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12+6L.00 to [4+IL7I
10+19.00 to [3+9.4]
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NOTE - THE IMFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. (. DEPARTMENT
QOF TRANSPORTATION AS BEING ACCURATE NOR IT 1S CONSIDERED TO BE PART OF THE FLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT,

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No. _34522.1.4 (R-3100B)
COUNTY _ CATAWBA

PROJECT DESCRIPTION NC 16 NORTH OF SR 1801 (CLAREMONT RD.)
AND NORTH OF SR 1814 (CALDWELL RD.)

INVENTORY

F.A. PROJ. STP-16(4)

STATE STATE PROJECT REPBRENCE NO. SHEST | TOTAL

N.C. R-3100B 1 28
STATE PROJL.NO. ?.A.PROJ.NO DRSCRIPTION
34522.1.4 STP-16(4] PE
MW & 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 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 M. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UMIT AT (919) 250-4088. 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 OESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETYEEN SAMPLED STRATA

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

THE OBSERVED WATER LEVELS OR SO MOISTURE CONDITIGNS 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 NOM-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT ODETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN OETALS ARE DIFFERENT. FOR BIDDING
AND COMSTRUCTION PURPQSES. REFER TQ THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION OM THIS PROJECT. THE DEPARTMENT DCES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINIGN OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BIDDER OR
CONTRACTQR 15 CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CL&IM FOR ADDITIONAL COMPENSATION CR FOR &N EXTENSION OF TIME FOR
ANY REASOR RESULTING FROM THE ACTUAL CONDITIONS EWCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

PERSONNEL
J.K. STICKNEY

C.L. SMITH

INVESTIGATED BY_J-E. BEVERLY
CHECKED BY C.B. LITTLE
susMiTTED BY__ C.B. LITTLE

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS
FOR INCREASED COMPENSATIOM QR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

DATE JANUARY 2014
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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.
34522.1.4 (R-3100B) 2

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIOERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YJELD LESS THAN

100 BLOWS PER FODT 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:

MELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TD CDARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwD DR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATEO BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NDN-COASTAL PLAIN MATERJAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 FODT PER 68 BLOWS,
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL ANO ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY OIVIOED AS FOLLOWS:

ALLUVIUM (ALLUV,) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION DR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TD ALL ROCKS OR SUBSTANCES COMPOSEO OF CLAY MINERALS,

OR HAVING A NOTABLE PROPDRTION DF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE,ETC.

DESCRIPTIONS MAY INCLUOE COLOR DR COLOR COMBINATIONS (TAN, RED, YELLOwW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO OESCRIBE APPEARANCE.

