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ETNE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT JS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.

THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECYED IN RALEIGH BY CONTACTING THE N. C.DEPARTMENT OF TRANSPORTATION,

GEOTECHNICAL UNIT @ (9131 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
- BORING LOGS, ROCK CORES, OR SO TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA OQESCRIPTIONS AND INDICATED BOUNDARES ARE BASED ON A
B ' ;A ! i lN T T 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 SITL (N-PLACE) TEST DATA CAN BE
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C O U N T Y CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS

RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT N THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SO MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SO
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WiTH TIME ACCORDING TO CLIMATIC CONDITIONS
R 2 8 I 4 A 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 DETALS ARE DIFFERENT. FOR BIDDING
A P R O \J E C T STP—401(4) AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
a 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
WA-KE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR

NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE

PROJECT DESCRIPTION US 401 FROM SR 2044 (LIGON MILL RD.) COTHCIo, L LD, T CHT, cemilon 5 i 1 B o 1t e

THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT -

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ID STATE PROJECT NO.[SHEET NO. [TOTAL SHEETS

U-2814A 34506.L1 2 50

SOIL _DESCRIPTION

GRADATION

ROCK_DESCRIPTION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS WHICH
CAN BE PENETRATED WITH A CONTINUOUS FLIBHT POWER AUGER, AND WHICH YIELDS LESS THAN 108 BLOWS PER
30 em ACCORDING TO STANDARD PENETRATION TEST {AASHTO T206, ASTM D-1586), SOIL CLASSIFICATION IS

MWELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE (ALSO POORLY GRADED).
GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

TERMS AND DEFINITIONS

BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: CONSISTENCY, COLOR,

TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH AS MINERALDGICAL
COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 2.5 om PER 50 BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA,
ARENACEOUS - 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.

ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT WHICH IS
ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND SURFACE.

CALCAREQUS (CALC) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM OF SLOPE.

CORE_RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

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

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

DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE LINE OF DIP,
MEASURED CLOCKWISE FROM

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

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM PARENT MATERIAL
FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FMJ) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE FIELD.
JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHDSE THICKNESS IS SMALL COMPARED TO TS
LATERAL EXTENT.

LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED MOT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN SOILS USUALLY
INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABDVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM.

RESIDUAL SOJL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK QUALITY DESIGNATION (R.Q.D.}- 4 MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF

ROCK SEGMENTS EQUAL TO OR GREATER THAN 10 CENTIMETERS DIVIDED BY THE TOTAL LENGTH OF CORE RUN
AND EXPRESSED AS A PERCENTAGE.

SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT ROCK.

SILL ~ AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND RELATIVELY THIN
COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL TO THE BEDDING OR SCHISTOSITY
OF THE INTRUDED ROCKS.

SLICKENSIDE ~ POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR

SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N)OF A 63.5 kg HAMMER
FALLING 0.76 METERS REQUIRED TO PRODUCE A PENETRATION OF 36 om INTO SOIL WITH

A 5 om OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 2.5 cm PENETRATION

WITH 5@ BLOWS.

STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SR.O.D)- A MEASURE OF ROCK OUALITY DESCRIBED BY:

TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EGUAL TO OR GREATER THAN 18 CENTIMETERS DIVIDED
BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

TOPSOIL (1.5,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

BENCH MARK:

ELEVATION:

