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$0Il. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5023B

SOIL. DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSICERED 70 BE THE URCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE FENETRATED VITH A CONTINGOUS FLIGHT POWER AUGER, A%D YIELD LESS THAN

122 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHIO T226, ASTH 0-i5B6L SDIL
CLASSIFICATION {S BASED ON THE GASHTO SYSTEM. BASIC CESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATICN, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMFOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

_NELL GRADED - INDICATES A GODD REPRESENTATION OF PARYICLE SIZES FROM FINE TO COARSE.
_UNIEDRY, - INDICATES YHAT SOIL PARTICLES ARE ALL APPROKXIMATELY THE SAME SIZE. LS9
POORLY GRADED)

GOP-GRADED - INDICATES A MIXTURE CF UNIFCRM PARTICLES OF TWO DR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRRINS 1S DESIGNATED BY THE TERMS: ANGULAR,

HARD ROCK IS NON-COASEAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE SNDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL wWOULD YIELD SPT REFUSAL,
SPY
IN NG

USAL 1S PENETRATION BY A SPLIT SPOCHN SAMPLER EQUAL TO OR LESS THAN Q1 FCOT PER £2 BLOWS,

DIVIGED AS FOLLOWS:

COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENYED BY A 20N
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

€

SOILS THAT HAVE BEEN TRANSPORTED 8Y WATER,

ASUIFER ~ a WATER BEARING FORMATION OR STRATA,

APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTANN SAND.
ILLACEDYS - APPLIED TO ALL ROCKS OR SURSTANCES COMPOSED OF (LAY MINERALS,

HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAYL
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED 1O DESCRIBE APPEARANCE.

3]

VANE SHEAR TEST

Ll
L]
L

SHARP HAMMER BLOWS REGUIRED TO 8REAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