YANE SHEAR TEST

N

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

EXTREMELY JNOURATED

VERY STHF, GRAY.SITY CLAY, MOIST WITH WTERBEDDED FIVE SAWD LAVERS,HEMAY PLASTL, A7-6 SUBANGULAR, SUBROUNDED, OR RDUNDEO. WEATHERED ﬁ%\ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
ROCK (WR) BLOWS PER FODT IF TESTEO. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL._LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL_COMPOSITION pr———— S~ T INE T0 COATSE GRATN TGREOUS AND FET AVGTRTIC ook THAT AT WHICH IT IS ENCOLNTERED, BUT WHICH DDES NDT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS FOLR (R 152754 WOULD YIELD SPT REFUSAL IF TESTEO. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING 280} (> 38% PASSING 7209 WHENEVER THEY ARE CONSIOEREO OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREDUS (CALC.) - SDILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBDNATE.
FINE 10 COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
GROUP A-3 A-2 A4 | a5 [ a6 I:;_Z a-1,a-2 | A-4, 85 COMPRESSIBILITY Egg;(fmcs}{)ﬂl-l-m SEOIMENTARY ROCK THAT WOULD YEILO SPT REFUSAL IF TESTED. ROCK Type j.COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE DR AT BOTTOM
CLASS. a-2-4[a-2-5la-2-6la-2-7 ane| A3 |A6a7 SLIGHTLY COMPRESSIBLE LIDUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SN N MDDERATELY COMPRESSIBLE LIDUJO LIMIT EQUAL TO 31-50 COASTAL PLAIN I COASTAL PLAIN SEOIMENTS CEMENTED INTD ROCK, BUT MAY NOT YIELD e NGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY
SYMBOL AN HIGHLY COMPRESSIBLE LIOUIO LIMIT GREATER THAN 5@ SEDIMENTARY ROCK 1 { SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED 7E$ET:EEEVES;E RREUCN AN{'}DTE%PRIEES%D ADS AAPIIER';‘ENTzcE H ToTAL
7 PASSING PERCENTAGE _OF MATERIAL R oL sHeLL BeDS. ETC. '
. SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
1o CRANULAR| ¢ 5y | MUCK. ORGANIC_MATERIAL GRANULAR  SILT - CLAY THER A ROCKS OR CUTS MASSIVE ROCK.
" 4o S SoLS | gppg | PEAT . SOLLS SOILS OTHER MATERIAL FRESH ROCK FREGH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOM SLIGHT STAINING. ROCK RINGS UNDER
» 200 18 #x|35 1|35 1|35 Hxl3s malas k|3 mlas las o TRACE OF ORGANIC MATTER 2 - 3% 3. 5% TRACE P ROCK FREpH, (RYSTALS € . . ng;lénnf ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE 1S INCLINEO FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITILE 10 - 20% ' H NTAL.
LoD LIIT 40 rx|a1 mn [s8 mx[at in[ap mx |41 e oo mxamv] o s wiTH MODERATELY ORGANIC 5-107 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP DIRECTION (QIP AZIMUTH) - THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 11 Mx {18 M|y My |11 10 bx 1o MU MN JUMN] | rp e op HIGHLY ORGANIC 0% 5204 HIGHLY 35% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX J [J 8 4 mx |8 mx |12 mxj16 mx[no |  MOOERATE g;%zlﬁzc ROUND_WATER OF A CRYSTALLINE NATURE. FAULT - A FRACTURE DR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMDUNTS OF GROY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES|STOME FRAGS. SOILS SIOES RELATIVE TO DNE ANDTHER PARALLEL T0 THE FRACTURE.
FINE | SILTY OR CLAYEY sitty | cuaver ORGANIC v WATER LEVEL IN BORE HOLE IMMECIATELY AFTER ORILLING SL1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRAN)TOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR WVS%W SaND| GRAVEL AND SaND | solLs | SoiLs MATTER v STATIC WaTER LEVEL arien 24 Hous CRYSTALS ARE DULL AND DISCOLDRED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
R A WA LEVEL
