL PLAIN MATERIAL WOULO YIELO SPT REFUSAL. ALLUVIUM [LLUV) - SOILS THAT HAVE BEEN TRANSPDRTED BY WATER.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8. FOOT PER 60 BLOWS. AOUIFER - A WATER BEARING FORMATIDN OR STRATA.
IN NON-COASTAL PLAIN HATERIAL. THE TRANSITION BETWEEN SOIL ANO ROCK IS OFTEN REPRESENTED BY A ZONE ARENACEOUS - APPLIEQ TO ROCKS THAT HAVE BEEN OERIVEO FROM SANO OR THAT CONTAIN SANO.

OF WEATHEREQ ROCK.
ROCK MATERTALS ARE TYPICALLY OJVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

SOIL_DESCRIPTION

SOIL 1S CONSIDERED TD BE THE UNCONSOLIOATED, SEMI-CONSOLIOATED, OR WEATHEREOD EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELO LESS THAN

188 BLOWS PER FDOT ACCORDING TD STANDARO PENETRATION TEST (AASHTO T206. ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTERCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALDGICAL COMPOSITION, ANBULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

SUBANGULAR, SUBROUNDED, DR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULO YIELD SPT N VALUES > 100
VER/ STHF, BRASATY CLV, MOST WITH NTERBEDDED TINL SAXD LATERS.HEHY PLASTE. A7 ' ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pr—— FITE 6 CORRSE GRATN TGIEDUS AND HETAVORFHIC ek THAT AT WHICH 17 1S ENCOUNTERED, BUT WHICH OOES NOT NECESSARILY RISE TO OR ABDVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS CROANIC. MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR. MICA, TALC, KAOLIN, ETC. ARE USED IN OESCRIPTIONS FOCK Gy WOULO YIELO SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( < 35% PASSING *2@8) (> 35% PASSING *200) RGANIC MATERIA WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBROD, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
3 IN METAMORPHIC AND NON-COASTAL PLAIN
SROUP m1 [ Az a4 (a5 a6 a7] arao | as Ab COMPRESSIBILTTY NON-CRYSTEL LI R & anT MEF Lo 17 TETED. ROCK TypE | COLLUVILM - ROCK FRAGMENTS MIXED VITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. |a-1-ala-I-b A2 5n-2-6]a-2-7 iy A-3 A-8, A7 SLIGHTLY COMPRESSIBLE LIOUIO LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLDPE.
SR . : RSN : MDOERATELY CDMPRESSIBLE LIOUID LIMIT EDUAL TO 3i-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTEQ INTO ROCK, BUT MAY NOT YIELD CORE FECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CDRE BARREL DIVIDED BY TOTAL
SYMBOL Bogedisest o ,S\\ RRNNRN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTART ROCK 1 SPT REFUSAL, FDCKC TYPE INCLUDES. LIMESTONE, SANDSTORE, CEMENTED TENGTIE OF CORE RUT AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE_OF MATERIAL — \L’EATHERING OIKE - A TABULAR BOOY OF IGNEOUS RDCK THAT CUTS ACROSS THE STRUCTURE OF AGJACENT
s 1% 50 HX . GRANULAR| ) Ay :gg'; ORGANIC MATERIAL BRAHL}JLAR SILT - CLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
=4 28 MX[5@ 14|51 HN SOILS OHBANT MRIEHAL SOILS SOILS OTHER MATERIAL
ROCK FRESH, CRYSTALS BRIGHT,FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNOER -
=200 |15 Mx |25 1|18 M |35 mx|35 Mx|as mx]as mx|3e |36 das iz Hu SoILS TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 FRESH HAMMER ]FHE:RYSTAC\LINE e v " %IZDH}EN_ANGLE AT WHICH A STRATUI OR ANY PLANAR FEATUNE 15 INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 5% 5 - 12% LITTLE 1 - 20% ’ )
: LIID LMY 40 Mx|41 b2 (40 HX |41 1 |49 mx |4 e e x| gon s wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SMOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
‘ PLASTIC IMEX | & MX NP 1ie Hx [10 vk k(10 e 1o mx |10 el (e | o on WGHLy | HIBHLY DRGANIC 107 920% HIGHLY 357 AND. ABOVE v SU) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
: OF A CRYSTALLINE NATURE.
i OROLP JNDEX|  © ° 0 4 MX | 8 M |12 Mx|36 Mo x| MOOERATE ORGANIC GROUND WATER N0 RO FAULT - & FRACTURE OR FRACTLRE ZONE ALDNG WHICH THERE HAS BEER OISPLACEMENT OF THE