¥ 0 7 SUBANGULAR, SUBROUNDED, OR ROUNED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SFT N VALUES ) 103
T STEFL SRR QLT YT MTLFRENGED TR SHO LRSI PUGE 78 e = ROCK (R 4 BLOWS PER FOOT fF TESTED. ARTEGIAN - GROUND VATER THAT 15 UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND_AASHTO CLASSIFICATION MINERALOGICAL _COMPOSITION p T C oA SRR TOETS ARG TR Y AR Bor TIAT AT WHICH 1T 1S ENCOUNITERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE WHE
GENERAL GRANULAR HATERIALS SILT-CLAY MATERIALS ! MIKERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS LRISTALLINE ] wouLD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES ORANITE, GROUND SURFACE.
ORGANIC MATERIALS : ; RGCK R "
CLASS. (% 357 PASSING *220) (> 357 PASSING *200) NIC M WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 7 | GNEISS, GABBRD, SCHIST, ETC, CALCAREOUS (CALCY - SOILS THAT CONTAIN APPRECIABLE AMOLNTS OF CALCIUM CARBUSATE.
FIN E GRAIN 14 D NON-COASTAL
GROUP A-3 A2 A4 1 A5 | A6 | A7 COMPRESSIBILITY e ?gé‘-dﬁi-mi S’mﬁ,,,}&%‘;’;"iﬁcﬁ“‘,‘“’j‘f E\‘.YD'XL‘%RP,?,CLD“\S%,"%"EF’:S& o ';%g]fgo_ ROCK Type | COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOWL DEPOSIED BY GRAVITY ON SLOPE CR AT BOTTON
CLASS. a-2-4|n-2-5]a-2-6la-2-7 o SLIGHTLY COMPRESSISLE LIGUID LE4IT LESS THAN 31 o INCLUDES PHYLLITE, SLATE, SANOSTONE, £1C. OF SLOPE,
. v N MOGERATELY COMPRESSIBLE LIGUID LitiT EOUAL 10 31-59 TOASTAL. PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD - REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED 1N THE CORC BAGEEL DIVIOED BY TOTAL
StHBoL Tty &\ HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDIRENTARY ROTK [ TN SPY REFUSAL, ROOK TIPE INCLUDES LINESTONE, SNDSTONE, CEHENTED L LR i il
; ot SHELL BEDS, ETC.
# PASSING SILY- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR DBODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTLRE CF ADJACENT
v e GRANULAR] () Ay HUcK, ) A GRANULAR  SILT - CLaY ) ROCKS OR CUTS MASSIVE ROCK.
= 42 51 SOILS PEAT QRGANIC MATERIAL SOILS SOILS OYBER MATERIA
» 200 18 kx[35 w35 mxl3s mxfss midae s l3e mndas radas dev SOILS TRACE OF CRGANIC MATIER PR 3.5y TRACE ' - 101 FRESH ROCK FRESH, CRYSYQLIS BRIGHY, FEW JOINTS tAY SHOW SUIGHT STAJNING. RGEK RINGS UNGER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FRGH THE
. e - - - HAMMER [F CRYSTALLIKE, .
: LITTLE ORGANIC MATTER 3 - 5% 5 - 1% LITILE 19 - 20% o ] ) HORIZONTAL
LD LIMT 48 106] 41 PR 140 b 4L MN L4 px 41 b KON gon 6 T FODERATELY DRGANIC 5~y 2 - 2on SOHE 26 - 357 VERY SLIGHT ROCK GENERALLY FRESM, JOINIS STAINED, SOME JOINTS MAY SHOW THIN CLAY LOATINGS iF OPEN, | pip pIRECTION (DIP AZIMUTHY- THE DIRECTION OR BEARING OF TnE HORIZONTAL TRACE OF
PLASIIC IEEX | 6 pX WP 119 bx 18 Mxjis e 1 MNCJi0 mx 12 i e [ el LITILE OR WiGHLy | MOHLY DRGANIC 0% ¥20% HIGHLY 157 AND ABOVE tv SLID c?vmgksgn al Sﬁm«f:« ::Ecmsu FACE SHINE BRIGHTLY. ROCK RINGS UNCER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
) OF A CAYSTALLINE KATURE.
GROLP ISBEX L @ 2 x| 8mx 1z x]i6 rxlso x| MODERATE ORGANIC GROUND WATER ' ' ’ FAULT - A FRACTURE OR FRACTURE ZONE ALDNG WHICH THERE HAS BEEN DISPLACEMERT OF THE
ANDUNTS OF | gons SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCCLORATION EXTENDS INFD ROCK LP 10 SICES RELATIVE 10 O ANOTHER PARALLEL 10 THE FRACTURE.
WSHAL TYPES|STONE FRAGS. | | o 1y o) cLAYEY SILTy | cLAvEY ORGANIC M. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH, OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR  [GRAVEL, O ' CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER B10WS. FISSILE - @ PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
SAND| GRAVEL AND SAND SOILS SOILS MATTER YSTALS AR 3 HISSILE
T & y_ STATIC waTER LEVEL AFTER 24 Hours ’ !
CERATIE g HODERATE Z;‘imyg‘gN;&?(i",?;‘?,”&f‘ §§§n§§°:ag°’§fft°§$'%?sé‘gfoggﬂﬁfé"?Hf)fi”,?,‘ ’:,)CK oS FLOAT - ROCK FRAGMENTS OR SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
e n FAIR 1O N PY PERCHED WATER, SATURATED 20NE, DR WATER BEARING STRATA 00 x , ASPAT X . SOME S LAY, PARENT MATERIAL.
5 A EXPELLENT TD GOOD FAIR 10 POOR PODR POOR | UNSUITABLE ERCHED ATED 2 TER BEAR OULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBSRADE oR SEEP NITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORGERING A STREAW, BUILT OF SEDWMENTS DEPOSITED BY
Onp- SPRING ' THE STREAM,
PIOF A-7-5 SUBGROUP 1S = L - 33 1 PIOF A-7-6 SUBGROUP IS > LL - 3¢ MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DIAL s )
CONSISTENCY OR DENSENESS MISCELLANEOQUS SYMBOLS SEVERE AND DISCOLDRED AND A MAJCRITY SHOW KAOLINIZATION., ROCK SHOWS SEVERE (0SS OF STRENGTH [ FOBMATION (FM)- A MAPPABLE GEOLOGIC UMIT YHAT CAN BE RECOGNIZED AND TRACED iN
PO, RANGE OF STANIARD RANGE OF UNCONFINED P 1E5T BORING MOD, SEV.E  AND CAN BE EXCAYATED WITH A GEOLDGIST'S PICK, ROCK GIVES 'CLUNK' SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | COMPACTNESS OR oo iaation RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) Gm oM TEST BORING I, JESTED: WOULD YIELD SPT REFUSAL JDINT ~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENY HAS OCCURRED,
CONSISTENCY YLD LA HITH SOIL OESCRIPTION w N/ coRE SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED, RUCK FABRIC CLEAR AND EVIOENT BUT REOUCED
" - - " iy
CENERALLY VERY LDOSE « SOIL SYMAOL P auser sorins CO— SPT R-VALLE | (sEv) IN STRENGTH 10 STRONG SOML. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME e S RIDE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL LOKPARED TO
GRANUL AR 1-DOSE 470 10 ] EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REHAIN, ! . _
NATERIAL MEDIUM BENSE 18 10 38 N/a ARTIFICIAL FILL $AF) OTHER Q CORE GORING GED— SPT REFUSAL IF_TESTED, YIELDS SPT N VALLES > 108 BPF LERS - A BOOY OF SOIL O ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS. o
(NOR-CORESIVE) DERSE 38 70 58 THAN ROADWAY ENMBANKMENT VERY SEVERE AL AOCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIGLE pur | YOTJLED (MO~ IRREGULARLY MARKED VITH SROYS OF DIFFERENT COLORS. MOTTLING IN
J il Y .| 3 [ it »