MGEA;ER:;L"; v MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND OISLODGED FROM
y FAIR T0 PW PERCHEO WATER, SATURATED ZONE, OR WATER BEARING STRATA MO GRANITDIO ROCKS, MOST FELOSPARS ARE OULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT T0 G000 FAIR TO POOR POOR POOR | INSUITABLE ’ DULL SOUND UNOER HAMMER BLOWS AND SHOWS SIGNIFICANT LDSS OF STRENGTH AS COMPARED
WITH FRESH ROCK FLODQ PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEOIMENTS DEPOSITED BY
PI OF A-7-5 SUBGROUP 1S = LL - 30 ; PI OF a-7-6 SUBGROUP IS - 30 O- SPRING OR SEEP ' THE STREAM,
=L ; A UBCROUP 1S > LL MODERATELY ALL ROCK EXCEPT DUARTZ DISCOLDREO OR STAINEO. IN GRANITOIO ROCKS, ALL FELDSPARS OULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND OISCOLORED AND A MAJDRITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ - A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED e TEST BORING (MDD. SEV.)  AND CAN BE EXCAVATEOD WITH A GEOLOGISTS PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK. THE FIELO.
PRIMARY SOIL TYPE cnﬁsms c PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) S DPTDMT  TEST BORING N 1F_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED,
i - VALLE) TONS /P23 ¥ITH SOIL DESCRIPTION v v/ core ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIOENT BUT REDUCED
SEVERE .
- - W
GENERALLY VERY LODSE <4 SOIL SYMBOL P auser sorine O~ SPT NvaLE | seva IN STRENGTH TD STRONG SOIL. IN GRANITOIO ROCKS ALL FELDSPARS ARE KADLINIZED T0 SOME LEDGE - A SHELF-LIKE RIDGE O PROJECTION OF ROCK WHOSE THICKNESS IS SHALL COMPARED TO
GRANULAR LODSE 4 70 1@ EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, :
WATERTAL MEgéL:EEDENSE 12 70 30 N/A ARTIFICIAL FILL (AF) OTHER Q CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-CDHESIVE) VERY OENSE 39 12855 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Ut | MOTTLED MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
— ——  INFERREO SOIL BOUNDARY "™O  MONITORING WELL v SEV) THE MASS 15 EFFECTIVELY REOUCED T0 SOIL STATUS, WITH DNLY FRAGMENTS DF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 <0.25 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY MEE?FT - 2 Tg g 2.25 10 6.50 SR INFERRED ROCK LINE ,\  PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES <18 BFF INTERVENING IMPERVIOUS STRATUM.
S%TL';]LAM ST‘IJPF F . }0 M 25 10 1.8 INSTALLATION COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NDT DISCERNIBLE,OR DISCERNIBLE DNLY IN SMALL AND RESIDUAL RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING DF ROCK.
CorEsIve) VERY STIFF 15 To 38 PR TTvwe? ALLUVIAL SOIL BOUNDARY () SLOPE INOICATOR SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS OIKES DR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (RDDI - A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH DF
HARD >38 >4 25/025 OIP & OIP OIRECTION OF INSTALLATION ALSD AN EXAMPLE. ROCK SEGMENTS EOUAL TD DR GREATER THAN 4 INCHES OIVIDED BY THE TDTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNDT BE SCRATCHED BY KNIFE DR SHARP PICK., BREAKINO OF HAND SPECIMENS REDUIRES SAPROLITE (5AP.) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 e 208 278 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
[{ . 8 R B X 3 ~ AN IN Vi APPROXJMATELY UNIFORM T
i an i dn BRI aro o ot o s Pk T o o s e | S RSN S0 ;s o st o s o,
BOULDER COBBLE GRAVEL sgno ;:::«% SILT CLAY AR - AUGER REFUSAL MEO. - MEDIUM VST - VANE SHEAR TEST i TO THE BEDDING OR SCHISTOSITY OF THE INTRUOED ROCKS.
