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CONTENTS GEOTECHNICAL ENGINEERING UNIT ' 35015.3.1 NHF-421{44) | CONSTRUCTION

LINE STATION PLAN PROFILE XSECT L ,

-L- 16+00-68+00 4-8 - 9-28 ' - CAUTION NOTICE
-Y8- 11+50-14+00 5 - 29 R OAD W [ . THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICHAT- GASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTIGNOR PAY PURPOSES,

THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE
i " i '. ? , , : ! Y : ! Y ’ REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
BS RFA E N ES IGA ON GEQTECHNICAL ENGINEERING UNIT AT {9(9) 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 SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARRY

5 5 H —4 REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAWPLED STRATA

PROJ. REFERENCE NO. 3 01 'I'I - F.A. PROJ. N F 21(31) WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE)TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT WY THE STANDARD TEST METHOO.

COUNT Y WATA UGA THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE, INVESTIGATION, THESE WATER LEVELS OR SOIL

PROJECT DESCRIPTION _US 421 (KING ST.) FROM US 321 (HARDIN TEMPERATURES. PRECIITATON. AND WND. A5 WELL £5 GTHER NON-CLMATC Factars, o
SZ"Q) TO NC 194 (,EFFERSON —R—DQ) IN BOONE THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAWLS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN

INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANIEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE

. DEPARTMENT AS TO THE TYPEL OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
P CONTRACTOR 1S: CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS

NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PRQJECT. THE
CONTRACTOR SHALL HAVE NO CLAWM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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. PROJECT REFERENCE NO. | SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION U-4020 2
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL_DESCRIPTION GCRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
i "VELL _GRADED. - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE_TO COARSE. ARG ROCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED X
SOIL 15 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UAIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIM (ALLUV) - SOILS THAT HAVE BEEN TRANSPORTED Y WATER.
106 BLguS.PER FOOT 6CCORDING 10 STANDARD PENETRATION TEST (ASHTO T206, ASTH D-15661. SOIL Y SPR0ED OICATES A MIXTURE OF NIFORM PARTICLES OF TH0 OR MORE SIZES. B B o0 BT Sk, oy OCE 15, oEaEtr REESETES By o pong | SOLLCERL * & MATER SEARING FORMATION OR STRATA.
15851, - - IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 15 OFTEN REPRESENTED BY A ZONE |~~~
v CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC OESCRIPTIONS GENERALLY SHALL INCLUDE: fr——— ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SANO OR THAT CONTAIN SANO,
- CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE. PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, OR HWING A NOTAGLE PROPORTION GF CLAY IN THEIR COMPOSITION, A5 SHALE. SLATE, ETC.
VERY STIF, GRALSKTY CLN, MOIST WTH WTERGEOED FIE. SMID LNERSHGHLY PUSTC, A-7-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 ” Miakh
- . Seavmovsm s —— ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
GOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION raTALLIE 70 COARSE GRATN TGREO0S A0 WETAORPIIC ROGK TRAT ] AT WHICH IT IS ENCOUNTERED. BUT WHICH DOES NOT MECESSARILY RISE TO OR ABOVE THE
GENERAL RANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WOWLD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
b ORGANIC MATERIALS ROCK (CRY
CLASS. (< 35% PASSING “200) ¢> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. msiaﬁgmsggm ,25 T CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a-3] -2 aalas]ae]ar]ag a2 |ad.65 COMPRESSIBILITY N CRrSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Trpg |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
— e e St SOUERATEL Y COPPRESSIBLE ‘ loulD LMY o T0 3150 CORTAL LA oA PL AN SEDVENTS - CEVENTED NG, RO 80T FinY T TIEDD o e
: OB LY COMPRESSIBLE . LIouID LIM 1- HAY N
SYMBOL NN HIGHLY COMPRESSIBLE LIUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK ST REFUSAL. ROCK TYPE IACLUDES LIMESTONE, SANDSTONE, CEMENTED £ORE_PECOVERY (AEC) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIDED B ToTa
BERT LL_BEDS, ETC. *
% PASSING SILT- __PERCENTAGE OF MATERIAL ~ WEATHERING OIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
] CRANULAR) ¢y | PRTEC CRGANIC MATERIA GRRLAR SILT - CLAY oTHER vaTER] ROCKS OR CUTS MASSIVE ROCK.
. ;ac o 35 sl 35 snfas el vrl res 36 vedl36 sedlas SOLS | sons IRACE OF i MATTER 2 L; 35?“5;3 ; ’—HF'———L%’ FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP_- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
; LITILE ORGANIC MATTER 352 5 - 12 UM 1o - 207 HAMMER IF CRYSTALLINE. HORIZONTAL.
LI0uID LT 4@ x| 41 M {48 Fx |41 M [40 Mx |4 1 40 Mx] a1 SOILS WITH MODERATELY ORGANIC 5 - 197 12 - 202 SOME 20 - 3% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | & MX N fio mx hie Mxfin i Jiree 10 mx {10 Ml Jiee LITTLE OR wirLy | HIGHLY ORGANIC 0% s20% HIGHLY 357 AND ABOVE v SLL) 2\!:12;352:'_ G&mﬁ U:EPECI'EN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE N T - A FRACT [ wH
CROuP hOEX| 2 o dux (BRI T AvoUNTS oOF 23?::‘“ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP 10 ——;;‘;’;S RELM[R:EC #’:Eog A::,CJE":EJR”N L::.o;g: T,éc:ﬁ;c'fﬁr“s BEEN DISPLACEMENT OF The
USUAL TYPESISTONE FRAGS.|. o | on\ 1y R cLAYEY | SILTY | CLAYEY ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING ©SLLI 1 INCH. GPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR [GRAVELLAD [ colue ann sanp | soiLs | sows MATTER v STATIC waTER LeveL AFTER 24 wouRs . CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
W
;A;.E::; S0 v - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR CRIGINAL POSITION AND DISLODGED FROM
FAIR TO Uew y AR MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL ANG DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
4S & EXCELLENT 70 GOOD FAIR TO POOR POOR POOR  JUNSUITABLE PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O W~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE ST
P1OF_A-7-5 SUBGROUP IS = LL - 30 ;P1 OF A-7-6 SUBCROUP IS =Lt - 30 _ MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN.GRANITOID ROCKS, ALL FELDSPARS DULL HE STREAM.
CONSISTENCY OR DEN ENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
STANDARD RANGE OF UNCONFINED - pr— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Tyeg | COMPACTHESS OR PEnETRATION RESISTENCE cowkzrsggsﬂszmeuom :?:veHSAJXLE:;eEASNC’:l‘::‘-O N‘RE’ o1 our TEST BORING CESIONATIONS F_TEST Y T_REF| JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIASLE MOVEMENT HAS OCCURRED.
IN-VALUE) { /| } .
- BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B .
CENERALLY VERY LOOSE ca SOIL SYMBOL @ ovcen sori s - BuL (SEVS IN STRENGTH 10 STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED T0 SOME SELE 0 LT SRS PADGD 0 PROJECTION OF ROCK WHOST THEIAGSS 15 Snell. LompneD T
Ot on LOOSE 41010 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 18 10.38 Na ARTIFICIAL FILL (AF) OTHER . SAMPLE IF_TESTED, YIELOS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS..
(NON-COHESIVE) P 38 10 50 THAN ROADWAY EMBANKMENT CORE BORIN ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOLILED MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >50 o SAMBLE W SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
—— - — e me  INFERRED SOIL BOUNDARY O wowmons vt REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED 70 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 {.0 .50 o mww INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F TESTEQD YJELOS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM,
f‘l‘:rfsf‘!;t’f "Eglr‘;;‘r__ STIFF ; ;g ?5 0.5 10 10 AN mggrf;f?m RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT OISCERNIBLE, OR DISCERNISLE ONLY IN SMALL AND BESIOUAL (RES.) SOIL. - SOIL FORMED IN PLACE 8Y THE WEATHERING OF ROCK.
(COHESIVE VERY STIFF 15 T0 38 12 ‘3 H "7 vws® ALLUVIAL SOIL BOUNDARY SLOPE INDICATCR SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL-LENGTH-OF
HARD >30 >4 /25 OIP & DIP DIRECTION OF O sreiation CBR - CALIFORNIA BEARING PLSO AN EXAUPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTORE OR GRAIN SI7E l»  ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O~ sPT N-vaLUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HANO SPECIMENS REGUIRES SEPROLITE (56P - RESIOUAL SOIL THAT RETAINS THE RELIC' STRUCTURE OR FABRIC OF THE
U.S. STD, SIEVE SIZE 4 18 @ e0 200 270 @  SOUNDING ROD SPT REFUSAL SEVERAL HORD BLOWS OF THE GEOLOGIST'S PICK. AREN "°CI" e a0k OF For 1
OPENING (MM} 4,76 2.08 0.42 .25 2.875 0.853 SILL - AN INTRUS! BODY OF IGNEOUS K APPROXIMATELY UN HICKNESS AND
ABBREVIATIONS HARD gg"agﬁ Agff“c“igpgzm“gge OR PICK OMLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULOER coBBLE GRAVEL Copnet e st cLay aR - AUGER REFUSAL FRAGS. - FRAGMENTS SLL - SLIGHTLY TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLOR) o8 ©R) (o€, 500 & 09 SL €L BAN. - BROWN HI. - HIGHLY TCA - TRICONE REFUSAL MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
: SO. . AT - BORING TERMINATED MED, - MEDIUM w0~ MOISTURE CONTENT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED P LA
GRAIN MM 305 75 2.0 e.25 0.05 2.085 CL. - CLAY MICA. - MICACEGUS v - VERY 8Y MODERATE BLOWS.
- TN TRATION TEST (PENETRATION TANCE] (SPT) - NUMBER WS (N OR BPF)OF
sz N 12 3 CPT - CONE PENETRATION TEST MO, - MODERATELY VST - VANE SHEAR TEST MEDIUM CAN BE GROOVED OR GOUGED .25 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STN0ARD PENE IRATION TEST FENETRATION RESISTAMCENSED O ous I o8 oo -
1 HARD CAN BE EXCAVATED IN SMALL CHIPS TG PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 L8 HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL Wl
SOIL_MOISTURE - CORRELATION OF TERMS CSE. - COARSE NP - NON PLASTIC WEA, - WEATHERED POINT OF & GEGLOGISTS PICK. A 2 INCH OUTSIDE OIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION g::: . glLAT?gE;EE:E::::XON TEST ot - gﬂngg:lcasmersn TEST !)/' ) “TTH WEIGHT CAN BE GROVED 0R GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN ©.1 FOGT PER 69 BLOWS.
U L - DYNAM - Ul - UNI SOFT { 8
(ATTERBERG LIMITS} DESCAIPTION oL ol maTIo AP, - SAPROLITIC 4 ORY UNIT WEIGHT FROM CHIPS TO SLVERAL INCHES IN SIZE BY MODERATE BLOWS OF 4 PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED B8Y TOTAL LENGTH
F - FINE SAT, - SATURATED ‘ PIECES CAN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY . . i
AT FROM BELOW THE GROUND WATER TaBLE | FOSS. - FOSSILIFEROUS SD. - SAND, SANDY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAYATED READILY WITH POINT OF PICK. PIECES 1 INCH %ﬁﬁ%‘ﬁ%—%g‘—;—— SX‘H %zﬁﬁ:{ggﬁaﬁ %gzrgﬁfﬁaa ?r:cacs OIIDED BY THE
w1 Lioulo LMt FRAC, - FRACTURED, FRACTURES SL.- SILT, SILTY SOF T OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY ToTa LENGTH OF STRATA NG EXPRESSED AS A PERCENTAGE.
PLASTIC J’ FINGERNAIL. )
ANGE SEMISOL I0; REQUIRES DRYING TO TOPSOIL (1S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rm, L T WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING
pl . PrasTic LimiT . TERM SPACING TERM THICKNESS H MARK: N/A
ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY MIGE MORE. THAN 10 FEET VERY THICKLY BEDDED > 4 FEET BENC .
om | 0PTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE Bj AuTOMATIC [ ] MANUAL " 310 10 FEET THICKLY BEDDED 15 - 4 FEET :
CLAY BITS . 10€ ! ELEVATION: FT
SL_| SHRINKAGE LIMIT [ wosie &- o THINLY BEDOED 16 - 1.5 FEET : L
1 - DERATELY CLOSE  1T0 3 FEET
] & contimous Fuiont auser CLosE 16 10 1FEET VERY THINCY BEROED .23 - 0.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: THICKLY LAMINATED 2.908 - 0.03 FEET NOTES:
- QRY - O 0 VERY CLOSE LESS THAN 0.16 FEET
ATTAIN OPTIMUM MOISTURE 8k-51 8" HOLLOW AUGERS D.B THINLY LAMINATED < 0,008 FEET
INDURATION
PLASTICITY [ cve-asc ] wero Facen Fincer aiTs [X]_03 AUGER PROBE
ASTICITY WOEX (D Py ——— 0 — FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIOE INSERTS
NONPLASTIC o5 VERY LOW CME-550 O FRIBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT X] casing W/ ADVANCER TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM i
NTon EraTiCITe b o MORE iGH (] rormasie HoisT 7 wicoe STEEL TEETH [T] Post HoLe oicoen MODERATELY INDURATED gg;z«(ss CE:NS lfs ﬁ:ﬂ:ﬁn‘ﬁr ms WITH STEEL PROBE:
TRICONE * TUNG.-CARB. HAND AUGER -
COLOR O 0 — [ souomo roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). (X] core air C] vene ssean test ) DIFFICULY TO BREAK WITH HAMMER.
MOBIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O i O EXTREMELY INOURATED SHARP HAMMER BLONS REOUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACRDSS GRAINS.
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ﬁl. LOCATION: US 421 (KING STREET) FROM US 321 (HARDIN
b STREET) TO NC 194 (JEFFERSON ROAD) IN BOONE
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*