VERY DENSE 50 e ) HONITORING WELL v SEVS THE MASS 15 EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGHENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD ORAINAGE
VERY SOFT & @25 INFEFIRED SOIL BOUNDARY REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK NEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED VATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 .25 10 8.50 INFERRED ROCK LINE [\ PIEZ0METER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF. TESTED, YIELOS SPT N VALUES. <189 BPE INTERVENING IHPERVIOUS STRATUM.
s%?nﬁta? Mcglerj?r STF ; ;g ?5 85 10 1.8 ’ INSTALLATION COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
M < e ° ) N . .
(COHESIVE) VERT STIFF 15 10 38 L YYree® ALLUVIAL SOIL BOUNDARY O ::“?}SMUR SCATTERE( CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15 ROCK_QUALITY DESIGNATION (RDD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD »38 54 27025 DIP & DIP DIRECTION OF INSTALLATION ALSD AN EXAHPLE, ROCK SEGHENTS EQUAL 10 GR GREATER THAN 4 INCHES DIVIDEO BY THE TDTAL LENSTH OF CDRE RUN AND
TEXTORE O GRATN SI7E ROCK STRUCTURES (é\ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANKOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIAES SAPROLITE (SAP.|~ RESIOUAL SON. THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.5. STD, SIEVE S12€ 4 18 42 s 2@ 2 ®  SOUNDING ROD SEVERAL HARD BLDWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM} 476 228 @42 025 @075 @253 i SHL_ - AN INTRUSIVE BODY OF IGNECUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 53"0?§a§f«"31§362p25u53“ OR PICK DALY WITH DIFFICULTY. HARD HAMHER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 11S LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
CINE N ! -
BOULDER COBBLE GRAVEL ngzis ;}:::o SIY tLaY AR - AUGER REFUSAL. MED. - MEDIUM VST - VANE SHEAR TEST . ) . 7O THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
©LOR) 0B R g 15U L BT - GORING TERMINATED MIitA, - MICACEOUS WEA, - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES DR GROOVES TO 8,25 INCHES DEEP TAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
{C9E: S0 ¢ 50. L. - cLar NOD. - MODERATEL - UNIT NEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S PO
GRAIN MM 32 % g 2.25 8.05 8.025 T - CONE PEN . o - N} c . '. BY MDDERATE BLOWS, .
STZAEN . 15 3 29 CPT - CONE PENETRATION TEST NP NON PLASTIC Za7 DRY UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUSED 8,85 INCHES DEEP BY FINM PRESSURE OF KNIFE OR PICK POINT SI6N0ARD PENETRATION TEST (PENETAATION RESISIANCE)ISPT) - NUMBER OF BLOWS i OR BPF)CF
CSE. - COARSE ORG. - ORGANIC . HARD CAN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INGH MAXIMUM SIZE BY HARD BLOYS OF THE A 143 LB HAMMER FALLING 38 INCHES RECOUIRED 10 PRODUCE A PERETRATION OF 1F0DT INTO SOIL WITH
S0IL._MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST &gﬁm.gaﬁmm&as POINT OF A GEDLOGIST'S PICK i - A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPY REFUSAL IS PENETRATIGN EOUAL TD OR LESS
OPT - DYNAMIC PENETRATION 13T  SAP.- SAPROLITIC S - BRK . THAN @ FOOT PER 62 BLOWS
SOIL MOISTURE SCALE FIELD HOISTURE . . N ' -
: ; - . - ! « SPLIT SPOON CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS! DESCRIPTION | GUIDE FOR FIELD HOISTURE DESCRIPTION M F"]?‘,'L.D RaTI0 gf ) :ﬁj‘f 3’1’;&' ff ) ::‘Elwv ot SOF1 FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE PECOVERY ISRECJ- TOTAL LENGTH DF STRATA MATERIAL RECOVEFED DIVIDED BY TOTAL LENGTH
SATURATED USURLLY LIOUID; ¥ERY WET, USUALLY FOSS, - FRSSILIFEROUS SUL. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. ’ OF STRATUM AND EXPRESSED A5 A FERCENTAGE.
. - > ¥ : - - ' - " . STRATA FOCK CUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBEO BY
5AT FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RI - RECOMPACTED TRIAXIAL | vgmy CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH TOTaL CEETiT 57 RO SELOERIS WIININ 7 STAATUM EOUAL 10 DR GREATER THAN 4 INCHES DIVIDED BY THE
LL LIDUIO LiMIT FRAGS, - FRAGMENTS # - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY . WA i !
iR i TOTAL LENGTH OF SIRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC Hl, ~ HIGHLY ¥V - VERY RATIO FINGERNAIL.
RANGE - VT - 0 i oo viorsrone . 1 EGUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (IS - SURFACE SDILS USUALLY CONTAINING ORGANIC RATTER.
ATTAIN OPTIMUM MOISTURE
i) C N
PL PLASTIC LiulT TERM SPACING TERM THICKNESS c MARK:
DRILL UNITS: ADVANCING TODLSt HAMMER TYPEY Ry WD VORE Terms 10 FEET VERY THICKLY BECDED S 4 FEET BENCH MARK:
oM_L OPTIMUM MOISTURE - MDIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE . automatic [ ] masunL ot 500 19 FEET THICKLY BEODED 15 - 4 FEET -
ot L SHAINKAGE LIMIT [ rosue s L] cearans MODERATELY CLOSE 110 3 FECT THINLY BEDDED 16 - 1.5 FEET ELEVATION FT.
T » - [ e conmmuous Fuienr auser £LoSE " baG 10 1 FEET VERY THINLY B6ODED 043 - 016 FERT
REQUIRES ADDITIONAL WATER 10 ' CORE S1z61 VERY CLOSE LSS THAN 016 FEET THICKLY LAMINATED 2.228 - 2.03 FEET NOTES:
- ORY - D ATTAIN DPTIMUM MOISTURE [ ses [ s roreov susers 8 i N e THINLY LAMINATED < 0.998 FEET
= INDURATION
PLASTICITY . HARD FACED FINGER BITS -~
y O cre-sse U Komnmen FOR SEDIMENTARY ROTKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, BEAT, PRESSURE, ETC.
PLASTICHTY INDEX (D ORY STRENGTH D TUNG-CARRIDE MSERTS |
KONPLASTIC 25 VERY LOW [X] cre-see i N L — FRIGBLE RUBBING VITH FINGER FREES NJMEROUS GRAINS
Low PLASTICITY 815 suewt [ [X] cosms [ v novescer R ' GENTLE BLOW BY MAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM ! s § ) ) . _ )
POR HOIST X} Tricone_2 *STEEL TEETH ; . BURATE GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH L TRBLE HOIS % Tricose 2 Ty tsteeL et {-{% POST HOLE DIGGER HOCERATELY INDURATED BREAKS EASILY WHEN KIT WiTH HAMMER.
---- TRICONE * TUNG.-CARS, X] HAND AYSER
COLOR N T SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH SIEEL PROBE:
CORE BIT SEARER DIFFICULT TO BREAK WiTH HAMMER.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY 1. TATA
GOVERNOR SECRETARY
July 21, 2014