(BLOR.) (COB.) ©R) (CSE. S0u ® Sou (L L) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MOOERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO @.25 INCHES OEEP CAN BE SLICKENSIOE - POLISHED AND STRIATEO SURFACE THAT RESULTS FROM FRICTION ALDNG A FAULT OR
. SD. . oo MOD, - MODERATEL Y ¥ UNIT VEIGHT HARD EXCAVATED BY HARD BLDW OF A GEOLDGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SUIP PLANE
GRAIN MM 305 75 2.8 .25 .05 2.005 BY MODERATE BLOWS,
. CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT
STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT!- NUMBER OF BLOWS IN DR BPF)OF
SIZE N 12 3 CSE. ~ COARSE DRG. - DRGANIC MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. B PotomaT T O 1 T R L ITH
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARO BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EDUAL T0 OR LESS
. - _ POINT DF A GEDLOGIST'S PICK. -
SOIL MOISTURE BCALE FIELO MOISTURE OPT - DYNAMIC PENETRATION TEST ~ SaP.- SAPROLITIC S - BULK THAN @.1 FODT PER 6@ BLOWS.
ATTERBERG. LIMLTSY v SeRIPTION GUIOE FOR FIELO MDISTURE OESCRIPTION | e - VvDIO RATID S0. - SAND, SANDY $S - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN W{ JUJE@R-CE‘-:T’L%TE“ OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIOs VERY WET, USUALLY FDSS. - FOSSILIFEROUS SLI.- SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
sar FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - PECOMPACTED TRIAXIAL | yeRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH ?;?:I“nggﬂmog';gK”i?f::;}g"‘fﬁ?m’;\‘;T';i‘}sf“REE;’JN_RDTc; opeLITY DESCRIED - HE
LL LIOUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE, CAN BE SCRATCHED READILY BY Bt SR I S N 4 INCHES DIVIOED BY
PLASTIC SEMISOLIO; REDUIRES ORYING T0 Al - HsH Y v VERY RaTIO FINGERNAIL. . X
M LIO; 1¥) YIN { - Al .
Ranoe - WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING J0PSONL_(I5,) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER
PLASTIC LIMIT TERM THICKRESS
L ORILL UNITS: AOVANCING TODLS: HAMMER T YPE: TERM SPACING BENCH MARK:
g g VERY WIOE MORE THON 18 FEET VERY THICKLY BEDOEO > 4 FEET
oM_|_ OPTIMUM MDISTURE - MOIST - M) SOLIO: AT OR NEAR OPTIMUM MOISTURE [ cuar ems auToMATIC [ ] MANUAL WIOE 5 Te 16 FEET THICKLY BEDDEO 15 - 4 FEET
SL | SHRINKAGE LIMIT D MOBILE B- MOOERATELY CLOSE 170 3 FEET THINLY BEDOEOD g.l@g - ];516FEF?ET ELEVATION: FT.
. VERY THINLY BEODED 03 - 0.
REOUIRES ADOITIONAL WATER TO 6' CONTINUDUS FLIGHT AUGER CORE SIZE: CLOSE 8.6 TO 1 FEET THICKLY L emINATED 0008 - 0,03 FEET NOTES:
T ORY - @ ATTAIN OPTIMUM MOISTURE ] s VERY CLDSE LESS THAN @.16 FEET HICKLY L AN
8'HOLLOW AUGERS D-B THINLY LAMINATED < 0.008 FEET SOIL STRATIGRAPHY IS THROUGH THE BORINGS FOR PROFILES.
PLASTIETTY — INDURATION BORING ELEVATIONS SHOWN WERE OBTAINED FROM THE
[ ore-asc HARD FACED FINGER BITS E r3I00b_ps_tin_ll0930.tIn flle.
FOR SEOIMENTARY ROCKS, INDURATION IS THE HAROENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX P} ORY STRENGTH TUNG.-CARBIOE INSERTS
NONPLASTIC a-5 VERY LOW CME-658 I FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT (] casmo  [] wr novancer AN TGOS GENTLE BLDW BY HAMMER DISINTEGRATES SAMPLE.
ED. PLA - MEDIUM :
:lGH Py ASJTIICSJTTYY ‘2% 205R MORE IGH [] rortaBLE HoisT (1 Tricone *STEEL TEETH [] Post woLe oiceeR MODERATELY INOURATED GRAINS CAN 8E SEPARATEQ FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR 0] ricone ‘tucocams. | ] weno eusem
O INDURATED GRAINS ARE OIFFICULT TO SEPARATE WITH STEEL PROBE;
O SOUNDING ROD
CORE BIT QIFFICULT TO BREAK WITH HAMMER.