TYPE OF WORK: GRADING, PAVING, WIDENING, CURB AND
GUTTER AND DRAINAGE
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INCOMPLETE PLANS
l DO NOT USE FOR R/W ACQUISITION i [
PRELIMINARY PLANS | i
: i DO NOT USE FOR CONSTRUCTION i .
E' * JR_THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF BOONE - -
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WO erarrrc scates DESIGN DATA PROJECT LENGTH Prepared I the Offlcs ofs STATE OF NORTH CAROLINA
@ ADT 2004 = 39,700 DIVISION OF HIGHWAYS
b ADT 2030 = 67.800 1000 Birch Ridge Dr., Raleigh NC, 27610 !
g } DHV — 9' % LENGTH ROADWAY TIP PROJECT U-4020 = 1.089 MILES 2002 STANDARD SPEGIFICATIONS }
$8 i D * 5 (y" TGNATURE: -
3 = SIG] 3
eos H 35 % TOTAL LENGTH OF TIP PROJECT U-4020 = 1.089 MILES RIGHT OF WAY DATE: G.E. BREW, P.E.
e || T = 6% * PROJECT ENGINEER ROADWAY DESIGN
262 V' = 40 MPH
e
Q * TIST 2% DUAL 4% LETTING DATE: 1.T. YOUNIS
( ) T FUNCTIONAL CLASSICATION APRIL 21, 2009 PROJECT DESIGN ENGINEER
PROFILE (VERTICAL) MINOR ARTERIAL J v \_ SIGNATURE; £E A\ _STATE HIGHWAY DESIGN ENGINEER £ )