VERY STIF,6RR" SLTY CLAY. MOKT WTH WTERBEDDED FAE. SAKD LATERSHEWLY PLASTE, A7-6 SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS
e —_— ~ PER 30 cm.
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE 10 COARGE GRAIN IGNEOUS AND METAMORPHIC FOCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WHENEVER FOCK. (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
CLASS. (357 PASSING *200) (385% PASSING *200) THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC.
- FINE 10 COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
GROUP ot Ja3] a2 e laslas]arlaraz foaas COMPRESSIBILITY O R S LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
cLass. fa-g-alatb 7 el A3 |a6a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 38 — INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
oo B38% B SN MODERATELY COMPRESSIBLE LIOUID LIMIT 31-58 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SYMBOL  Bgo0 ;t:‘&%,’ : NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 5@ %EE(M%;)ARY i ; I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
" PASSING SiLT- PERCENTAGE OF MATERIAL e e TERING
* 10 58 Mxl GRANULAR| ¢ o0 MUCK, ORGANIC MATERIAL CGRANULAR  SILT~ CLAY OTHER MATERIAL
« 40 [30 MXBO MX SOILS PEAT oAl HMalERZAL SOILS SOILS OTHER MATERIAL
- 200 |15 mips 35 Mabs ka6 las s MBS SOILS TRACE OF ORGANIC MATTER 3 o % AN RacE 1 0% FRESH 323:{ ;nguégx?ztf&amwn.rzv JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITILE 19 - 20% }
LIOVID LIKIT MO MXi4l MN [40 MX41 MN 4G MXI41 MN 148 M4l MN SOILS WITH MODERATELY ORGANIC 5 -10% 12 - 20% SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX | 6 MX | N.P g Mxfie Mx 1t MmN J1 MN 16 MX IO MX(11 MN ] MN LITTLE OR HigHLy | MIGHLY ORGANIC 310% >20% HIGHLY 35 AND ABOVE . SL1) g?mg;ss?u AIBSOKE]!! RSEPECMN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF
A CRYSTALLINE NATURE.
GROUP INDEX ° [ [] 4 Mx |8 Mx 12 Mx[i6 MxNo MX|  MODERATE ORGANIC
[ d AMOUNTS OF son.sI GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO
USUAL TYPESISTONE FRASS.|. o | o1 7v OR cLAYEY SILTY CLAYEY ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. ©L1) 2.5 om. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  GRAVEL AND |0 \n | GRAVEL AND SAND | SOILS | SolLs MATTER 4 STATIC WATER LEVEL AFTER. 24 HOURS. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
::m#m S48 —=— . MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
FaIR TO pu PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA MDD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
e EXCELLENT TO GOOD FAIR TO POOR POOR POOR | uNsuITABLE DULL SDUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OX - SPRING OR SEEPAGE WITH FRESH ROCK.
PLLOF A-7-8=<L.L.- 30 :PL.OF A-7-6>L.L.- 30 MODERATELY ~ ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
COMPACTIESS OF RANGE OF STANDARD RANGE OF UNCONFINED - (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK.
PRIMARY SOIL TYPE ggNSlgTEEMY PENETRATION RESISTENCE COMPRESSIVE BTRENGTH 5?_‘::“:&5“32’;’;?:%’{," Gm o TEST BORING SAMPLE IF_JESTED, WOULD YIELD SPT REFUSAL
VAR O/ DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
VERY LOOSE 2 EB AUGER BORING SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GENERALLY SOIL SYMBOL S- BULK SAMPLE .
LOOSE 4 70 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
GRANULAR
MATERIAL DI DENSE 16 10 30 Na ARTIFICIAL FILL OTHER THAN CORE. BORING SS- SPLIT SPOON F_TESTED, . T N VAl WS PER
(NON-COHESIVE) VERY DENSE 38 7g05'3 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT
> — —  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE V. SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS DF STRONG ROCK REMAINING
VERY SOFT 2 5 «*‘O MONITORING WELL SAMPLE SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR VESTIGES OF THE
gIEFTERCAL:: MEE?SA — 2 ;g g 25 70 5@ @/Z/7% INFERRED ROCK LINE PIEZOMETER RS- ROCK SAMPLE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 108 BLOWS PER 38 cm
-CL 4 58 10 108
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERMIBLE, OR DISCERNIBLE
MATERIAL STIFF 8 10 15 102 0 200 T epe  ALLUVIAL SOIL BOUNDARY A instaLLation RT- RECOMPACTED DISCERNIBLE. 0 ONLY IN SHALL D
VERY STIFF - SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) 15 70 38 200 0 408 ') SLOPE INDICATOR TRIAXIAL SAMPLE ALSO AN EXAMPLE.
HARD 30 408 250025 OIP/DIP DIRECTION OF INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS
TEXTURE OR GRAIN SIZE o -V,
SOUNDING ROD SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 @ 60 208 270 L @ED— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK.
OPENING 4 476 20 @42 025 0075 0053 ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED
BOULDER COBBLE GRAVEL COARSE FINE SILT CLAY TO DETACH HAND SPECIMEN.
BLDR) (OB ©RY o o SL) Lo AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY AN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 6 mm DEEP CAN BE
« SD. » SD. g: N gf:i"c TERMINATED 2'3-' :S;?:‘TD SS;:_Y‘*TUYY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED
GRAIN MM 305 75 2. 8.25 2.05 0.005 ol . . BY MODERATE BLOWS.
SIZE N 12 3 ggg‘: gg:ﬁsgmﬂm"m TEST §'5; . ﬁﬁg‘;‘,j&' REFUSAL MEDIUM CAN BE GRODVED OR GOUGED I mm DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.
SOl MOISTURE = CORRELATION OF TERMS g:g - g:: ‘XL?E‘EJE,?ETTS%ON et 5 -t e HARD gg}ugz;x:nggfga ngssngZL('cmPs T0 PIECES 25 mm MAXIMUM SIZE BY HARD BLOWS OF THE
O MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION o - VOID RATIO 74 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F.~ FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL CENTIMETERS IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
- SATURATED - USUALLY LIOUIDS VERY WET, USUALLY ggii.: igiﬂqblgggous V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE.
(SAT) FROM BELOW THE GROUND WATER TABLE FRAGS. - FRAGMENTS VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 25 mm
L LIQUID LIMIT - SOFT OR MDRE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC SEMISOLID: REQUIRES DRYING TO VED. - MEDL FINGERNAIL,
RS,';?E - WET - 00 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING
PLASTIC LIMIT TERM
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SEACING VERY THICKLY BEDDED >1
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE automatic [ ] MANvAL VERY WIDE YORE THAN 3 m "
oM_| OPTIMUM MOISTURE [ cav ers X VIDE 1703 m THICKLY BEDDED 85 -1m
SL| SHRINKAGE LIMIT O roee e = MODERATELY CLOSE 30 0 108 on 3?;';”1”‘555’5250&0 i
DRY - @) B 0L WATER TO 162 rmn CONTINUOUS FLIGHT AUSER | - CORE 1261 e s Sas o on THICKLY LAMINATED 25 - 10 nm
- - ATTAIN OPTIMUM MOISTURE BK-51 om
203 mm HOLLOW AUGERS e THINLY LAMINATED <25 am
PLASTICITY m CME-45 D HARD FACED FINGER BITS D_N INDURATION
PYve——— oRY STRENGTH D] tone-coneine msenrs FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC @5 VERY LOW [ cMe-sse e FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 616 SLIGHT [ cesme [ w aovancen D TOOE GENTLE BLOM BY HAMMER DISINTEGRATES SAMPLE.
. - MEDIUM :
P S RE IGH [ rorapie HotsT ] wicone om STEEL TEETH| [ | POST HOLE DIGGER HODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D l:] TRICONE m TUNG.-CARB, X’ HAND AUGER
OTHER 0 [] sounomc rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT ] vene svean Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER ]___I OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
] omer SAMPLE BREAKS ACROSS GRAINS.