REVISED 03/23/09
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

February 5, 2014

STATE PROJECT: 34522.1.4 (R-3100B)
F.A. PROJECT: STP-16(4)

COUNTY: Catawba

DESCRIPTION: NC 16 from North of SR 1801 (Claremont Rd.) and North of SR 1814
(Caldwell Rd.)

SUBJECT: Geotechnical Report — Inventory

This report presents the findings for the proposed multi-lane widening of NC 16 in Catawba
County. Beginning and ending station limits for this section of the project are from -L- Sta.
15+35 to 198+28.48. The project begins very close to the intersection of NC 16 and Claremont
Rd. and trends southeasterly for 3.46 miles before ending north of Caldwell Rd.

The geotechnical field investigation was conducted in the months of July and October of 2013.
An ATV mounted CME 550X drill machine equipped with automatic drop hammer was utilized
to perform test boring along the proposed corridor. The following survey lines are addressed in
this report.

Line Station

-L-~ 15+35 - 198+28.48
-Y2- 12+00 — 14-+00
-Y3- 13+20 - 17+20.30
-Y4- 10+00 — 13+20
-Y5- 11+00 — 15-+00.91
-Y6- 10+00 — 13-+39.00
-Y7- 10+00 — 13-+00
-Y8- 10+00 — 13+84
-Y9- 12+61 —~ 14+11.71
-Y10- 10+19 — 13+19.41
-Y11- 10+00 — 14+63
-Y12- 10+06 — 18+56.24

MAILING ADDRESS:

NC DEPARTMENT OF TRANSPORTATION
DIRECTOR OF PRECONSTRUCTION
1538 MaIL SERVICE CENTER

RALEIGH NC 27699-1538

TELEPHONE: 919-707-2540
FAX: 919-715-5361

WEBSITE: WWW.NCDOT.GOV

LOCATION:
TRANSPORTATION BUILDING

1 SOUTH WILMINGTON STREET
RALEIGH NC
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Areas of Special Geotechnical Interest:

1. Groundwater:

Groundwater was only encountered in alluvial areas during the course of this investigation. The
following is a list of those locations:

-LL- Station / Offset Relationship of groundwater to proposed grade
29400, 94’ RT below grade
42496, 72’ RT below grade
193+10, 44° RT below grade

2. Crystalline Rock:

Rock was not encountered during the course of this investigation.

3. High PI Soils: (PI’s 28 and greater)

High PI clay soils occur sporadically along the project corridor. Borings in the following

locations encountered high PI clay soils that are shown to be, or likely to be, within 3 feet of
proposed grade.

Station / Offset AASHTO Soil Type PI Value
-L-26+60, 62° LT A-7-5 36
-L- 65+88,44° LT A-7-5 35
-L- 69+00, 53° LT A-7-5 29
-L-91+60, 50’ RT A-7-5 32
-L-129+80, 110’ LT A-7-5 47
-L- 132+10, 105° LT A-7-5 35
-L- 145+05, 33’ RT A-7-5 31
-L-148+18, 52’ RT A-7-5 49
-L-169+43,43’ LT A-7-5 42
-Y6- 11+69, 35’ LT A-7-5 31

4. Alluvial Soils:

Alluvial soils occur sporadically along the project corridor. They are the result of small creeks
and drainage features that are mostly of little concern. Known alluvial soils types are very soft to
soft clayey sandy silt (A-4, A-5), and very loose to loose silty sand (A-2-4). Measured
thicknesses ranged from 2’ to 9°.

Physiography / Geology:
The project area is in rural southeastern Catawba County between the cities of Newton and

Denver. Topography is flat to rolling and traverses along woods, open fields, and residential
structures.
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Geologically the site lies in the Inner Piedmont and Kings Mountain Belt with micaceous
residual soil types originating predominantly from mica schist (CZms) parent rock.

Soil Properties:
1. Residual Soils:

These soils are derived from in place weathering of parent materials. They occur in a variety of
consistencies, classifications, and stratigraphic sequences. Residual soils are further subdivided
into clays, silts, and sands. In most instances residual soils in this area are micaceous with mica
amounts ranging from trace to high.

Clays are a prominent soil type along the project corridor. They are found as surface soils and
subsoils. Typically they consist of medium stiff to very stiff sandy silty and/or silty sandy clay in
the AASHTO classifications of A-7-5, A-7-6, and A-6. Clay soils appear well drained with a
plasticity index ranging from 11 to 49. Corresponding liquid limit ranges are between 33 and 88.

Silts are also common and typically consist of medium stiff to very stiff clayey sandy silt.
AASHTO classifications are A-4, and A-5. Silts may occur at all depth ranges.

Sands also occur throughout the project corridor at varying depths in the stratigraphic sequence.
Sands are typically described as loose to very dense silty sand with AASHTO classifications of
A-2-4, A-2-5 and A-1-b.

2. Alluvial Soils:

Alluvial soils originate from water transportation and deposition in a floodplain environment.
Alluvial deposits along the project corridor are limited to creeks and drainage features. They are
typically shallow with known soil types of very soft clayey sandy silt (A-4), loose silty sand (A-
2-4), and soft sandy clayey silt (A-5).

3. Fill Soils:

Roadway embankment fill soils are present beneath existing NC 16 and its connectors. Roadway
fill soils are likely comprised of medium stiff silty sandy clay (A-7, A-6), and medium stiff
sandy silt (A-4).