FROEHLING & ROBERTSON, INC.
ENGINEERING » ENVIRONMENTAL + GEOTECHNICAL
310 HUBERT STREET, RALEIGH, NG 27603 | USA

®
1881 T919.828.3441 | F 919.828.5751
December 18, 2007

STATE PROJECT: 35015.1.1
_TIP: U-4020

FEDERAL PROJECT: NHF-421 (31)
_COUNTY: Watauga

DESCRIPTION: US 421 (King Street) from US 321 (Hardin Street) to NC 194

(Jefterson Road) in Boone

SUBJECT: * Geotechnical Report — Inventory

Project Description:

The project involves widening existing US 421 for a distance of 1.089 miles in the town of
Boone, NC. US 421 is proposed to be widened from an existing 4-lane roadway to a section
varying from 73.5 feet to 109.0 feet. The majority of the widening will take place on the south
side of existing US 421. The project begins near US. 321, ends near NC 194, and extends
through an area that contains mostly businesses with a few residences throughout its entire
length. Due to the heavy development and numerous overhead and underground utilities, boring
access was limited because of the utilities and the need to maintain access to the businesses.

- Proposed fills are generally less than 15 feet in height while proposed cuts are generally less than
20 feet in height. Four retaining walls are proposed toward the end of the project and subsurface
information for these four walls is provided in separate reports.

