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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

| DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

_ STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT_350I5.1.] 1.D. NO. U-4020
F.A. PROJECT_NHF-421(3D)
COUNTY_WATAUGA

PROJECT DESCRIPTION US 421(KING ST.) FROM
US 321 (HARDIN ST.) TO NC 194 (JEFFERSON

RD.) IN BOONE

SITE DESCRIPTION _RETAINING WALL 4
-L- STA. 55+8l.73 - 61+40

For Letting

N

NOTE - THE INFORMATION CORTANED HEREW IS NOT WPLED OR GUARANTEED 8Y THE N, (. DEPARTMENT
OF TRANSPORTATION AS BENG ACCURATE NOR IT 1S CONSIDERED YO BE PARYT OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REOQUESTED THIS INFORMATION THE CONTRACTOR SPECFICALLY WAIVES ANY CLAWS
FOR WNCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DFFERENCES BETWEEN THE
CONDITIONS MOICATED HEREWN AND THE ACTUAL CONDITIONS AT THE PROJECY SITE.
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N.C| U-4020 1117
STATE PROLNO. P.A.PROLNO. DESCRIPTION

35015.1.1 NHF-421{31) P.E.
. CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE VESTICATION ON WCH IT 1S BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNNG AND DESICN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SON. TEST DATA AVALADLE MAY 6

REVEWED OR INSPECTED N RALEIGH BY CONTACTING THE N, C. OEPARTUENT OF TRANSPORTATION,
CEOTECHNCAL ENGNEERING UMT @ (913! 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR
THE FELD BORWG LOGS, ROCK CORES, OR SOX YEST DATA IS PART OF THE CONTRACT,

GENERAL SOL AND ROCR STRATA DESCRPTIONS AND INDICATED DOUNDARES ARE BASED ON A
GEQOTECHNICAL INTERPRETATION OF ALL AVARABLE SUBSURFACE DATA AND MAY NOT MECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONOITIONS BETWEEN BORINGS OR BETWEEN SAWPLED STRATA

WTHN THE BOREHOLE. THE LABORATORY SAMPLE. DATA AND THE N SITU tN-PLACE) TEST DATA CAN B
RELED ON ONLY TO YHE DECREE OF RELIASLITY IRERENT W THE STANDARD TESY METHOO.

THE OBSERVED WATER LEVELS OR SO MOISTURE CONDITIONS INDICATED N THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TINE OF THE INVESTICATION, THESE WATER LEVELS OR SOR.
MOISTURE CONXTIONS MAY VARY CONSIOERABLY WITH TIIE ACCORDING TO CLMATIC: CONDITIONS INCLUOWNG
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLMATIC FACTORS. -

THE BOOER OR CONTRACTOR 1S CAUTIONED YHAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DFFERENT, FOR BIDONG
AND CONSTRUCTION PURPOSES, REFER T0 THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
WFORMATION ON THS PROJECT. THE DEPARTMENY DOES NOT WARRANT OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE WVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPBRON OF THE
OEPARTWENT AS TO THE TYPE OF MATERULS AND CONDITIONS TO BE ENCOUNTERED, THE BOOER OR
CONTRACTOR 1S CAUTIONED YO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY T0 SATISFY HNSELF AS YO CONDITIONS TO BE ENCOUNTERED ON TS PROJECY. THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERWNG FROM
YHOSE WOICATED ™ THE SUBSURFACE INFORMATION,
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DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

D
U-4020

STATE PROJECT NO.
35015.1.1

T0TAL SHEETS|
17

SHEET NO.
2

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 FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINCRALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL 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 TWQ OR MORE SIZES.