STATE PROIECT: 41922.1.1 (R-50231)

I.A. PROJECT: STP-0053(8)

COUNTY: Onslow

DESCRIPTION: NC 53 from 0.18 miles west of SR 1214 (Foy Lockamy Rd.)

to SR 1116 (Onslow Pines Rd.)

SUBIECT: Geotechnical Inventory Report

Project Description

This project begins just west of the existing NC 53/ SR 1214 intersection in Onslow County,
and extends eastward approximately 1.9 miles. This geotechnical investigation was confined to
the areas of proposed construction.

Fieldwork was conducted in February 2014, SPT and hand auger borings were completed at
various offscts along the project corridor. Representative soil samples werte collected for visual
classification in the field and for laboratory analysis by the Materials and Tests Unit.

The following alignments were investigated. Subsurface profiles and selected cross sections
of these alignments are included in this report.

Line Station()
-L- 1000 to 103+87

Areas of Special Geotechnical Interest

1) The entire project was found to exhibit scasonal high ground water.

2) The following sections contain cohesive soils which have the potential to cause
embankment/subgrade and or slope stability problems during construction.

FAAILING ADDRESS: TELEPHORE: 919-707-6850 LOCATION:
KC DerarTMaNT OF TRANSPORYATION FAX: 819-250-4237 CENTURY Caniizr COMPLER
GEOTECHNICAL ENGINEERING Uit ENTRANCE 8-2
1689 Man. SERVICE CENTER WEBSITE: WAWW.DOH.DOT. STATE.NC. US 1020 BirCH Rib6Gt: DRivE

RaLEIGH NC 27699-1589 RaLzigH NC

Sheet 3

Line Station()
-L- 10+00 to 25+50
L 31400 1o 33+00
-1~ 39+00 to 44+50
-L- 49+50 to 50+50
I~ 53+50 to 58+50
L~ 59+50 to 65+00
L~ 76+00 to 78+00
-[.- - 8450 to 103+87

3) The following sections contain organic soils that have the potential to cause
embankment/subgrade and or slope stability problems during construction.

Line Station(t)

-L~ 54+50 to 56150

Phvysiogvaphy and Geology

This project corridor is located within the Coastal Plain Physiographic Province. Topography
along the project is nearly flat to gently sloping. Natural ground elevations ranged from 34 to
62+ feet above sea level.