Wells:

The vast majority of residential and business structures along the project corridor rely on well
water. There were a number of discovered wells which lie within construction limits, and others
in between construction and proposed right of way. In some instances construction limits and
right of way boundaries will result in the loss of the primary residence or business structure
leaving an abandoned well outside proposed DOT limits. The following list is of wells that are

Sheetr- 25
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known to exist in each of these instances. It is possible that there are additional wells that went
undetected during our investigation.

Well Station Location Notes (ie. within construction limits, etc.)

RT of 55+80 -L- House likely condemned, well outside R/W

RT of 66420 —L- Well within R/'W

RT of 73+00 —L- Well within R/'W

LT of 77420 —-L- Well within R/W

RT of 149+20 —L- Condemned/Abandoned Gas Station, well outside R/W
LT of 11+50 =Y11- Well within R/'W

LT of 163495 —L- Well within construction limits

RT of 181+45 —L- House likely condemned, well outside R/W

RT of 195+75 ~L- House likely condemned, well location unknown
RT of 196+90 —L- House likely condemned, well outside R/W
Culverts:

There are 2 proposed culvert extensions and 1 culvert relocation along this section of NC 16. A
single boring was performed on the outlet side of each culvert location. Vicinity soils in locations
#1 and #3 consisted of 2 — 7’ of alluvium in the form of very soft to soft clayey sandy silt (A-4,
A-5) overlying residual loose to medium dense silty fine to coarse sand (A-2-4, A-1-b) with
mica. In location #2 soils consist of 2’ of alluvial soft clayey sandy silt (A-5) overlying residual
soft to medium stiff clayey sandy silt (A-5) with mica. Culvert locations 1-3 are as follows:

1) -L-29+00
2) -L-43+60
3) -L- 193400

Respectfully Submitted,

-~ J. E. Beverly

Project Engineering Geologist
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SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % Line or
NO. OFFSET | STATION | INTERVAL | CLASS. | LL.| Pl |csanp.Fsanp sut | clay | 10 40 : 200 |moIsTURE| organic| Boring ID
S84 57 RT 195+80 4.4-54 A25(0) [ 41 [ NP| 400 | 379 140 ' 81 98 74 - 28 - - L
§§-2 57 RT 195+80 14.4-15.4 A24(0) | 39 | NP | 412 | 303 205 @ 81 94 M 32 L
SS-3 57 RT 195490 19.4-20.4 A1-b{0) | M | NP | 561 | 254 104 ;@ 81 79 45 17 L
§S-4 44 RT 193+10 4.5-5.5 A-5(0} 43 ¢ NP | 297 | 396 207 @ 104 96 80 39 L
§S-5 44 RT 193+10 9.5-10.5 A-2.400) | 36 ] NP | 480 | 327 112 | 84 91 63 23 L
SS-6 50 LT 189457 8.4-94 A-5(1) 431 9 375 0 26 27 | 182 | 88 63 40 L
8S-7 47 RT 186462 4.9-5.9 A-5(0) 45 | NP | 276 | 37.3 189 | 164 97 80 4 L
SS-8 45 RT 184408 4.5-5.5 A-6(1) 33| 14} 428 | 190 100 | 283 | &7 59 36 L
SS9 45 RT 184+08 9.510.5 A-4(0) 35 [ NP | 281 @ 408 194 12.4 96 83 37 L
$S-10 60 LT 179+50 4.2-5.2 A7-50) | 59 | 14| 276 ; 163 17.7 | 383 | 98 80 58 L
SS8-11 60 LT 179+50 9.2-10.2 A-4(0) 37| NP| 369 : 244 164 | 222 | 93 67 40 L
§S-12 55 LT 177+00 4.2-5.2 A-7-5(8) 56 | 22 [ 27.0 174 132 | 424 82 65 48 L
§$8-13 53 LT 173472 4.9-59 A7-5(6) | 50 | 14 | 28.7 ¢ 174 17.7 | 363 | 90 70 | 52 L
§S-14 53 LT 173472 9.9-10.9 A-5(0) 46 [ NP | 323 @ 359 197 | 121 94 5% L
§8-15 43 LT 169+43 4.1-51 A-7-5(32) | 87 | 42 | 188 | 85 8.2 64.6 | 93 79 . 69 L
$S-16 43 LT 169+43 9.4-10.1 A-5(0) 5 | NP | 37.7 | 252 148 | 222 | 90 66 & 39 L
§$8-17 30 LT 163+45 4.4-54 A-7-5(25) | 61 | 23 5.0 11.9 64 : 767 | 100 97 | 86 L
$5-18 10 RT 16+40 4.5-5.5 A-7-5(24) | 62 | 2 34 133 308 - 525 ] 100 98 88 Y12
§S-19 10 RT 16440 9.510.5 A-7-5(14) | 58 | 11 52 168 397 : 383 | 98 96 82 Y12
§8-20 63 LT 158+50 4.5-5.5 A-7-5(10) | 53 | 14 | 143 | 262 174 424 { 96 86 64 L
§8-21 63 LT 158+50 9.5-10.5 A-7-5(13) | 58 | 11 1.6 337 344} 303 | 100 99 78 L