ANGULARITY OF GRAINS

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

TERMS_ AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INOICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPY REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL 0 OR LESS THAN @.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED 8Y A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

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

AGUIFER - A WATER BEARING FORMATION OR STRATA,

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
3 . 40T WITH WTH fi SUBANGULAR, SUBROUNDED, 0R ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 16@ BLOWS
VER STFF.GRA SEIYCL1 ST ERGEDOED FINE SMD LRERS.HGHEY PUSTIC A-7-6 SUBANGULAR, SUBROUNDED, O ROUNDED, ROCK (WR) PER FOOT. ARTESIAN - GROUND- WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION s I 70 COMRSE CRATN TORE00S A0 FET AORPIC ROk TV AT WHICH [S IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, OROUND SURFACE.
‘CLASS. (85% PASSING *200) (385% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
) F T -COA!
GROUP a1 ja3l a-2 adfaslae]ar]ag a2 |a4ns , COMPRESSIBILITY ON-CRISTALLINE O MEaTanY POCE THAT HOULD TE ) T e B . ROCK TYpE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE.OR AT BOTTOM
el a3 |a6a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THaN 38 ROCK e : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
NSNS MODERATELY COMPRESSIBLE LIOUID LIMIT 31-58 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD Y REC) - TOT . N T " "
N ‘:‘3‘::‘:‘ HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN SO (SCE}RIKNTARY ROCK I : | girue}ggeu%& ‘gcoc\( TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —————————-%Tsigg‘"égﬂsm& AmoE‘;LPR'EES?EDH A": A%%&I{%TG% RECOVERED IN THE CORE BARREL DIVIOED BY TOTAL
% PASSING . PERCENTAGE OF MATERIAL — — DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. SILT MUCK WEATHERING
o CRONULAR cLav | poot RGANIC_MATERJAL Wsm:‘* S‘LSVO'I&“Y THER MATER - ROCKS OR CUTS MASSIVE ROCK.
L . GTHER MATERIAL )
K £ RYST T F TS MAY SHOW SLIGHT STAINING, ROCK RIN R .
« 200 15 w35 36 Hjas N M SOILS T?:rczg - ms;:uc :?gm 2o g 0 ?; Ihace - 1o FRESH ROC Rat;?aé gysiﬁnbsmt%mm EW JOINTS 1 INING, GS UNOE % " 01:& ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MA 3-8 -1z UTILE 1@ - 20% )
LIGUID LINIT 40 MX4] MN 48 M1 MN 4G MXI4) MN 40 MX41 MN SOILS wITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 26 - 5% 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 MOEX | & MX N.P.hig MX[I@ MX |1t MN 1 MN 18 MXJI@ MX MN I MN LITTLE OR HIGHLY ORGANIC 187 207 HIGHLY 35% AND ABOY (V. SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
HIGHLY — ABOvE OF A CRYSTALLINE NATURE.
GROUP INDEX Q ] [ ] 4 Mx |8 Mx 12 MX]I6 MXNo MY :gggzgﬁw ORGANIC GROUND WATER SLGHT FOCK GENERALLY FRESH, JOINTS STAIED AND DISCOLORATION EXTENDS INTG ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN OISPLACEMENT OF THE
, TIVE T THER PAR T0 THE FRACTURE.
USUAL TYPESSTONE FRAGS.|_ | o | o1y Ty R cLAYEY sitty | cLavey ORGANIC sois AVAN, WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING, (SLLY 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL T0 THE FRACTURE
OF MAJOR  |ORAVEL AND |\l coavel aND SanD | solLs | sois MATTER v STATIC WATER LEVEL AFTER D4  HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:;f::l;': s 24 g MODERATE  SIGNIFICANT pomx'c:g:ros ROCK SHOW on;f.omlgr:scmo WEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION ANO DISLODGED FROM
, oW MOD.) GRANITOID ROCKS, FELDSPARS ARE DULL OLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a5 A EXCELLENT 10 GOOD FaiR 10 PooR | TAR TO 1 boor | unsuinane PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA FICANT TRENGTH e ERIA
POOR OULL SOUND UNDER HAMMER BLONWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH-FRESH ROCK FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
Pl oF RIS =i P - - SPRING OR SEEPAGE - SR
J.OF A-7-5=<L.L.- 30 :PLOF A-7-6 >L.L. - 38 MOOERATELY ALL ROCK EXCEPT OUARTZ 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  |.EORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
PACTNESS OR RANGE OF STANDARD RANGE OF UNCONF INED Pre—— ™MOD, SEV. AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK" SOUND WHEN STRUCK, THE FIELD.
PRIMARY SOIL TYPE CC’?o:glgngcy PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH :?;\SN:&LE%Z?;TE?;ON @ o°7 our TEST BORING SAMPLE IE_TESTEQ WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
HVALUE) STONS/FRE ) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
VERY LOOSE 4 IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T0 SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CranLe LOOSE 470 10 SO SYHEoL D ouoe corne S BULK SAMPLE S EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ITS LATERAL EXTENT.
MATERIAL MEDIUM OENSE 10 10 30 N ARTIFICIAL FILL OTHER THAN 56~ SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 100 8PF LENS - A 80DY OF SOIL OR ROCK THAT THING QUT IN ONE 0R MORE OIRECTIONS.
(NON-COHESIVE) gENSE 30 10 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTILED (40T.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE 550 . heen o ST- SHELBY TUBE . SEV THE MASS 1S EFFECTIVELY REDUCED 10 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT ] w025 - - INFERRED SOIL BOUNDARIES & MONITORING WELL SAMPLE REMAINING, SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT OWLY MINOR | PERCHED WATER - WATER MAINTAINED AOVE THE NORMAL OROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 0.5 = 7Ei7=>  INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, If_ TESTED, YIELDS SPT N_VALUES ¢ 109 BPF INTERVENING IMPERVIOUS STRATUM,