Surficial soils in this area are classified as undivided coastal plain sediments.

Ground Water

Ground water data was collected from February 2014, during a time of normal precipitation.
Ground water elevations ranged from 374 to 59+ feet above sea level.

Soils encountered within this project area wave been divided 1 “egories, undivided
coastal plain soils and roadway embankment.

Soils identified as undivided coastal plain are composed of 3 to 11 feet of very loose to
medium dense sand (A-2-4), underlain by up to 264: feet of very solt to soft sandy, silty clay (A-
0, A-7-6) and sandy silt (A-4). Moisture samples taken within these cohesive units returned
natural moisture contents from 18% to 41% and vane shear test indicate shear strengths ranging
from 500 to 4000 psf. Soils with trace o little organic content were also identified. These soils
were typically 10+ to 12: feet thick and composed of very loose sand (A-2-4). Organic samples
taken within these soils returned organic percentages ranging from 2% to 3%.



Shect 3A

Roadway embankment soils were found along the existing NC 53 corridor. Where
encountered it was composed of 14: to 6+ feet of loose sand (A-2-4).

Undisturbed Samples

Undisturbed thin wall Shelby tube samples were collected at the following locations and

submitted for testing,

Sample No,
ST-1
ST-2
ST-3
ST-4
ST-5
ST-6

-L- 56+00, 24’ RT
-L.- 2400, 25 RT
-L-24+00, 25° RT

-L.- 87+54, 34 LT
-L- 87454, 34°1.T
-L- 87+54, 34’LT

Depth Test

4.0-5.6 Triaxial/Consolidation

4.,6-6.1 Triaxial/Consolidation
9.7-11.6 Triaxial/Consolidation
9.2-11.2 Triaxial/Consolidation
14.2-16.2 Triaxial/Consolidation
19.2-21.2 Triaxial/Consolidation

Culvert at -L~ Station 87438+

Natural ground elevations range from 344: feet in the bottom of the ditch to 42+ feet along the
existing NC 53 embankment. Borings completed in the vicinity indicate 2: feet of existing
roadway embankment composed of loose sand (A-2-4) underlain by 1+ to 2+ feet of loose
alluvial sand (A-2-4), and 21 or more feet of very soft to medium stiff sandy silt (A-4). At the
time of this investigation ground water was measured at an elevation of 38:: feet.

Respectfully Submitted,

o] A

I's)

Joseph L. Stone T 3.
Project Engineering Geologist
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Division or HIGHWAYS ROADWAY INVESTIGATION
Norrtii CAROLINA DEPARTMENT or TRANSPORTATION

PRODUCTIVITY REPORT
— GEOTECHNICAL ENGINEERING UNIT Revised: 01/09/12
TIP R-5023C Field Office Greenville FO
WBS Element 43463.1.1 Project Geologist JLSTONE
 MMSTaskNo. ~ |9ooo000 21601 Area Geologist Transmittal Date |
Network :
_ Fieldwork Activity Element )
Commute Expenses
GEU personnel stayed in hotel for Expenses (hotel, meals, phone)
most of field work? (Yes/No) yes for Project Geologist and crew £81.68

Non-Road Features
Length (feet) of Non-Road Features (culverts, pipes, walls, channel changes, etc.), that were
investigated AND included in the ROADWAY Inventory Report.

Miles

Borings (count)
"Line" Borings: borings located along roadway alignments, and/or on constant offset lines to
roadway alignments. Usually, these borings are shown in rdwy profiles.

"Offset" Borings: borings variably offset from a roadway alignment, typically to delineate rockor | 6
unsuitable materials. Usually, these borings are shown in rdwy cross sections.

Other Borings: boringé for non-road features (eg culverts, pipés, waIVIs, channel changes) that are
included in the ROADWAY Inventory Report.

Total Borings 6
Footage In-House Drillers Consultant Drillers Combined
Power Auger without tests
Power Adg_e_r_i';r_ifh_ tests (eg SPT) o | [ -
Rotary with tests (eg SPT) ' -
~ Core (Coastal Plain) .
Core (non-Coastal Plain) - | . -
Other (eg DCP, CPT, hand auger, bridgerods) | 360 | . 36.0
Total Footage 36.0 36.0

Samples (count)
Bulk Quality (S) 5
SPT Quality (SS)
California Bearing Ratio (CBR) |
Rézampacted Triaxial (RT)

_ Shelby Tube (ST, SST)
Rock (RS) R .
Other: org 4

Total Samples 9 Form GEU-018¢  Revised 1/9/2012
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CONTRACT

NOTE: SEE SHEET 24 FOR PLAN SHEET
LAYOUT AT TIME OF INVESTIGATION

CONTENTS

LINE STATION
~EL= 23406 TO 36+34
-YI- 13+92 TO 15+94

CROSS SECTIONS

LINE STATION
=EL= 23+00 TO 37+00

DRAWN BY: J.L. STONE

PLAN PROFILE

4 5
4 6
SHEET
7-14

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _43463.1.1 (R-5023C)

F.A. PROJ. STP-0053(8)

COUNTY __ONSLOW

PROJECT DESCRIPTION _NC 53 AT SR 1109 (HOLLY SHELTER ROAD)

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE MNOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - 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.