“The lines that were investigated are:

- Line -L- Station 18+00 to 65+50
Line -Y9- Station 12+50 to 13+10

Areas of Special Geotechnical Interest:

The following sections were found to contain hard rock above the proposed grade:

‘Station 57+50+ to Station 61+00+: Right side of existing slope in excavation for proposed
retaining wall. Note that the other retaining walls may encounter rock in the excavation for the

HQ: 3015 DUMBARTON ROAD RICHMOND, VA 23228 USA T 804.264.2701 F 804.264.1202 www.FandR.com

VIRGINIA » NORTH CAROLINA « SOUTH CAROLINA « MARYLAND « DISTRICT OF COLUMBIA « EASTERN EUROPE
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anticipated soldier pile foundations, even though rock is not anticipated in the unclassified
excavation for the wall itself.

Physiography and Geology:

The project is located in the Blue Ridge Belt of western North Carolina, in an area just outside of
the Grandfather Mountain window. More specifically, it is located in an area mapped as biotite

- granitic gneiss. Crystalline rock recovered from our borings exhibits the characteristics of the

mapped rock unit and is generally fine to medium grained. Soils weathered from the parent rock
generally consist of silty, fine to coarse sands, and fine to coarse sandy silts.

The existing roadway runs generally east — west and is gently rolling. The elevation along the
proposed centerline of the project corridor ranges from approximately 3138 feet to 3268 feet.
Existing cuts and fills are generally less than 20 feet except in the area right of approximate
Station 60+00, with a cut of nearly 35 feet in front of the existing hotel.

Soﬂs Properties:

Note that due to the highly developed nature of the project corridor, much of the corridor surface
consists of buildings, parking lots (paved and unpaved), and sidewalks. Many of our borings
encountered 0.1 to 0.9 foot of pavement (asphalt/ABC/concrete); the thickness was most
commonly 0.5 foot.

Residual Soil: The majority of the soils encountered on the project are residual and consist of
silty fine to coarse sand (A-2-4) and fine to coarse sandy silt (A-4). The residual soil generally
contains mica and is gray, brown, light brown, and orange in color. The tested soils are either
non-plastic or contain low plasticity indices. The consistency of the residual soils ranges from
loose to very dense for the sands (most commonly medium dense) and soft to hard for the silts
(most commonly medium stiff to stiff).

Artificial Fill: Artificial fill was encountered throughout the project and was apparently placed
to facilitate the development along the project corridor. This soil generally consists of fine to
coarse sandy silt (A-4) with a few areas of fine to coarse sand {A-2-4, A-1-b), One area on -Y9-
(Station 13+10) encountered clay {A-6). The fill is generally brown to reddish brown and
frequently contains gravel. The tested soils are either non-plastic or contain low plasticity
indices. The consistency of the artificial fill is generally medium stiff to stiff for the silt and
loose for the sand.

Client: NCDOT- GEU : Date: 12/18/07
Project: 35015.1.1, TIP U-4020, US 421 in Boone * 2 F&R Project No.: J66-039



Alluvial Soil: Alluvial soil was encountered at Station 26+50 beneath an area that is now a
parking lot. The alluvium consists of brown and gray, fine to coarse sandy silt (A-4) and silty
fine to coarse sand (A-2-4). The tested soils are either non-plastic or contain Iowplasticity
indices. Some organics were noted in the alluvial deposits. The consistency of the alluvial soil
is soft to medium stiff for the silt and very loose for the sand. '

“Rock Properties:

Both weathered rock and crystalline rock were encountered in the project corridor. The rock
consists of brown, light brown, gray, and white biotite granitic gneiss. Rock was cored at the
proposed wall locations toward the end of the project between Stations 53+50 and 60+40. Zones
of weathered rock were frequently encountered within the core runs. Theréfore, the core

descriptions range from severely to very slightly weathered and soft to hard biotite grantitc -

gneiss. Further, core recovery (REC) ranged from 0% (weathered rock zones) to 100%, while
Rock Quality Designation (RQD) ranged from 0% to 98%. Four samples of the recovered core
were trimmed and subjected to unconfined compressive strength testing; the strengths obtained
ranged from 14,626 psi to 22,866 psi.

Groundwater Properties:

For safety reasons due to the location of the project in a heavily developed area, the borings were
generally backfilled immediately after drilling. One boring at Station 54+50, 80 feet left
encountered groundwater at an elevation of 3,166.5 feet, approximately 20 feet below proposed
grade, after a stabilization period of 24 hours. Groundwater was generally not encountered in the
borings and the recovered soil samples were generally described as dry to moist, except the wet
to saturated alluvial soils encountered at Station 26+50.