NOTES:

REVISED ©89/15/00
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR : SECRETARY
July 6, 2004
STATE PROJECT: 34506.1.1 (R-2814A)
FEDERAL PROJECT: STP-401 (4)
COUNTY: Wake
DESCRIPTION: US 401 from SR 2044 (Ligon Mill Rd.) to south of SR 2226 (Jonesville Rd.)
SUBJECT: Geotechnical Report - Inventory

Project Description
This project consists of the widening of US 401 (-L-) from two to four lanes beginning at
SR 2044 (Ligon Mill Rd.) to south of SR 2226 (Jonesville Road).

A geotechnical investigation was conducted during April and May 2001. A BK-51 ATV-mounted drill
machine with automatic hammer was used during the investigation. Standard Penetration Tests were
performed at selected locations and additional borings were advanced using continuous flight augers.
Representative soil samples were collected for visual classification in the field and selected samples were
submitted for laboratory analysis by the Materials and Tests Unit.

Alignment -L- was investigated and selected subsurface soil cross sections are included in this report.

Areas of Special Geotechnical Interest

1) Highly Plastic Clays: Highly plastic clays were encountered on the project at the following intervals:

Line Stations
-L- 15+30 to 15+50
-L- 16+70 to 17+30
-L- 22+90 to 23+10
-L- 23+50 to 23+70
-L- 25+30 to 26+30
-L- 31+10 to 31+50
-L- 32+30 to 33+10
-L- 36+90 to 37+10
-L- 42+70 to 43+10

-L- 50+10 to 50+50
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2) Crystalline Rock: Crystalline rock was encountered at the following intervals:
Line Stations
-L- 20+80 to 23+80
-L- 24+40 to 24+80
-L- 26+20 to 26+60
-L- 29+40 to 30+20
-L- 41+60 to 41+80
-L- 48+00 to 51+20
3) Groundwater: The following areas exhibit a high water table, seasonal high groundwater or the

potential for groundwater related construction problems:

Line Stations
-L- 31+50 to 34+70
-L- 48+30 to 48+50
-L- 48+90 to 49+10
4) Water Wells: Water wells within or in close proximity to the right of way were noted at the
following locations:
Line Stations Offset
-L- 20+11 25m RT
-L- 45+32 11lm RT

Water levels in the wells could not be determined. Other wells may be present along the project that
went undetected.

Physiography and Geology
The project is located in the Piedmont Physiographic Province. Land use along the project corridor consists
of a combination of wooded land, homes and businesses. Geologically, the project is located within the
Rolesville Batholith. Soils are derived from the weathering of the underlying granitic rock.

Soil Properties
Soils encountered during this investigation are separated into two categories based on origin. They consist of
roadway embankment and residual soils.

Roadway Embankment soils were encountered primarily beneath the existing two-lane roadway. These soils
are similar to and derived from the residual soils encountered elsewhere on the project.

Residual soils are derived from the in-place weathering of the underlying granite. They consist primarily of
tan-brown, medium stiff, dry to moist, sandy and silty clay (AASHTO classification of A-6, A-7), and tan to
brown, loose to medium dense, dry to moist, silty sand (A-2-4). Residual soils grade into weathered rock.
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Rock Properties
Weathered rock is derived from the underlying granite and was encountered in most borings.

Crystalline rock of the Rolesville Batholith granite underlies the project area. Areas of crystalline rock
yielding either SPT or auger refusal are outlined in “Areas of Special Geotechnical Interest.”

Culvert at -L- Sta. 18+70
This culvert is to be extended to accommodate the two new lanes (see Plan Sheet No. 6). The Upstream
portion of the culvert will lie on alluvial, coarse sand (A-1-b); while the downstream end of the culvert will
lie on alluvial, clayey sand (A-2-6).

Respectfully submitted,

LD 7. (Gfeson

Neil T. Roberson
Project Geologist
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starion | stamion ||  Exoav: ooy, | ENDERCUT ) LASUIT: RARTH ToraL RocK EARTH % o ||BorRROW ng | paa s | pSUL | ToTAL
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-L- NBL
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Y10~
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W 8,712 ~ 0 0 a2 46,621 0 46,621 ssoa5 || 442 | o | 229 0 229
r s | | | - -1 11| |
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-DRI-
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¥4
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ALT? (ABC) ~L- PAVEMENT STRUCTURE VOLUME = 18,043cm
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e —— ——
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e ———— _ e ————— e e ——
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—_
D St e iNERLACE 0 0 0 0 0 0 0 0 0 2,060 0 0 0 0
— e . e e
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— — - ——
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EARTHWORK TOTALS FOR ALT. (B25.0C) PAVEMENT DESIGN

CEron oS 104,214 9,070 0 0 95,144 105,881 5,363 100,545 126,105 90,466 3,707 64,868 0 68,575
ADIUSTMENT R, 4,933 660 0 0 4,933 4,730 88 4,615 5,538 +4,597 748 -5,126 0 5,874
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PROJECT TOTAL: 97,281 8,410 0 0 88,211 122,084 8410 116,633 145411 48,130 0 0 0 0
R, B T a7
GRAND TOTAL: || 97,281 T ] | sos37 0
oo | 1 [ [ - ]
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13,109¢m
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE

INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
] R-2814A 2

SOIL. DESCRIPTION

GRADATION

ROCK_DESCRIPTJON

TERMS AND_DEFINITIONS

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

10¢ BLOWS PER 30 CM ACCORDING TO STANDARD PENETRATION TEST (RASHIO 1206, ASTM D-15861. SOIL
CLASSIFICATION [S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALGGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

MELL GRADED - INDICATES A GOOO REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - [NDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSQ
POORLY GRADED!

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTEQ, WOULD YIELO SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULO YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN 3 CM PER 63 BLOWS.

ANGULARITY OF GRAINS

IN NON

-COASTAL PLAIN MATER{AL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTEQD BY A ZONE

OF WEATHERED ROCK,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:
A

ALLUVIUM (ALLUV.Y - SOILS THAT HAVE BEEN TRANSPORTED 8Y WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA,

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SANG OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SAMPLE BREAKS ACROSS GRAINS.