SHEET TAL

STATE STATE PROJECT REFERENCE NO. 5O, EETS
N.C. R-5023C 1 14
STATE_PROJ.NO. F.A.PROL.IO. DESCRIPTION
P.E.

RW & UTIL.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH |7 IS BASED WERE MADE
FOR THE PURPDSE OF STUDY. PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SORL TEST DATA AVAILABLE MAY EE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C.DEPARTMENT OF TRANSFORTATION,
GEOTECHNICAL ENGNEERING UNIT AT (319) TOT-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 &ND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA &ND MAY NOT NECESSERILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

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

THE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INGICATED 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 TQ CLIMATK CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

BRE PRELIMINARY ONLY AND I MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTKON 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 OPINGN OF THE
CEPARTMENT AS TO THE TYPE OF MATERIALS ANO CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEFENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADCITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J.D. GEMPERLINE

R.E,. SMITH

INVESTIGATED BY_J.L. STONE

CHECkeD BY D.N. ARGENBRIGHT
SUBMITTED By D-N. ARGENBRIGHT
DATE AUGUST 2014

‘“\“ Illl']'"'
S\R.SLko
%..l"\\(,E N Sio s




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-5023C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TD BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, DR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

122 BLOWS PER FOOT ACCORDING 1O STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586), SOIL
CLASSIFICATION 1S BASED DN 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:

- INDICATES A GODO REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE,
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNDNESS OF SOIL GRAINS 15 DESIGNATED 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 NON-COASTAL PLAIN MATERJAL WOULD YIELD SPT REFUSAL.

SPT

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

REFUSAL 15 PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @.1 FOOT PER 63 BLOWS,

OF WEATHERED ROCK.

ROCK

MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AOUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
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.