$S-100 4LT 156+95 4.4-5.4 A7-58) | 49 {12 | 125 | 324 330 | 221 | 100 93 63 L

$8-101 40LT 156495 9.4-10.4 A-7-5(17) | 55 | 18 74 195 368 | 362 | 100 96 78 L

§S-102 52RT 148+18 4,2-5.2 A-7-5(57) | 85 | 49 14 5.0 27.2 | 664 | 100 99 95 L

$5-103 33RT 145+05 4.4-54 A-T-5(39) | 73 | 3 1.0 44 36.2 | 584 | 100 100 | 96 L

$S-104 40 LT 141425 4.6-5.6 AT-5(17) | 54 | 24 | 109 | 2.5 153 | 523 | 98 93 69 L

88-105 0LT 135433 4.8-5.8 A7-6(9) | 50 § 22 | 16.7 | 28.8 8.2 463 | 95 86 54 L

$5-106 105LT 132410 3.8-48 A-7-544) | 77} 35 1.0 4.8 378 | 56.3 | 100 99 96 L

§8-107 110LT 129480 4353 A-7-5(56) | 88 | 47 1.8 4.8 229 | 704 } 100 99 95 L

$S-108 52 RT 122440 4353 A-7-5(20) | 65 | 20 8.5 173 300 | 443 } 100 95 78 L

$S-109 52 RT 122440 9.3-10.3 A2:5(0) | 42 | NP | 21.7 ! 545 157 8.0 91 81 28 L

$S-111 52LT 120+25 4959 A-5(9) 504 4 06 | 199 493 | 30.2 | 100 100 | 89 L

§$S-112 52LT 120425 9.9-10.9 AT-5(11) | 61 [ 11 ] 105 | 284 440 | 201 | 100 93 70 L

88-113 47LT 117483 4.7-5.7 A-T-6(10) | 44 § 15 133 | 147 338 | 382 | 95 87 70 L

$S-114 3BLTY 114405 4,5-5.5 A-T-5(17) | 59 } 28 | 2041 163 133 | 503 | 97 84 64 L

§S-115 BLT 114405 9.5-10.5 A-T-5(32) | 77} 38 | 174 99 247 | 483 | 97 83 74 L

$8-116 63RT 409+08 4.1-5.1 A-2:4(0) | 26 § NP { 284 | 427 229 6.0 88 75 32 L

SS-117 63 RT 109+08 9.1-10.1 A-2.4(0) | 24 I NP | 443 | 360 137 6.0 100 75 25 L

§S-118 BLT 105455 4.6-5.6 A-T-6(12) | 511 31| 29.2 | 179 10.7 | 423 | 95 76 52 L

$8-119 BLT 105+55 9.6-10.6 A-7-5(10) | 49 1 16 | 195 ¢ 20.7 336 | 26.2 | 97 84 65 L

$S-120 52LT 102+00 4.3-5.3 A7-6(14) | 52 { 26 | 163 | 262 13.3 | 443 [ 100 90 60 L

§S121 52LT 102400 9.3-10.3 A-7-5(12) | 53 | 18 | 20.5 ' 189 304 | 30.2 | 100 &7 65 L

§8-122 52LT 98+96 4.5-5.5 A-T-5(12) | 58 | 21 | 278 | 154 249 | 322 | 99 77 60 L

§S-123 S50 RT 91460 4,3-5.3 AT5(24) | 72 ] 32| 231 ¢ 105 184 | 483 [ 100 83 69 L

§S-124 50 RT 91460 9.3-10.3 A7-5(11) | 54 | 16 | 203 | 17.9 316 | 302 | 99 85 66 L