’S‘HE’S;?_Y "Eg;":;‘r STIFF g }g 185 8.5 ’? ! N JAN f;giﬂ[‘f}ifo,, AT~ RECOMPACTED COMPLETE ~ ROCK REDUCEC T0 SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND BESIOUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 T0 38 i T ALLUVIAL SOIL BOUNDARY TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES QR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.0.0. - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 9 2025 DIP/D : () StorE INDICATOR ALSD AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED 8Y THE TOTAL LENGTH OF CORE RUN AND
IP DIRECTION OF INSTALLATION CBR - CBR SAMPLE XPRE
TEXTURE OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS EXPRESSED- AS A PERCENTAGE.
OO SPT NevaLLE VERY HaRD  CONNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECINENS REQUIRES SAPROLITE (SAP.) - RESIOUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE ¢« 10 4 60 208 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. ’
OPENING (MM} 476 28 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD fﬁ"ue”&?ﬁgﬁﬁgﬂgé,ﬁg"fe OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER CoBBLE GRAVEL e e sILT cLay AR - AUGER REFUSAL ED. - MEOIUM - T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
(BLDR.) (o8 (GR (CSE. S0 . 509 L) () 8T - BORING TERMINATED PMT - PRESSUREMETER TEST 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
P - " ppn pps — CL. - CLAY SD. - SAND. SANDY HARD g:c:\égsﬁtzrgy Bmc; BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED ST PLANE
2 - - CPT - CONE PENETRATION TEST SL.~ SILT, SILTY 3 ]
size N ¥ CSE. - COARSE SLL - SLIGHTLY MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANGARD PENETAATION TEST IPENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS M OR B.A.F.) OF
T - CORING TERMINAT TCR - TRICONE REFUSA HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE @ PENETRATION OF 1FOOT INTO SOIL wWITH
SOIL_MOISTURE - CORRELATION OF TERMS CT - CORING TERMINATED € L A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS LESS THAN 2.1 FOOT PENETRATION
OMT - DILATOMETER TEST 7 - uNIT wEIGHT POINT OF A GEOLOGISTS PICK. WITH 60 BLOWS.
et Foraemrtion & | GUIDE FOR FIELD MOISTURE DESCRIPTION OPT - DYNAMIC PENETRATION TEST - DAY UNIT WEIGHT SoFT CAN BE GROVEQ OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION e - VOID RATIO 7a - DAY UNIT WEIGH FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL, THIN SIRATA CORE RECOVERY (SRECJ - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTH
F.- FINE W - MOISTURE CONTENT PIECES CAN BE BFOKEN BY FINGER PRESSURE . . OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY FOSS. - FOSSILIFERGUS V. - VERY ) - :
(sAT) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED ST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA_ROCK_QUALITY DESIGNATION I5.R.0.04 - A MEASURE OF ROCK QUALITY DESCRIBED Bv: .
it L Ui VST - VANE SHEAR TES e o MORE TN THICKNESS £ : : TOTAL LENGTH OF ROCK SESMENTS WITHIN A STRATUM EOUAL TO OR CREATER THAN 4 INCHES OIVIOES 8¥ Tt
161D LiNiT SoFT O0R MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
- ASTIEL - L FRAGS, - FRAGMENTS PINGERAL . TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REOUIRES DRYING TO - T0PSOIL (LS. - SURFACE SOILS Y CONTAIN ANIC MATTER,
RaNGE - WET - 0 ATTAIN OPTIMUM MOISTURE EOUIPMENT USED ON_SUBJECT PROJECT FRACTURE SPACING BEDDING SURFACE SOILS USUALLY CONTAINING OROANIC MATTE
pLL - PLASTIC LiMIT ) HAMMER TYPE: TERM SPACING IERM 1HILHESS BENCH MARK: TBM: BL-19.5/8 * REBAR WITH CAP, N: 988964.9 _E: 1215039.1
ORILL UNITS: ADVANCING TOOLS: VERY THICKLY BEDOED > 4 FEET
10; AT OR NEAR OPTIMUM MOISTURE A TOMAT MANUAL VERY WIDE MORE THAN 18 FEET -L- STA, 68+69,80, 48.88" LT,
oM OPTIMUM MOISTURE - MOIST - (0 SOLID; A MU ul D AUTOMATIC D wiDE 370 16 FEET THICKLY BEDDED 15 - 4 FEET -
SL .} SHRINKAGE LIMIT D MOBILE 8- CLay BiTs MODERATELY CLOSE 110 3 FEET THINLY BEODED @.16 - 1.5 FEET ELEVATION: 3178.27
T - . VERY THINLY BEDDED 0.03 - 0.16 FEET
REGUIRES ADDITIONAL WATER TO D 67 CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 8.6 TO 1 FEET THICKLY LAMINeT 0,00 - 0.03 FEET NOTES:
- DRY - D) O VERY CLOSE LESS THAN 816 FEET ICKLY LAMINATED
ATTAIN OPTIMUM MOISTURE 8K-51 g & HOLLOW AUGERS D'B THINLY LAMINATED < 0.008 FEET
PLASTICITY . HARD FACED FINGER BITS - INDURATION AUGER PROBE
CME-45 N Q3
PLASTICITY INDEX 1 DRv STRENGTH FOR SEOIMENTARY ROCKS, INOURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
[ ruc.consioe inserts [+
NONPLASTIC 0-5 VERY LOW X cve-s50 arv o FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY &-15 SLIGHT X casine B wr sovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE,
MED, PLASTICITY 16-25 MEOIUM
PORTABLE HOIST [ wicone * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH D D [D] HaND AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB,
COLOR D OTHER INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
5 core it SOUNDING ROD F a
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN,REQ, YEL-BRN, BLUE-GRAY) - D VANE SHEAR TEST DIFFICLT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED 1O DESCRIBE APPEARANCE. D OTHER [:] OTHER D oTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