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TEAMS: ANGULAR,
R OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RY STEF.CRA. . ST WK £ - SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
VERT STEF.ORALSUTY QU ST T MIERGEOCED FOE SMO LTERSHORY PUSTE. A7 e T T ROCK (WR) BLOWS PER 3¢ CM IF TESTED. ARIESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTQ CLASSIFICATION i MINERALOGICAL COMPOSITION e I 7O COARSE CRATN TCREOUS AND Ve TANGRFrIC ROk TraT AT WHICH {T (S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERT MINERAL NAMES SUCH AS OUARTZ, FELOSPAR, MICA, TALC, KAQOLIN, ETC. ARE USEG IN DESCRIPTIONS gozi {g‘,mf WOULD YIELO SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
cLass. (S 357 PASSING *2001 (> 35% PASSING *2001 aLs WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.I - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
" " W W " =] FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-3 a-2 a4 lasla6]a7]araz]adas COMPRESSIBILITY NON-CRYSTALLINE - SEOIMENTARY ROCK THAT WOLLD YEILD SPT REFUSAL IF TESTED. ROCK Tvee | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BATTOM
CLass. 4-2-4]a-2-5la-2-6]a-2-7 Trel A3 ja6a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 0CK NCR) " 1 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. 0F SLOPE.
AL MODERATELY COMPRESSIBLE LIGUIG LIMIT EQUAL TO 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTQ ROCK, BUT MAY NOT YIELD RECH - T ™ al RED IN T Tor
SvHBoL i NS HIGHLY COMPRESSIBLE L10UID UIMIT GREATER THAN 50 SEDIMENTARY ROCK I 1§ SeT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANOSTONE, CEMENTED CORE RECOUERY (RECJ - TOTAL LENGTH OF aLL WATERIAL RECOVERED IN THE CORE BARREL OIVIDED 8Y TOTAL
0y b T S erusaL & LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
[ PassinG siLT- PERCENTAGE OF MATERIAC — WEATHERING OIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
12 GRanuLARl oo MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
-4 Sl SOILS SoILs PEAT ORGANIC_MATERIAL SOILS SOILS QTHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER T WHIl STR Y PLANAR FEATH S INCLINEQ FROM THE
« 200 18 Mx135 #x|35 MK|35 wx]35 x| 36 rav |36 rev] 36 rev|36 ray TRACE OF ORGANIC MATTER 2 - 32 3- 5% TRACE t- 10z FRESH HAMMER IF CRYSTALLINE ) ’ %é&f{ui AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCL "
LITTLE ORGANIC MATTER 3-51 5 - 121 LITTeE 10 - 2% ’ .
Liouio Lt 40 wax) 4t 1o Ja sox o veifag eox far s fao mx| i | gop o i MODERATELY ORGANIC § .10z 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, 1P DIRECTION (OIP AZIMUTH) - THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
FLASTIC IOEX | 6 #ax NP1 toxjie mxfie il eed hig wx 10 Hxfin e fim | et T oo WiGHLy | MIGHLY ORGANIC . 107 201 HIGHLY 357 AND ABOVE St CRYSTALS ON & BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP. MEASURED CLOCKWISE FROM NORTH.
T, .
GROUP INOEX e ] ] 4 mx |8 M fi2 mxfis mxfno ux|  MODERATE ORGANIC GROUND WATER OF A CRYSTALLINE NaTURE FAULT - A FRACTURE OR FRACTURE Z0NE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS, AMOUNTS OF | 5oy s SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE 10 ONE ANOTHER PARALLEL 10 THE FRACTURE.
“leive | SILTY OR cLavey sitty | cravey ORGANIC v__ WATER LEVEL IN BORE HOLE IMMEGIATELY AFTER ORILLING (sLla 1 INCH. OPEN JOINTS MaY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
“,::fms mav;:)w SanD| GRAVEL aND SanD | SoiLs | soms MATTER v rar eveL 24 CRYSTALS ARE OULL AND OISCOLORED. CRYSTALLINE ROCKS RING UNOER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
NATERLAL STATIC WATER LEVEL AFTER HOURS
CCRATING € MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN GRANITO(D £LOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLOOGED FROM
a5 a EXCELLENT 10 GOOD fair 10 poor L PR TO L o | cneste Yew PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA ~M00.) ROCKS, MOST FELOSPARS ARE OULL AND GISCOLORED, SOME SHOW CLAY. ROCK HAS DULL SOUND PARENT MATER(AL.
SUBCRADE POOR UNDER HAMMER BLOVS AND SHOWS SIGNIFICANT LOSS OF STRENGTH @S COMPARED WITH FRESK ROCK. | (oo oot SUILY OF SEQIMENTS CEPOSLTED BY
P~ SPRING OR SEEP MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOIO ROCKS, ALL FELOSPARS QULL THE STREAM :
a-7- < - . -7- R
PIOF A-7-S SUBGROUP IS << LL - 30 ; Pl GF A-7-6 SUBGROUP IS > (L - 3@ SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS M00.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES “CLUNK® SOUND WHEN STRUCK. FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CaN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANGARD RANGE OF UNCONFINED 0 ser cer SaMPLE € _TESTED, WOULD Y| PT_REFUSAL THE FIELD.
PRIMARY T ADWAY EMBANKMENT (RE) .
iMaRY SOIL TYpe CONSISTENCy | PENETRATION RESISTENCE | COMPRESSIVE STRENGTH STh oL DESCAIPTION i o [EST BORING DESIGNATIONS sevene ALL ROCK EXCEPT OUARTZ OISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REOUCEQ |JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
VERY (QOSE S - BULK SAMPLE (SEV. IN STRENGTH TO STRONG SOIL. IN GRANITOIO ROCKS ALL FELOSPARS ARE KAGLINIZED TO SOME LEOGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY e & SOIL SYMBOL B euser sorine . EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 115 LATERAL EXTENT.
40 SS - SPLIT SPOON I£ 1 YIELDS SPT N _VALUES ) J08 BLOVS PER 38 CM
gi?::‘,’:f MEDIUM DENSE e 70 38 N/a ARTIFICIAL FILL (AF) OTHER SamMPLE ROCK £XCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE oyt | LENS @ BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
Al K EXi Al ). N
(NON-COHESIVE) DENSE 3 10 Se THAN ROADWAY EMBANKMENT CORE BORING VERY SEVERE s asS e EEEECTIVELY AEOUCED 10 SOIL. STATUS. WITH OMLY FHAGIENTS OF S1A0nG R MOTTLED (MOT.) - IRREGULARLY MARKEQ WITH SPOTS OF OIFFERENT COLORS. MOTTLING IN
VERY DENSE 350 ST - SHELBY TuBt (v Sev N SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOO DRAINAGE.
— FER SaMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR
VERY SOFT 3 o = INFERRED SOIL BOUNDARY “ ToR VESTIGES OF THE ORIGINAL ROCK FAGRIC REMAIN. PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOF T 27104 25 10 S0 INFERRED ROCK LINE O monrToRING wewL RS - ROCK SAMPLE IE_TESTED, YIELDS SPT N VALUES ¢ 100 B QWS PER 20 CH INTERVENING IMPERVIOUS STRATUM.