; AMDUNTS OF SOILS SLIGHT RDCK GENERALLY FRESH, JOINTS STAINEO AND DISCOLORATION EXTENDS INTO ROCK UP TD SIOES RELATIVE 10 DNE ANOTHER PARALLEL T0 THE FRACTLRE.
USUAL TYPES|STONE FRAGS,| o | oy 1y DR cLavEY sty | cLavey ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITDIO ROCKS SOME OCCASIONAL FELDSPAR
OF HAJOR |BRAVEL, D || GRAVEL AND SAND | SOILS | SOILS MATTER CRYSTALS ARE OULL AND OISCOLORED. CRYSTALLINE RDCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS a0 ¥ _ STATIC WATER LEVEL AFTER _24  HOURS
ECRATING o MODERATE  SIGNIFICANT PORTIDNS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE HEAR THEJR ORIGINAL POSITION AND OISLODGEO FROM
FalR TO PW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA 10D GRANITOIO ROCKS, MDST FELOSPARS ARE OULL ANG DISCOLDRED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO PODR POOR PDOR | UNSLITABLE ' OULL SOUND UNOER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O‘Qﬂﬂ’ SPRING OR S WITH FRESH ROCK FLOOD PLAIN (FP)- LAND BOROERING A STREAM,BUILT OF SEOIMENTS DEPOSITED BY
N EEP ' THE STREAM.
PLOF A-7-5 SUBGROUP IS = LL - 30 ; P1 OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT DUARTZ OISCOLORED DR STAINED. IN GRANITOIO ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLOREO AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLDGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
. : THE FIELD.
RANGE OF STANDARD RANGE OF UNCONFINED iy P (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SDUND WHEN STRUCK.
PRIMARY SDIL TYPE EDE‘ES?IS"TEESSCYDR PENETRATION RESISTENCE COMPRESSIVE TSQTRENGTH 5?$3V§&LE|‘S*;“S';’;T§‘]BJRE’ T o TEST BORIMG OESIGNATIONS IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCLRRED.
@-VALUE) (TONS/FT2 )
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REOUCED R : PROJECTION OF ROCK WHOSE THICKNESS 1S SHALL COMPARED
GENERALL Y VERY LODSE «“ SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TD STRONG SOIL. IN GRANITDID ROCKS ALL FELOSPARS ARE KAOLINIZEO TO SDME 'I‘TESGI_EATE;AEHE‘)';E'#TKE RIDGE OR PROJECTION OF ROCK wHO o MPARED TO
GRANULAR LDDSE 470 10 SS - 9PLIT SPDON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAM, :
MATERIAL MEDIUM OENSE 10 0 30 N/A ARTIFICIAL FILL (AF) OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 108 BPF _LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT MM DNE OR MORE ODIRECTIONS,
DENSE 38 10 50 THAN ROADWAY Et CORE BORING MOTTLED (M0T.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
(NDN- VE) MBANKMENT MOTTLED (MOT.) -
NON-COHES! VERY DENSE »50 ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT SDILS USUALLY INDICATES PDOR AERATION AND LACK DF GOOD ORAINAGE.
e < INFERRED SOIL BDUNOARY SAMPLE o SEV.) THE MASS TS EFFECTIVELY REOLCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK
VERY SOFT <2 0,25 O MONITORING WELL REMAININD. 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
GENERALL Y SOFT 271D 4 8.25 10 0,50 77=rr=  INFERREO RDCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAl  JF_TESTED. YIELDS SPT N VALUES < JoO BPF INTERVENING IMPERVIOUS STRATUM.
" ‘ =7 PIEZOMETER
quI}TE;;‘;?_Y HEgiLIJ?F STIFF N 13 ?5 0.5 T0 1.0 A sTALLATION - RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCEO TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL [RES.) SOIL - SDIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
: 1702 “Twye? ALLUVIAL SDIL BOUNDARY
(COHESIVE) VERY STIFF 15 T0 30 210 4 T ’ SLOPE INOICATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15 ROCK_OUALITY OESIGNATION (ROD)- A MEASURE DF ROCK DUALITY DESCRIBED BY TDTAL LENGTH OF
HARD >38 >4 25/025  DIP & DIP OIRECTION OF O nstaLation CBR - CALIFORNIA BEARING ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TDTAL LENGTH OF CORE RUN AND