-Geotechnical Descriptive Analysis of the Project:

i -L- Station 16+00 to 52+50:

This beginning and main portion of the project extends through an area of cuts on the order of 20
feet or less and fills of 15 feet or less. The soil types involved with this section consist mainiy of
residual sandy silts and siity sands with some artificial fill consisting of sandy siit, and alluvial
silt and sand near Station 26+50.

Client: NCDOT- GEU Date: 12/18/07
Project: 35015.1.1, TIP U-4020, US 421 in Boone 3 F&R Project No.: J66-039
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-L-~ Station 52+50 to 63+80:

This area toward the end of the project contains four proposed retaining walls. Walls 1 and 2 are
located on the left and will retain fill while Walls 3 and 4 are located on the right and will be in
cut sections. All of the walls are anticipated to contain soldier piles, with or without tiebacks.
Below is the material anticipated to be encountered in each wall excavation:

Wall 1 (left of -L- Station 53+40 to 60+12.13): Residual soil consisting of loose to dense sand
and medium stiff to hard sandy silt, weathered rock, and crystalline rock were encountered
within the anticipated soldier pile excavations. 'Note that toward the end of the wall, past
approximate Station 57+00, the wall alignment is up above the toe of the existing cut. Boulders
are visible at the ground surface and may be encountered in the excavations for the soldier piles
in this section of wall.

Wall 2 (left of —L- Station 60+40 to 63+52.12): Residual soil consisting of stiff to hard sandy
silt and medium dense sand is anticipated to be encountered in the soldier pile excavations. -

Wall 3 (right of —L- Station 52+86.89 to 55+00): The unclassified excavation in front of the wall
is anticipated to consist of loose to medium dense sand (residual soil) and medium stiff to stiff
sandy silt (residlial soil and artificial fill). Excavation for the soldier piles is anticipated to
encounter the above soil along with weathered rock and crystalline rock.

Wall 4 (right of —L- Station 55+81.73 to 61+40): The unclassified excavation in front of the wall
is anticipated to consist of artificial fill (loose sand and stiff to very stiff sandy silt), residual soil
(very dense sand and very stiff to hard sandy silt), weathered rock, and crystalline rock.
Excavation for the anticipated soldier piles is also anticipated to encounter the above materials. -

-Y9- Station 12+50 to 13+10

This -Y- line was originally proposed to contain retaining walls to replace the walls currently in
place. However, right after our field investigation, the site was graded for a new development,
the existing walls were removed, and the proposed walls have been eliminated. The soils
encountered along -Y9- consist of artificial fill (medium stiff clay, stiff sandy silt, and fine to
coarse sand and gravel) and residual soil (medium dense to dense sand and stiff sandy silt).