T-CLAY MEQIUM STIFF 4T08 PIEZOME TER
'S‘LL’E’“:L STIFF 8 1015 .:go ’?0'22 e - ZAN INSTALLATION RT - RECOMPACTED TRIAXIAL | COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT OISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL (RES.) SOIL - SO FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 10 30 200 10 <00 Sve? ALLUVIAL sOIL BOUNDARY SLOPE. INDICATOR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS OIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD! - A MEASURE OF ROCK QUALITY DESCRIBEQ 8 TOTAL LENGTH OF
Al AN EXAMPLE.
HARD >3e »400 25s025 OIP & OIP QIRECTION OF O eraciation CBR - CALIFORNIA BEARING LSO AN EXAMPLE . . :g:{zgg;ﬁ:;saegg;‘i;&gg GREATER THAN 10 CM DIVIDED 8Y THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR CRAIN SIZE ROCK STRUCTURES RATIO SAMPLE OCK _HARDNESS .
- sPT nvaue VERY HARD ~ CANNOT 8E SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SaP.) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
u.S. STO. SIEVE SIZE ‘ 10 @ 60 200 270 . SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PiCK. PomenT Rock. S ROCK OF APPROXIMATE IFORM THICKNESS AND
OPENING (M1 476 200 @42 ©.25 @.975 0.053 SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICK
- ABBREVIATIONS HARD Sg“ogiﬁiﬁﬁ:zggggpgé!:g“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH (TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgnAst)s ;L’fa ST cLay AR - AUGER REFUSAL HI. - HIGHLY w - MOISTURE CONTENT - T0 THE BECDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
@BLOA.Y («CO8.1 (GR.1 (CSE. S0 ® sou (SL.Y L 87 - BORING TERMINATED MEQ. - MEDIUM v - VERY MODERATELY (AN BE SCRATCHED BY KNIFE OR PICK. GOUGES R GROOVES T0 6 MM DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
PP — - - e py= — CL. - CLay MICA. - MICACEQUS VST - VANE SHEAR TEST HARD g:c:;g;izrzvetxg 8LOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE OETACHED T Fiae
sizE N 12 3 ’ ’ ’ : CPT - CONE PENETRATION TEST +00. - MODERATEL ¥ WEA. - WEATHERED 6€ GROOVED OR GO w1 DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (NI OF
oy e P i 7 in weret vl Cont 6F EXCAVATER 1N SstL CHIG 13 PEICES 25 et MAXIMUM SIZE 87 HARD BLOS OF THE A €35 KG HAMMER FALLING 8.76 M REOUIRED TO PRODUCE & PENETRATION OF 30 CM INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS OMT - OILATOMETER TEST ORG. - ORGANIC 7" ORY UNIT WEIGHT HARD b A S CM QUTSIDE OIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELO MOISTURE OPT - OYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK, THAN 3 CM PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - voIO RATIO SAP. - SAPROLITIC SOFT CaN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG M{TS) RIPT -
ERBERG LimiTs DESCRIPTION F - FINE SO. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN R e ML) AL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY L10UID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL. - SILT.SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. g
SAT. FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED, FRACTURES St - SLIGHTLY vERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATEQ READILY WITH POINT OF PICK. PIECES 25 MM Wm;i&ﬁfi“ o m“““mw:'gfﬁ:ze?:gﬂ OIVIED BY TrE
pLAS”l‘;L 1 uoule List } FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT FO:‘N;EO::M:.N THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEQ READILY BY T T O B0CK SECHENTS TN o ST PERCENOU“L' v
SEMISOLI0: REQUIRES ORYING T0 . IQPSOIL,_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Ao T WET - ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLASTIC LIMIT :
T ORILL UNITS: AOVANCING TOOLS: HAMMER TYPE: 16AM SPACING 1AM THICKNESS BENCH MARK: I: BL7-: -BL- Sta.13+68.727 CL, N: 237,643.018 E: 653,050.078
: : "
om | OPTIMUM MoISTURE - MOIST - o0 SOLIO: AT OR NEAR OPTIMUM MOISTURE atoraric [ manuaL VERY WIDE MORE THAN 3 M R e 2: -BL8-: -BL- St0.15+48.036 CL, N: 237,724.417 _E: 653,209.847
st sHRINKaGE LIMIT [J woene s O ctavars HODERATELY CLOSE 30 0 on ¢ THINLY BEDDED 0.05 - 0.5 M ELEVATION:1; 73.485m; 2: 83.659m
4 - X ATELY CL 38 TO ¥ M ) M
VERY THINLY SEOOED 10 - 50 MM
o8y - © REQUIRES ADDITIONAL WATER TO [ 52mm contimuous euict avsen | cone size: o o e e THICKLY LAMINATED 25 - 18 MM NOTES:
R . . ¥ HAN
ATTAIN OPTIMUM MOISTURE O ses S7m 1D HOLLOW AUGERS [ L THINLY LAMINATED <25 MM
PLASTICITY (7 e [ w0 eaceo rivcer airs ({0 TNDURATION
PLASTICITY INDEX 1 ORY STRENGTH 0] e FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE. £1C.
TUNG.-CARBIDE INSERTS
" .
NONPLASTIC °-5 VERY LOW cME-750 d FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT CASING D W/ ADVANCER To0S GENTLE BLOW BY HAMMER DISINTEGRATES SaMPLE.
MED. PLASTICITY 16-25 MECIUM aNG y
HIGH PLASTICITY 26 OR MORE iGH [ eoarasce maist [ ricone me steeC TeETH| ] post maLe olcceR MODERATELY (NOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROSE:
0 [ wano avcen BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE mn TUNG.-CARB.
COLOR O O G #00 INDURATED GRAINS ARE DIFFICULT TO SEPARATE W{TH STEEL PROBE:
OESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TaN, REQ, YELLOW-BROWN, BLUE -GRAY). CORE 817 D ‘o SHERR TEST OIFFICULT TO BREAK WITH HAMMER,
MOOIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED -0 DESCRIBE APPEARANCE. D D D EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
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g e R . i R N . s /_’/ Ce T5S:2 | 11.0m RI. | 179630 LOTm-Loom - | A-2-4101 | 34 | NP | 4.3 | 222 | 108 | R.7 | 910 |- 598 | 344 | B2 | . . 9.
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. : X X —— — X : X .’_: — - — /‘ 93
: ’ —— X ’t o — - 92
e T DL e
: - : : : ; : : : , — '
- : Wall Height to be 13 f, (3.96m) minimum L= =" Twe3 i
- - ’ : : — A7.0m RT 90..
(}rcvel Driveway ' to 0.10m 89
a— . . 8
;Ton & Ellth gr;oy w!fﬁ ©87
i whita' with blGcK micd; -.-86..
: : : : 85
‘GRANITE - :
A o .84 .
-WEATHERED ROCK & 83
CRYSTALLINE ROCK- :
S : ..82. .
81
...80 .
BT 79
o S 78,
@.Loose. groy. tan & red-orange, slity, éloyey fine to coorse SAND (A-2-6), wi'ih roots, moist, -ARTFICIAL FRL- 77
:o.xOm-o.lSmx Tan, light gray & block, slity fine .t0 coorse SAND (A-2-4), molst, ~RESIOUAL- 74
R N