ROCK HARDNESS EXPRESSEQ AS A PERCENTAGE.
TEXTURE OR GRAIN SI7E ROCK STRUCTURES RATIO SAMPLE
(O SPT tevaLLE VERY HARO  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING DF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 10 @ 6o 200 270 e SOUNOING ROO @EP—  SPT REFUSAL SEVERAL HARD BLDWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200  0.42 025 0875 ©.053 SILL - AN INTRUSIVE BODY DF IGNEDUS ROCK DF APPROXIMATELY LMNIFORM THICKNESS AND
ABBREVIATIONS HARD ?gNDSE g”‘”cgm BY KNIFE DR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN CDMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULOER COBBLE GRAVEL Cg'gﬁgg ZL';E[) SILT CLAY AR - AUGER REFUSAL HI, - HIGHLY w - MOISTURE CONTENT ACH HAND SPECIMEN. TO THE BEOOING OR SCHISTDSITY DF THE INTRUDED ROCKS.
(BLOR.) (£08B.) (GRY (CSE. D) & Spa (L (€L BT - BORING TERMINATED MED, - MEDIUM v - VERY MOOERATELY ~ CaN BE SCRATCHED BY KNIFE DR PICK, GOUGES OR GRODVES 70 8.25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTIDN ALDNG A FAULT OR
A —— 75 - ppes - o CL. - CLAY MICA. - MICACEDUS VST - VANE SHEAR TEST HARD ;:c:\éggigévﬁngng BLOW DF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SO PLATE
GRAIN : g - - CPT - CONE PENETRATION TEST MOD, - MODERATELY WEA, ~ WEATHERED LOWS,
size N 12 3 CSE. - COARSE NP - NON PLASTIC ¥ - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGEOD 0.05 INCHES DEEP BY FIRM PRESSURE DF KNIFE DR PICK PDINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (EPT) - NUMBER OF BLOWS (N OR BPFIOF
: HARD Con BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXINUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REOUIRED 10 PRODUCE A PENETRATION OF 1 FDDT INTO SDIL WITH
SOIL MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG, - ORGANIC Y47 DRY UNIT WEIGHT . A 2 INCH OUTSIOE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO DR LESS
SOl MDISTURE SCALE FIELD MOISTURE OPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLDGIST'S PICK. THAN ©.1 FOOT PER 60 BLOWS.
GUIDE FOR FIELO MDISTURE DESCRIPTION | e - voID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LINITS) OESCRIPTION F - FINE S0, - SAND, SANDY FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA_CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
) ’ ) X S A PERCENTAGE.
- SATURATED ~ USUALLY LIOUIO: VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. O STRATUI D EXFPRESSED A5 A PERCENTA
SAT. FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES SLI. - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %?22‘1Ezg#ﬁ;‘:"LLYCKDE;E‘DG’TSEQN‘LSTF:ER’;%T’;iﬁ:ﬁgafmfg ;’;ﬁg;gsf:ﬁz [;P:EHES DIVIOED BY THE
FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL
PLASTIIEL 1 Liouo LiMIT SOFT (F]fngzDRRNEm}_N THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA A EXPRESGEO A5 A PERCENTACE.
SEMISOLIO; REOUIRES DRYING T0 - TOPSDIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANSE - WET - ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
PLASTIC LIMIT TCKNESS
PL . HAMMER TYPE: IERM SPACING TERM THICKNESS BENCH MARK:
ORILL UNITS: ADVANCING TOOLS: VERY WID VERY THICKLY BEODED > 4 FEET
oML OPTIMUM MOISTURE - MDIST - (M) SOLID: AT OR NEAR DPTIMUM MOISTURE cLaY BITS AuToMATIC [ ] MANUAL wng E ;10;‘5 ITBH‘:_NEE‘? FEET THICKLY BEODED 15 - 4 FEET ECEvATION =
SL_| SHRINKAGE LIMIT [ wosne e MDOERATELY CLOSE 170 3 FEET THINLY BEOOED 8.6 - 15 FEET : .
1 &' CONTINUDUS FLIGHT AUGER CORE SIZE: CLDSE O.6 10 1 FEET VERY THINLY BEDOED 0.63 - 0.18 FEET
I REQUIRES ADDITIONAL WATER TO ] ? VERY CLDSE LESS THAN 0.6 FEET THICKLY LAMIHATED .008 - 0.63 FEET NOTES:
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PATRICK L. MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