DESCRIPTIONS MAY INCLUDE COLDR OR COLOR COMBINATIONS (TAN, RED. YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE,

VANE SHEAR TEST

1
L
|

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

EXTREMELY INDURATED

SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WODULD YIELD SPT N VALUES > 1@
VERY STAF, GRASUTY €L, WOST WITH WTERBEDDED FAE SMD LAERSHEWLY PLASTE A-T-6 SUBANGUL AR, SUBROUNDED, Dt TOLE. 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 R ETALIE FINE 70 COARSE GRAIN 15WEGUS AND METAFORPAIC ROCK THAT AT WHICH 1T 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I A MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELO SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES ORANITE, GROUND SURFACE.
CLASS. (< 35% PASSING 200 1> 35% PASSING *222) I HETER] AL WHENEVER THEY ARE CONSIDERED OF SIGNIFCANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 | A3 A-2 a4 [a-6[Aa6 AT ar a2 | A4 A5 COMPRESSIBILITY gggkﬂ(‘;égf‘-m CEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. RoCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. A-2-4a-2-5a-2-6/a-2-7 Z;a A3 | A-B AT SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 s év;tL;nes PHYLLITE, SLATE, SANDSTONE, ETC. - OF SLOPE.
T T = MODERATELY COMPRESSIBLE LIOUID LIMIT EGUAL TO 31-50 ASTAL PLAIN ASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD J
SYMBOL \\ SR HIGHLY COMPRESSIBLE LIOU)D LIMIT CREATER THAN 5@ (scEgiMENTARY ROCK [T sPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CENENTED R LAoeastt A A PERCENTAGE. AECONESED. TN CTHE D0 DhER VRO BTN,
|| sHELL BEDS, ETC. 5
% PASSING SiLT- e . PERCENTAGE OF MATERIAL WEATHERING DIKE - 4 TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
. ’ RANULAR ~TLAY
= ?B 523’;‘1-';““ CLAY g ORGANIC MATERIAL oty S'LTSD]LEL OTHER MATERIA ROCKS OR CUTS MASSIVE ROCK.
. S5 sl swmalsasiinl s int s v s o e SOILS T S ST e B cues e FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOM SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
; . HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3- 5% 5 - 12% LITTLE 18 - 20%
LIGuID LIMIT 48 Mxl41 o [4e mxlan mn 4 mx 4n v oo x| 4 SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 351 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX w2 |1 mx (1w pae (11 et 10 pox 12 mefen |nmn | ClToE oR ey | HiOALY oRGANIC 6% Y20 TACHL Rt AovE v SL1) 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.
MODERATE FAULT - A "
SROUP[IES 2 i 4 ABx |8 HK 12 WPE MR KX HOLNTS OF gg;;f;uc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO Eites RELA:T::_.: TTLSED:: ::;TCJ:: EPAZRUANLELE‘:': 01'%3 1H'gc;'R;E'TES§ET'AS BEEH DISPLACEHENT. OF THE
USUAL TYPEG|STOME FRAGS. ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL a0 |FINE [ SILTY OR CLAYEY | SILTY | CLAYEY CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES
WATERILS | sa0  [SPNO| ORAVEL AND SAND | SOILS | SOILS RIS ¥ . STATIC WATER LEVEL AFTER _24  HOURS o i ; e -
TG MODERATE ~ SIGNIFICANT PORTIDS;S OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGiNAL POSITION AND DISLODGED FROM
. FAIR TO rw P WATER, SAT OR WATER BEARING STRATA 0D GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
& A EXCELLENT TO GOOD FAIR 70 POOR il PODR | URSUITABLE EREHED LRATED Z0hE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBSRADE OW' - WITH FREBH ROCK. ?QEDETSE::‘ (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUP 1S = LL - 3@ ; Pl OF A-7-6 SUBGROUP IS >LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL :
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOMWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED s TEoT BORNG | #0D-SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
pRIMARY soIL Type | COMPACINESS OR | pereTRATION RESISTENCE COMPRESSIVE_ STRENGTH S?TRSV:D\‘ILEFS!;‘&';T;TTP‘L N(RE' O oot TEST BORING $— e IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.
(N-VALLE) TONS/F )
SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REOUCED ¥ 5
R VERY LDOSE <4 S Sy P ausen sorine (D~ SPT N-VALLE | (sEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LARUE 0L SMLENL IKE B O PODIECTRALDN FORK SR THERIESS. & el neeled TR
ChAnLE LODSE 470 18 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
S MEDIUM DENSE 19 10 38 NeA ARTIFICIAL FILL (AF) OTHER _Q_ CORE BORING @D— SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SODIL DR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) Egﬁ"gg - 38 10 58 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT w‘—‘ IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
v N 50 Wl i oy ™) HONITORING VELL o SEV.) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERT SOFT ] oo INFERRED SOIL BOUNDARY REMAINING. SAPROLITE IS 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 .25 0 8.50 =777=777= INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, Y PT_N VAl < PE INTERVENING IMPERVIOUS STRATUM.
S,LT.:I._M nangLlJ:F STIFF ; }g ?5 @5 10 1.0 = INSTALLATION COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL “
il g VERL e 2100 é {g i *Twyr? ALLUVIAL SOIL BOUNDARY O mgﬁ_::ﬂgﬁmg scggrgzsgxﬁr&nmmlms. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS "RDCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 30 >4 25025 DIP & DIP DIRECTION OF iz z ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @) conE PENETROMETER TEST ROCK HARDNESS
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REPUIRES §2E£1"a mu:ap. - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 I sa 200 270 @  SDUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. :
OPENING (MM) 476 280 @42 @25 0075 0.853 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKKESS AND
ABBREVIATIONS HARD ';g"ugﬁgmmﬁg‘zgpgg!:g;“ ORt PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Eg';:gg S SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST n 3 T0 THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCKS,
(BLOR) (coB. ©R) {658, 5o & cni (SL.) [ BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVE TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
= - - = . e e Gl CLAT MO0, = MODERATELY % UNIT WEIGHT HARD g:c:;;;l;;r;gﬁc; BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED STTF FLANE
CRAIN MM 2.8 g . A CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT . .
czE N 12 3 i Ml e (! — CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRH PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) GPT)- NUMBER OF BLOWS (N OR BPF)OF
’ y HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 142 LB, HAMMER FALLING 32 INCHES REQUIRED TO PRIOLCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DHT CIEATNETER. TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS e e S e A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
oI FOTSTRE Siie IELD HOTSTURE DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK N . Tl B ChOT PER S0 BLDWS:
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VvOID RATID SD. - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION o EiNE Heesilasniis e o7 - SHELBY TUBE FROM CHIFS T SEVERAL INCKES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN g;kg}gﬂ%mncnﬁcgﬁ%\;;gggt:s-JDPTE:EELETNBETEH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS. - FPSSILIFEROUS SLL.- SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. UM NTAGE.
) LOW TH WaTER TaBLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATEQ READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK QUALITY DESIGHATION ISRO0M- A NERSURE OF ROCK DUALLTY CESERIBED BY
(SAT. FROM BELOW THE GROUND TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
LL_ | LIOUID LIMIT FRAGS. - FRAGMENTS @ - MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENCTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC HIL - HIGHLY v - VERY RATIO FINGERNAIL. .
SEMISOLID; REQUIRES DRYING 10 TOPSOIL (TS,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RAPNGE - WET - a0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING .
PD =
el L pLasTic LT TERM SPACING TERM BENCH MARK:
DRILL UNITS: ADVANCING TOOLS: HAREER TIPES VERY WIDE VORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE [] automaric [[] wanuac THICKLY BEDDED 15 - 4 FEET
om_| OPTIMUM MOISTURE [] cuarems VIDE 310 1@ FEET
O ILE B THINLY BEODED .16 - 1.5 FEET ELEVATION: FT.
SL_|. SHRINKAGE LIMIT MOBIL e MODERATELY CLOSE 1 TD 3 FEET
[ & contnuous FucHT auser CLOSE 0.6 T0 1FEET VERY THINLY BEDDED 3= 0ile: EEET
- DRY - @ REQUIRE S ADOLTIONA  WATER 10 CORE S1264 VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
if ATTAIN OPTIMUM MOISTURE D BK-51 D 8'HOLLOW AUGERS D'B ) THINLY LAMINATED < .ees FEET ,
INDURATION
PLASTICITY . HARD FACED FINGER BITS N
TS T — O cre-sec % 0 FOR SEDIMENTARY ROCKS, JNDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. v
TUNG.-CARBIOE INSERTS
NONPLASTIC 25 VERY LOW [ cre-sse i [ gt RUBBING WITH FINGER FREES NUMERDUS GRAINS f APPROXIMATE LOCATION OF ORGANIC SOILS
Low PLASTICITY 515 SLIGHT [ casie [ w aovencer o= GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
il 2 MEDIUM
:IEGDHP;LTS‘FTI:ICI;I'TYY 12% zgﬂ Reo i [] rortasLe HoisT [] vricone *STEEL TEETH [] rost HoLe oicoer MODERATELY INDURATED gﬁgmﬁs %%155 :}E«::R:ﬁnwf?r?”ﬂ ﬁm«gp;a WITH STEEL PROBE:
TRICORE * TUNG.-CARB. HAND AUGER '
COLOR D D EScHibiie e INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[J core err DIFFICULT TO BREAK WITH HAMMER,
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA.
GOVERNOR SECRETARY
August 6, 2014
STATE PROJECT: 43463.1.1 (R-5023C)
F.A. PROJECT: STP-0053(8)
COUNTY: Onslow
DESCRIPTION: NC 53 at SR 1109 (Holly Shelter Rd.)
SUBJECT: Geotechnical Inventory Report