+40 +60 +80 20 +20 © +40 +60

21




A\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
BORELOG REPORT
PROJECT NO. 34506.1.1 [D. R2814A | COUNTY wake | GEOLOGIST D. Racey
SITE DESCRIPTION Proposed Noise Wall-US 401 from SR 2044 (Ligon Mill Rd.) to S. of SR 2226 (Jonesville Rd.) GROUND WTR (m
BORING NO. NWB-1 STATION 17+63.0 OFFSET 17.0m RT ALIGNMENT -L- 0HR.  3.14
COLLAR ELEV. 78.15m TOTAL DEPTH 6.09 m NORTHING 237,569.2 EASTING 652,973.8 24HR. 241

DRILL MACHINE CME 550

DRILL METHOD 57mm iD HSA

HAMMER TYPE Automatic

START DATE 04/21/09

COMP. DATE 04/21/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

NCDOT BORE SINGLE 66L-0063.GPJ NC_DOT.GDT 5/8/09

DRIVE BLOW COUNT BLOWS PER 30 CM savr (W /) L
S| ELEV [P o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(m) 15cm|{ 15cm| 15cm ' ! ; NO. MOIl G | ELEV. (m) DEPTH (m
79 RS
78 L7815 L o000 GROUND SURFACE 0.00)
T tl3]3 & RESIDUAL
I W Loose, tan-brown, silty fine to coarse SAND
: A (A-2-4), with roots, trace clay. 0.80
77 | 1708 T 107 v Loose to medium dense, tan, orange. gray.
1 4 S ° i $$-2 white & black, fine to coarse SAND
1 o (A-2-4(0)), with mica, little clay & silt,
76 i o saprolitic.
T T
7556 4 259 I
| 3 3 4 -
75 1 -‘\'7 :
T Ty
I A 4.00
74 Ti0agan 5 6 7 : Medium dense, gray, tan, white & black, fine
] S 1ES w to coarse SAND (A-2-4), with mica, trace
+ v clay, little silt, saprolitic
73 1 ‘e
0T v
7251 4 5864 \ -
72 1 S R _d20 w - 7206 602
T » Boring Terminated at Elevation 72.06 m in
B RESIDUAL (SAND)
71 1 r
70 T r
69 1 r
68 T r
67 T -
66 I -
65 T r
64 ‘ T r
63 I 3
62 I -
61 1 I
60 T -
59 I -
+ i