REVISEN  0Q/IR 700
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SOIL TEST RESULTS
SAMPLE . DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
__IYO. OFFSET SEM‘ION INTERVAL CLASS. LL} PL C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
S5-93 75 RT. 58425 | 8.5-10.0° A-4(0) 2 | NP1 233 41.2 214 151 99.2 83.0 418 2.8 -
S5-68 80'RT. 59420 3.5-5.0° A-2-4(0) 26 | NP 30.1 343 24.6 11.0 828 66.8 324 - ~
S5-69 80’ RT. 59420 8.5-10.0° A-4(0) 2% 15 169 36.6 2.2 24.3 99.6 9.1 517 164 ~
SS-70 80’ RT. 59+20 13.5-15.0° A-4(0) 28 | NP 164 45.7 29.5 84 99.9 93.3 45.3 9.3 -
5545 gg_§ [ | 60435 B5I50 A4 | 22 | NP| 254 | 55 | 140 | 61 | &78 | 727 | 418 | 19 Z
13 N §|ln
-L-| STA 5548174 i (L g S *]-53_ §,: FAN gg * §
ELEY.3/%612 |\ TOP _§F WALL—h B RN A= BN N IR
-L-| sTA55+8174 \ \ NG & 5 556 !;,,3 NS N
e} 36984 |\ Bl il ST : JE JC fu 3,220
N 1 ] t _2 B_2A 1 5845 1
\\ §§ \ 2 ET"%_L_) 80’ R} (-L-) B0’ RT. f-1) L‘"_Ej Blsa
S ,'g . % serr i _golrr (1)
i ' 2 7 .
\\ s 2;; G S .§ mC ST~ | _|EH] 3210
W% | & % el EE S O T
5 ;‘3 2 : § %g o~ 4 2 q"”.o\ (355 % § N
IR v . " o, P — bt B
3,200 s -1 . z | "eh = TR G 3,200
f;’ ~ Z IS —r o i - STA.6/+40
A e wify E S «/':*-—/ g \\ /ELEV.}.IEI.97
3,190 I T ey 4] c1f > 2 3,190
= > F1ADE 7¢ P = 1 Q\\ \
§ & ™ "5‘4'/7,0 FlaD
Y 27 s N — % T : N
7% \‘?.\\ 4 -Ci T~ ’ “
== - > B Z,
3,180 (A)| Loase, brown § whitelfne to|coorse|SanD 4~2-4} with gtovel, ary 1o mojst. ~ARTIFICIAL FiLL7 o rorE on N B Psadne I~ B oo 3180
o z”fls L IES VS T 2 i
(B)| Brown| BIOTITE GRAYITIC GHEISS. WEATHERED [ROCK - ar P o " 1 Z S~
FIAD R T e YO T 11T = % ~ v
. Blow dounts iikely Infldted due td gravel f1aD 24 '\
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cT
GROYND ELEVHTION Fia - crhead
£LEV.3J7379
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% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 5 OF 17
[1¥ BORELOG REPORT |