§S-125 I5LT 11469 4.5-5.5 A-7-5(33) | 69§ 3 28 | 147 362 | 463 | 100 99 87 Y-6

§8-126 45RT 80+83 4.5-5.5 AT-59) | 50 | 17 | 269 ; 186 221 324 | 100 79 59 L

§S-127 45RT 80+83 9.5-10.5 A-4(1} B 6 338 ; 247 233 | 182 | 98 74 47 L

$S-128 60 LT 72+00 4.8-5.8 A-5(3} 41 8 180 | 362 296 | 16.2 | 100 90 53 L

§S-129 S3LT 69+00 4.7-5.7 A-7-5(24) | 69 | 20 | 142 | 180 19.2 | 486 | 100 91 72 L

$S-130 LT 65+88 4.6-5.6 AT-5(31) | 75| 35| 132 @ 132 231 506 | 100 92 7 L

§8-131 4LT 65+88 9.6-10.6 A7-5@) | 56 | 16 | 271 ; 184 261 ' 283 | 98 78 58 L

SS-131A 3BLT 58453 4.2-5.2 AT-6(13) | 49 | 27 | 27.7 1 176 121 425 { 100 82 57 L

$5-132 BLT 58+53 9.210.7 AT-5(13) | 58 | 22 | 23.7 | 184 154 | 425 | 100 85 62 L

§5-133 64 LT 55+30 4,5-5.5 A7-6(18) | 54 [ 25| 164 | 17.2 219 | 445 | 100 90 70 L

§8-134 64LT 55+30 9.5-10.5 A-4(2) 3810 [ 27.7 | 296 225 : 202 | 100 84 | 48 L

§S-135 64 LT 55+30 19.5-20.5 A-5(2) 46 | 2 146 | 36.0 312 | 182 | 100 93 | &7 L

SS-135A 70RT 46475 5.2-6.2 A1-b(0) | 39 | NP| 506 | 289 123 ;| 8.4 63 40 ! 15 L
$8-136 12RT 42496 4.9-59 A-24(0) | 25 [ NP | 553 | 28.3 83 | 84 90 56 17 L
§$8-137 72RT 42+96 9.9-10.9 A-2-4(0) | 36 | NP | 444 36.6 132 | 64 96 71 23 L
$S-138 72RT 42+96 14.9-15.9 A-2-400) | 34 | NP | 271 | 496 17.2 | 64 100 90 | ¥ L

$S-140 62LT 26450 4.7-5.7 A-7-5(38) | 79 | 36 38 | 162 275 | 525 | 100 98 85 L

SS-141 62LT 26+50 14.7-15.7 A-244(0) | 39 | NP | 430 | 317 19.2 6.1 100 70 kil L

§S-142 62LT 26+50 19.7-20.7 A-2-400) | 37| 2 347 | 384 208 | 6.1 94 7 kil L

§S-143 7LT 20+15 4.4-54 A7-58) | 58 | 23 | 291 + 246 79 | 384 | % % | 47 L

§S-144 77LT 20+15 9.4-10.4 A-2-4{0) | 39 | NP | 323 . 451 16.6 6.1 95 78 kil L

§S-145 94RT 29+00 4.8-5.8 A-4(0) 3|5 202 ; 392 244 - 162 | 96 85 46 L

§S-146 94 RT 29+00 9.8.10.8 A-24(0) | 29 | NP | 319 = 467 154 6.1 83 70, 23 L

SS-147 94RT 29+00 14.8-15.4 A-2-44(0) | 34 | NP | 329 & 434 156 8.1 100 81 29 L

SKHEET 28