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

PROJECT NO. 34506.1.1 | ID. R-2814A | COUNTY Wake | GEOLOGIST D. Racey

SITE DESCRIPTION Proposed Noise Wall-US 401 from SR 2044 (Ligon Mill Rd.) to S. of SR 2226 (Jonesville Rd.) GROUND WTR (m
BORING NO. NWB-2 STATION 20+16.0 OFFSET 17.0m RT ALIGNMENT -L- OHR. 387
COLLAR ELEV. 85.80 m TOTAL DEPTH 6.09 m NORTHING 237,690 3 EASTING 653,193.4 24HR. 320

DRILL MACHINE CME 550

DRILL METHOD 57mm ID HSA

HAMMER TYPE Automatic

START DATE 04/21/09

COMP. DATE 04/21/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

71

70

69

68

67

66

NCDOT BORE SINGLE 66L-0083.GPJ NC_DOT.GDT 5/8/09

DRIVE BLOW COUNT BLOWS PER 30 CM save | /| L
E(‘Lf)v ELEV D%:)TH . ’s o e 00 0 SOIL AND ROCK DESCRIPTION
(m) 15cm| 15cm| 15cm ! ! h NO. |/mol} G | ELev. (m) DEPTH (m
86 8580 1T 000 [ 85.80 GROUND SURFACE 0.00f
] 2 | 4 | 4 Lo v ARTIFICIAL FILL
48 . ~ Loose, gray, tan & red-orange, silty clayey
85 I v 8500 fine to coarse SAND (A-2-6), with roots, trace__0.80
8473 + 107 I organics.
1 418615 T e M RESIDUAL
84 4 S Loose to very dense, tan, orange, light gray
—+ I & black, fine to coarse SAND (A-2-4(0)), with
by . I . mica, little silt, trace to little clay, saprolitic.
g3 83211 259 S
—+ 41 4 4 1 —#s SS-8 | 24%
] . h 4
g
82 1 N N/
8169:411 :1:::
] 3 4 4 PR w
81 T s
] ~o -
+ .. .\;\
+ o~
80 8016 & 564 . . R S
-+ 3|7} er " < SS-10| 15% 70.71 6.09
Boring Terminated at Elevation 79.71 m in
79 ] RESIDUAL (SAND)
78 T
77 1
76 T
75 T
74 I
73 I
72

lllll!ll!IIllll‘[|Tlf[lll]lllll!IllIllIlli|l1l|!Yll‘|lllilll¥|!lfi[!ll




: . SHEET ; : ) SHEET
: Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT /. NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT ‘ CORE BORING REPORT ser®
PROJECT NO. 34506.1.1 | ID. R-2814A | COUNTY Wake | GEOLOGIST D. Racey PROJECTNO. 34506.1.1  |ID. R-2814A | COUNTY Wake | GEOLOGIST D. Racey
SITE DESCRIPTION Proposed Noise Wall-US 401 from SR 2044 (Ligori Mill Rd.) to S. of SR 2226 {Jonesville Rd.) GROUND WTR (m SITE DESCRIPTION Proposed Noise Wall-US 401 from SR 2044 (Ligon Mill Rd.) to S. of SR 2226 (Jonesville Rd.) GROUND WTR (m
BORING NO. NWB-3 STATION 20+56.7 OFFSET 17.0mRT ALIGNMENT -L- 0 HR. Dry BORING NO. NWB-3 STATION 20+56.7 OFFSET 17.0m RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 88.16 m TOTAL DEPTH 6.22m NORTHING 237,708.2 EASTING 653,230.0 24 HR. 1.52 COLLARELEV. 88.16 m TOTAL DEPTH 6.22m NORTHING 237,708.2 EASTING 653,230.0 24 HR. 1.52
DRILL MACHINE CME 550 DRILL METHOD 57mm ID HSA/NQ-3 Core HAMMER TYPE Automatic DRILL MACHINE CME 550 DRILL METHOD 57mm 1D HSA/NQ-3 Core HAMMER TYPE Automatic
START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTH TOROCK 22 m START DATE 04/21/09 COMP. DATE 04/21/09 SURFACE WATER DEPTH N/A DEPTHTOROCK 22 m
DRIVE BLOW COUNT BLOWS PER 30 CM SAMP. L - ilchri
ELEV| ¢ b\ [DEPTH v o SOIL AND ROCK DESCRIPTION CORE SIZE NQ-3 TOTAL RUN 3.82m DRILLER J. Gilchrist
™ | " | ™ [15cm]15cm | 15cm] 0 25 50 75 100l | nO RUN BRILL T RUN STRATA | L
1 ! 1 /MOl G | ELEV. (m) - DEPTH (m ELEV DEPTH| RUN REC. | R SAMP. I'REC. | RGD
~ m | ELEV [Ty ) | RATE JREC (g‘)? NO. (mc)- (g) 0 DESCRIPTION AND REMARKS
(m) Min/0.3m} %" | % i % | % |G| ELEV.(m) - DEPTH (m
89 4 | 86.00 Begin Coring @ 2.16 m
- 860U | 276 | 1.08 | 1:49/0.30(0.65)|(0.60) (0.65)(0.60) Fr2A- 86.00 CRYSTALLINE ROCK ’ 218
T - T 1:53/0.30| 60% | 56% 100%| 92% ¥ =4 86.35 White with black mica, fresh to very slightly weathered, very hard to hard 2 81
88 8816 1 000 L 8.1 GROUND SURFACE ,QQ{Q as T 0:40/0.30 (014 WA ﬁ: \ GRANITE. -
T 6 | 5 95/7cm M ARTIFICIAL FILL 84921 324 0:03/0.18 1a% - WEATHERED ROCK
T SR I I pwe R Crove drvewsy Fﬁ 84.68 4 3.48 A=700/74ck ﬁ' Brown & tan, severely weathered, very soft GRANITE.
1 S - RESIDUAL 1 1.52 [0°59/0.30] (1.34) | (1.20) : T 8436 3.80
87 87 09 = 107 N I BRI o ¢ - Tan, tan-orange, light gray & black, silty fin 84 + 2:4410.30] 88% | 79% (2.42)](2.39) l// - ) . CRYS_TALL'NE ROCK
T 100/5¢m T T oorsem - to coarse SAND (A-2-4), with mica, trace t T 2:45/0.30 100%| 99% yi=™ White with black mica, fresh, very hard GRANITE.
T o little clay, saprolitic. + 2:18/0.30 ! "//, X 2 joints @ 0°
86 18609 4 207 N e i WEATHERED ROCK 83.16 1 5.00 1:42/0.32 axn
=F 100/8em 100/8em® 8600 Tan & light gray to white with black mica, 216 83 £ 122 [2:39/0.30(1.22){ (1.19) S
+ S S R - GRANITE. 1 1:45/0.30| 100%] 98% %I
A 8535 CRYSTALLINE ROCK 2.81 4 2:07/0.30 ( x//‘_
85 | aagoL 304 ! o White with black mica, GRANITE. / 82 | 8194 1 6.22 4:27/0.32 7‘??:_ 81.94 6.22
+ 4 96/9cm e d L WEATHERED ROCK + - Boring Terminated at Elevation 81 94 m in CRYSTALLINE ROCK
100724cm v 8436 Brown & tan, GRANITE. 380 T r (GRANITE)
84 =i CRYSTALLINE ROCK 81 1 L
T e White with black mica, GRANITE. T —
] P i C NOTES:
£2 + :‘;4' 80 r -
;@:‘ T - 1) Auger refusal at a depth of 2.07m.
| 1 L 2) Set casing to 2.16m, began coring
T 7‘19— + - 3) 0 hr. water level measured before coring
82 £ 7L 8194 622 79 I r began. ,
1 = Boring Terminated al Elevation 81.94 m in - - 4) 24 hr. water level likely due to water
r CRYSTALLINE ROCK (GRANITE) r remaining from water introduced for
L I coring.
X -+ L 8 X r 5) 2 borings atlempted, augers stiding on rock
4 L 4 - 20+60.0, 17.0m R{. & 20+58 2. 17 Om Rt
L NOTES: [ L
.80 | I r 77 [ C
] — 1) Auger refusal at a depth of 2.07m. Ny n
L 2) Set casing to 2.16m, began coring. L
. r 3) 0 hr. waler level measured before coring L
79 I o began. 76 T -
4 L 4) 24 hr. water level likely due to water -
- remaining from water introduced for -
78 L coring. . T C
-+ - 5) 2 borings attempted, augers sliding on S 1 -
- rock: - +
4 r 20+60.0, 17.0m Rt. & 20+58.2, 17.0m Rt. T N
L I a 74 T -
6 1 d 73 1 d
ol ] ] S 3
g | ; 2 i :
& 74 T - 3 7 T r
3 - g ] -
= R + — r -
8|73 I o 8l 70 I .
4 i
Q C 2 I -
5| 72 T : | 59 : .
© I o) -1 |
g - g -
8| 71 T : 3l 68 ] -
w - w T -
g i X g I C
wn E S L L -
i 1 - gt + -
S : g 1 -
- L - + o
g|se 1 a 2l 68 I -
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T.1LP.IDNO.: R-2814 A