November 21, 2013

STATE PROJECT: 34518.1.4 (R-2519C)
COUNTY: Ashe A
DESCRIPTION: US 221 from North of South Fork New River to South of NC 194
SUBJECT: Geotechnical Report — Inventory
Project Description

Proposed construction on this project consists of widening the existing two-lane to a four-lane
facility with minor horizontal alignment changes along existing -L-. Cuts along the proposed
centerline will approach fifty feet with much higher side slopes. The total length of the project is
3.98 miles and the following lines were investigated.

-L- Stations: 254437 — 464444
-Y 8- Stations: 10+20— 16+72
-Y9- Stations: 10+00 — 17+00
-Y11- Stations: 12400 - 17+64

The field investigation was conducted in August and September of 2013. Borings were
advanced with the following drill machines all equipped with automatic drive hammers: a CME-
45C, a CME-450, and a CME-850.

Standard Penetration Tests were performed utilizing Hollow Stem Augers with carbide insert
teeth in the head stem.

Areas of Special Geotechnical Interest

Crystalline Rock

Weathered to crystalline rock should be expected within 6 feet of grade in the following Station
intervals:

MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION Fax: 919-260-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MAIL SERVICE CENTER www.nedot.gov/doh/preconstruct/highway/geotech 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC 27610

3{246

-L- Stations: 257+00 — 258400
277430 — 281425
289+00 — 295+00
310+00 - 312+00
314400 — 314+50
330+00 — 331+00
335+00 — 338+00
339+50 — 345+00
353+50 — 356+50
364+00 — 375+00
376+00 — 379+00
385+25 —410+50
412450 — 434+00
443400 — 445+00
458+00 — 459+00

-Y8- Stations: 15400 — 15+50
-Y9- Stations; 10+50 — 16+00

-Y11- Station: 15450

Soil and Rock Properties

Soils encountered in the borings on this project are predominantly residual saprolitic silts and
sands with varying amounts of mica and manganese oxide. These soils are derived from rock
units of the Ashe Metamorphic Suite and Tallulah Falls Formation identified as Muscovite-
Biotite Gneiss (Zatm) and Amphibolite (Zata) on the 1985 North Carolina Geologic Map. The
contact with the amphibolite unit is near the northern terminus of the project. Weathered and
crystalline rock may require blasting and is unlikely to produce durable stone for use on the
project. Thus, durable rock for use in embankments, etc. may have to be quarried.

Respectfully submitted,

John W. Mann, P.G.
Project Geological Engineer
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