PROJECT NO. 35015.1.1 [1p. u-2020 | COUNTY  Watauga | GEOLOGIST C. Baldwin
SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone . GROUND WTR (ft)
BORING NO. B-1Wall 4 ' STATION 58+25 OFFSET 75ftRT ALIGNMENT -L- ' 0 HR. N/A
COLLARELEV. 3,2146ft | TOTAL DEPTH 35.01t NORTHING 908,770 . EASTING 1,214,846 1 24 HR. FIAD
DRILL MACHINE CME 550 DRILL METHOD 2.25" ID HSA ‘ HAMMER TYPE Automatic
START DATE 07/02/07 COMP. DATE 07/02/07 SURFACE WATER DEPTH N/A DEPTH TOROCK 17.0ft
BLOW COUNT BLOWS PER FOOT samp. | /1 L
E(Lfgv DE(;:)T H . 25 5 75 100 A o SOIL AND ROCK DESCRIPTION
0.5f | 0.5t | 0.5ft ) A ; NO. | /moll 6 | ELEv. @) DEPTH (i)

3215 | ) . 3,214.6 GROUND SURFACE 0.0

T PR PR U R R B ALY ASPHALT VG

+ SR R ARTIFICIAL FILL
321117 35 N Brown, fine sandy SILT (A-4).

T 10 6 7 : '*’1;

T Ty 32076 7.0
320617 8.5 -4 RESIDUAL
1200, 2 B EEER TR B B Light brown with orange, fine to coarse sand

4 6 5.1 12 -~—L17\ 85-83 SILT (A-4(0)), with little clay. Y

~
o+ PO N PP
N

3201171 135 A IR e A IR

1 10 18 | &7 S o

I N 31976 17.0
3,196.1T7 18.5 ‘ n .o R e CRYSTALLINE ROCK )
— o001 R B IR B | Light brown, BIOTITE GRANITIC GNEISS.

:: ‘-___:_ _____ 3,182.6 22.0

4 N A Light brown & orange, silty fine to coarse SAND
3191171 235 = 5 5 . l.: - (A-2-4), saprolitic.

- T

T ) lﬁ .
3,186.17 285 N I D D il 34856 29.0

A4 30 | 56 |44/0.2 T Y - WEATHERED ROCK

1 e o Light brown & orange, BIOTITE GRANITIC

1 Wi GNEISS.
3,181.17 335 T /:

46 51 [49/0.5' 100109 é—:&,mﬁ 35.0

Boring Terminated at Elevation 3,179.6 ft in
WEATHERED ROCK (BIOTITE GRANITIC
GNEISS)

NOTES:

1) Driller indicates harder drilling ata
depth of 17.0".