North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

DESCRIPTION: US 401 from SR 2044 (Ligon Mill Road) to South of SR 2226 (Jonesville Road)

REPORT ON SAMPLES OF:

PROJECT: 34506.1.1

SOIL FOR QUALITY

DATE SAMPLED: 4/9

SAMPLED FROM:  -L-

SUBMITTED BY: B. Howey

COUNTY: Wake
RECEIVED: 4/23/09
REPORTED: 5/1/09

BY: D.Jenks 1) . e AQ,,_SL_

Cert No. 101-02-0603  \\

SHEET ©F T oF ©

TEST RESULTS
PROJ. SAMPLE NO. NWB-1 NWB-2 NWB-2
BORING NO. SS-2 SS-8 SS-10
Retained #4 Sieve % 0.0 0.0 0.0
Passing #10 Sieve % 97.0 99.2 98.3
Passing #40 Sieve % 59.8 62.9 69.4
Passing #200 Sieve % 34 .4 33.5 32.2
MINUS #10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 47.3 47.5 43.0

Fine Sand Ret - #270 % 22.2 23.8 29.7

Silt 0.053 - 0.010 mm % 10.8 10.7 19.7

Clay < 0.010 mm % 19.7 18.0 7.6
LL 34 36 26
P.L NP NP NP
Pl NP NP NP
AASHTO Classification A-2-4(0) | A-2-4(0) | A-2-4(0)
Station (-L-) 17+63.0 20+16.0 20+16.0
Offset 17.0mRt. | 17.0mRt. | 17.0m Rt.
Depth (m) 1.07 2.59 5.64

to 1.62 3.04 6.09
Moisture Content (%) 19.2 241 154

NP=Not plastic

E.C. Howey, L.G., P.E.

Soils Engineer



PROJECT NO.: 34506.1.1

TIP NO.:
COUNTY:

U-2814A

Wake

- LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

DESCRIPTION: US 401 from SR 2044 (Ligon Mill Road) to South of SR 2226 (Jonesville Road)

Splitting Tensile

Unit Unconfined YéUng's
Geologic Run 7 Weight | Compressive | Modulus -Strength
Sample #| Boring # | Depth (m) | Rock Type | Map Unit| RQD | ength (mmDiameter (mm! kPa Strength (kPA)|  (kPa) (kPa) Remarks
RS-1 NWB-3 | 2.86 - 2.96 Granite PPmg 56% 91.59 45.06 24.64 14,381
RS-2 NWB-3 | 2.96 - 3.06 Granite PPMg 56% 92.98 44 .53 25.41 29,009

sveeT @ bF ©