Sincerely,

FROEHLING & ROBERTSON, INC. ‘,‘s‘ﬂ'c“um .
ARO( 'i,

‘.0"'”'00

Eleolseih CNews eSS,
SEAL % %

Elizabeth C. Howey, P.E., L.G.
Project Engineer

Client: NCDOT- GEU ", 4 2.""""6 Q\Q "‘Q}' Date: 12/18/07
Project: 35015.1.1, TIP U-4020, US 421 in Boone"q TH o F&R Project No.: J66-039
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A EARTHWORK BALANCE SHEET
PROJECT: U-4020 COUNTY: WATAUGA COMP. BY: JBT DATE:  02/27/09 CHKD BY: ITY DATE: 02/27/09
EXCAVATION (CUBIC YARDS) EMBANKMENT (CUBIC YARDS) WASTE (CUBIC YARDS)
LOCATION TOTAL UNSUITABLE| SUITABLE TOTAL ROCK EARTH EMBANKMENT| BORROW
UNCLASS. ROCK UNDERCUT | UNCLASS. UNCLASS. | EMBANKMENT | EMBANKMENT EMBANKMENT PLUS 15% ROCK SUITABLE | UNSUITABLE| TOTAL
SUMMARY 1
LEFT SIDE
-L- STA 16+00 to 46+50 290 290 2,551 2,551 2,934 2,644
-Y2- STA 12+50 to 13+10 25 25 26 ‘ 26 30 - 5
RIGHT SIDE _ .
-L- STA 16+00 to 46+50 3,695 3,695 16,057 16,057 18,466 14,771
-Y4- STA 10+75 to 13+50 16 16 327 327 376 360
-Y5- STA 11+05 to 13+00 4 4 1,195 1,195 1,374 1,370
-Y6- STA 11+00 to 12+20 3 3 289 289 332 329
-Y8- STA 10+93 to 13+00 399 399 2 ‘ 2 2 397 ' 397
-Y9- STA 11+00 to 14+50 142 ‘ 142 113 113 130 12 12
-Y10- STA 10+80 to 11+50 8 8 3 3 3 5 5
SUMMARY 1 TOTAL 4,582 4,582 20,563 20,563 23,647 19,479 414 414
SUMMARY 2
LEFT SIDE
-L- STA 46+50 to 74+50 1,478 1,478 6,545 6,545 7,527 6,049
-Y13REV- STA 15+50 to 19+00 610 610 35 : 35 40 570 570
-Y16- STA 15+50 to 19+95 246 246 135 135 155 » 91 91
-DR1- STA 11+00 to 11+75 11 ‘ 11 140 140 161 150
-DR2- STA 10+50 to 11+00 3 3 43 - 43 49 46
RIGHT SIDE
-L- STA 46+50 to 74+50 28,285 4,563 23,722 | 1,262 1,262. 1,262 3,301 23,722 27,023
-Y14REV- STA 10+80 to 13+50 778 778 126 126 - 145 633 633
-Y15REV- STA 10+65 to 13+50 414 414 502 502 577 163
-Y18- STA 10+75 to 11+00 8 8 11 11 13 5
-DR3- STA 10+40 to 14+20 845 , 845 1,874 1,874 2,155 1,310
-DR4- STA 10+75 to 11+50 52 . 52 4 4 5 47 47
SUMMARY 2 TOTAL 32,730 4,563 28,167 10,677 1,262 9,415 12,089 7,723 3,301 25,063 28,364
SUB-TOTAL 37,312 4,563 32,749 31,240 1,262 29,978 35,737 27,202 3,301 25,477 28,778
ROCK Waste to Replace Borrow 3,301 -3,301 -3,301 -3,301 -3,301
Adjustment for Earth displaced by Rock -495 -495
Earth Waste to Replace Borrow -23,406 -23,406 -23,406
TOTAL 37,312 | 4,563 ' 32,749 31,240 4,563 26,677 35,042 0 2,071 2,071
~ JAPPROXIMATE QUANTITIES ONLY. UNCLASSIFIED EXCAVATION, BORROW EXCAVATION, FINE GRADING, CLEARING AND -
GRUBBING, BREAKING OF EXISTING ASPHALT PAVEMENT, REMOVAL OF EXISTING ASPHALT PAVEMENT, AND REMOVAL OF
EXISTING CONCRETE PAVEMENT WILL BE PAID FOR AT THE LUMP SUM PRICE FOR "GRADING".
’ 1 [ | | -
GRAND TOTAL 37,312 Note: Earthwork quantities are calculated by the Roadway Design Unit. 0 2,071 2,071
These earthwork quantities are based in part on subsurface data provided :
SAY 37,500 by the Geotechnical Engineering Unit.

U4020 Subsurface EW.xls 3/24/2009
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SHEET 30

' LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

PROJECT NO.: 35015.1.1 TIP: U-4020

F.A. NO.: NHF-421(31)

COUNTY: Watauga

DESCRIPTION: US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone

Unit Unconfined Young's | Splitting Tensile

4 ' Geologic Run Weight Compressive | Modulus Strength
Sample #| Boring # | Depth (ft) Rock Type | Map Unit| RQD | Length (in)| Diameter (in) (PCF) Strength (PS1}| (PSIy | (PSI) Remarks
: B-4 Wall 1 ' , ' : "
- Station
56+50 -L- Biotite Granitic , .
RS-1 |95 feet Left| 10.6 - 10.9 Gneiss Ybgg 40% 3.80 1.74 164.7 21,801
1 B-2 Wall 4 ' ' ,
Station
59+20 -L- Biotite Granitic
RS-2 | 80feetRt. | 20.2-20.5 Gneiss Ybgg 76% 3.70 | 1.75 166.2 22,866
B2-A Wall 4 '
Station «
59+25 -L- Biotite Granitic
RS-3 | 80feetRt. [ 20.7-21.0} Gneiss Ybgg 66% 3.81 1.74 163.6 15,500
B-3A Wall 4
Station
60+40 -L- Biotite Granitic
RS-4 | 80feetRt |327-330 Gneiss | Ybgg 28% 3.75 1.74 163.9 14,626