PR YOO SO AT S WY SN YO AEU SURY TOE YOS SO ORI HOON AN N O W W IO 1 |

ORI B

"

i

RTINS TR YO ST RO W SUNY VY S SO |
-ttt et ettt

lrll]rl1lililll}lxi[lll!'llll'l,!lllllll!llrl

NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12/11/07




S

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

PROJECT NO. 35015.1.1

| 1. U-4020

i COUNTY Watauga

| GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone

BORING NO. B-2Wall 4

STATION 59+20

OFFSET 80ftRT

ALIGNMENT

 COLLARELEV. 3,216.5ft

TOTAL DEPTH 24.0ft

NORTHING 908,796

| EASTING 1,214,938

GROUND WTR (ff)
0HR. N/A
24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

‘HAMMER TYPE Automatic

| STARTDATE 06/26/07

COMP. DATE 06/27/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 19.0 ft

NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12M10/07

BLOW COUNT BLOWS PER FOOT | SAMP. L
ELEV DEPTH ° v o SOIL AND ROCK DESCRIPTION
@ ® | ostt | osft | ostt | O 25 5 A 1011 No. L moll e | eev.m DEPTH ()
3220 | N
1 L 32158 GROUND SURFAGE 94
I E R 2 ~=@5—‘\ ASPHALT 7
T i o ARTIFICIAL FILL
3213.0] 35 17 2 Light brown, fine to coarse SAND (A-2-4(0)),
1 3 4 2 *6 o sse8| M REL with some silt, little clay.
—+ \ 432005 7.0
+ B R ARTIFICIAL FILL
32080 85 - 5 5 3 L o Gray, fine to coarse sandy SILT (A-4(0)), with
4 . &11 B SS-69 | 11% some clay.
J _ \- - 32045 120
1 YRR RESIDUAL
3,203.07 135 \ . ,
+ LY B - Light brown, fine to coarse sandy SILT (A-4(0)),
T 10 10 15 . »25 R [ | SS-70| 9% ¢ with trace clay. Y (G40
3,198.07 185 I TR TR T § 3,198.0 185
i 60/0.2' 0102 2 WEATHERED ROCK
1 RS ! Light brown, BIOTITE GRANITIC GNEISS.
I RS2 = CRYSTALLINE ROCK
4 - Brown, gray & white, BIOTITE GRANITIC
+ ToA 31925 GNEISS. 24.0
T Boring Terminated at Elevation 3,192.5 ft in
T CRYSTALLINE ROCK (BIOTITE GRANITIC
- GNEISS)
¥ NOTES:

PR SIS W S IR |

3

| SN RNT WOR SRR INN JUN YN VAR YOR S HNY W YOO VUNT S WO WA }
-ttt — et

1

T

RRTSNE S WN AU W S BN T
-ttt

T

)llilllilll|l![1lll!II|7‘l[f’l!I(l‘llll‘illll‘;li’l|

1) Auger refusal at a depth of 19.0".

2) Began coring at a depth of 19.0".

3) 0 hr. water not measured due to water
introduced for coring.

23 NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 6 OF 17

PROJECTNO. 3501511  |ID. U-4020 | COUNTY Watauga | GEOLOGIST C. Baldwin

SITE DESCRIPTION _Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone ' GROUND WTR (ft)
BORING NO. B-2Wall4 STATION 59+20 OFFSET 80ft RT ALIGNMENT -L- OHR.  N/A
COLLARELEV, 321651 | TOTALDEPTH 24.0f NORTHING 908,796 EASTING 1,214,938 24HR. - FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 06/26/07

COMP. DATE 06/27/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK 19.01t

CORE SIZE NQ-3 °

TOTALRUN 501t

DRILLER J. Sehulster

DRILL RUN STRATA
B | | R | RATE REC. | RaD S RES TR0 o DESCRIPTION AND REMARKS
@ ® 1 ® Minfft) | 5% | 9% | %1% o] ey {ft) DEPTH (ft)