Project Description

This project begins on NC 53, approximately 400 feet west of the existing NC 53 / SR 1109 intersection
and extends 1,300+ feet east along NC 53. This geotechnical investigation was confined to the areas of
proposed construction.

Fieldwork was conducted in April 2014. Hand auger borings were completed at various offsets along the
project corridor. Representative soil samples were collected for visual classification in the field and for
laboratory analysis by the Materials and Tests Unit.

The following alignments were investigated. Subsurface profiles and selected cross sections of these
alignments are included in this report.

Line Station()
-EL- 23406 to 36+34
-Y1- 13+92 to 15+94

Areas of Special Geotechnical Interest

1) The entire project was found to exhibit seasonal high ground water.

2) The following sections contain cohesive soils which have the potential to cause embankment/subgrade
and or slope stability problems during construction.

Line Station(+)
-EL- 23406 to 29+92
-Y1- 13492 to 15+94
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: WWW.DOH.DOT.STATE.NC.US 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

SHEET 3

3) The following sections contain organic soils that have the potential to cause embankment/subgrade and
or slope stability problems during construction.

Line Station(%)

-EL- 23406 to 27+40
-EL- 28+83 to 36+34
-Y1- 13+92 to 15+94

Physiography and Geology

This project corridor is located within the Coastal Plain Physiographic Province. Topography along the
project is nearly flat to gently sloping. Ground elevations ranged from 18+ to 43+ feet above sea level.

Surficial soils in this area are generally classified as undivided coastal plain sediments.

Ground Water

Ground water data was collected in April 2014, during a time of normal precipitation. Ground water
elevations ranged from 26+ to 38 = feet above sea level.

Soils

Soils encountered within this project area have been divided into two categories, undivided coastal
plain soils and roadway embankment.

Soils identified as undivided coastal plain are composed of 1+ to 3+ feet of medium stiff sandy silt (A-4),
1+ to 2+ feet of very soft muck, 6 or more feet of loose sand (A-2-4, A-3) and 1+ to 3+ feet of loose sand
(A-2-4) with trace to moderate organics. Organic samples taken within these soils returned organic

percentages ranging from 2% to 6%.

Roadway embankment soils were found within the existing NC 53 and SR 1109 embankment. Where
encountered it is composed of 1+ to 3+ feet of loose sand (A-2-4, A-3).
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