3197.5 Begin Coring @ 19.0 ft
3TS7EL 180 [ 5.0 | 4:401.0 | (5.0) | (3.8) (5.0) | (3.8) Pt 31975 CRYSTALLINE ROCK 19.0

E 4:29/1.0 | 100% | 76% ) RS-2 [100%] 76% ¥ 4= Brown, gray & white, slightly weathered, hard BIOTITE GRANITIC GNEISS, joints

- 4:37/1.0 ] e, @ 0°, 20°, 30°, 60°, .

E 4:45/1.0 o RS-2 20.2'-20.5' qu=22 i
3,19254+ 24.0 4:52/1.0 A 31925 . 5 qu=22,866 psi N 24.0

Boring Terminated at Elevation 3,192.5 ft in CRYSTALLINE ROCK (BIOTITE
GRANITIC GNEISS)
NOTES:

NCDOT CORE SINGLE J66-038.GPJ NC_DOT.GDT 12/11/07

PR T S |

EANAN At e St M et A S S Mt S St M Ut M J S S Mt MRS S e I BS: BN Dt St S S S S Sy BN Dt Bt B Suat Sy S mar

TSN WO SUUT RS0 U YOURE TN YUK N JURN YU JUUR UL WO DU SR YOI TOOON WOUN SUANC YOO DU YONOC WO SN0 VUR WAL SO SN (N T WY AR SO JUE WO VUUE SO JHUN JUOY WOURE WAL WO SN ST SRR DS Y T SO SO
L B e O A B e e p e

i
-ttt ettt

b o Ly 1y

=1t

1) Auger refusal at a depth of 19.0".
2) Began coring at a depth of 19.0".
3} 0 hr. water not measured due to water

introduced for coring.

lI[l'II[ll(l,lI!l](!ll'IIIIlIlll{‘lllllllltlll(illlt,ll‘T‘ll'l‘llllllllljlll
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CORE PHOTOGRAPHS: Station 59+20, 80 feet Right ' SHEET 7 OF 17

SCALE IN FEET

Project 35015.1.1 TIP U-4020 December 2007
US 421 (King St,) from US 321 (Hardin 8t) to NC 194 (Jefferson Rd,) in Boone :
Watauga County, North Carolina
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BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

[PROJECTNO. 3501511  |ID. U-4020 | couNTY Watauga | GEoLOGIST C. Baldwin
SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone | - | GROUND WTR (ft)
BORING NO. B-2AWall4 STATION 59+25 OFFSET 80ft RT ALIGNMENT -L- OHR.  NA
COLLARELEV. 3,216.3 ft TOTAL DEPTH 39.6 ft NORTHING 908,797 EASTING 1,214,943 24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 07/03/07

COMP. DATE (07/03/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 20.0 ft

3

It

T RRTERC TN B W

| YO RO ST WO SN W B
1ttt -ttt

bt
t

1

Tttt

PRI WO FRO SO NS W

NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12/11/07

BLOWS PER FOOT SAMP. L
ELEV DEgTH SLOWCOUNT \/ o} SOIL AND ROCK DESCRIPTION
@® ® | ostt | ostt | osft | |0 % % 7510 NO. L/moil 6 | Eev. g : DEPTH (f)
3220 | |
k - 32163 GROUND SURFACE g9
T L ~ASPHALT T
T <~; N " Augered through soil.
1 F .
-+ <~). -
4 <~; :
+ ot
T ) b N
1 . myl
1 . FoF
F - (ugm
1 . hF
I ' $-br
<+ "'") -
pu TPl
Fol
T .
I D A N I SRR SUUE PL
T bl 3,196.3 200
1 i CRYSTALLINE ROCK
T \RS-3, Pd Gray & white with brown, BIOTITE GRANITIC
T iR GNEISS.
T (P
4 o
A ?(é-
] Zn
] 7
- %‘/ﬂ;h
] iR
4 %4:/1_
] L
4 /lj/’ L
] il
] p":f__s,ns.s 375
] i WEATHERED ROCK
3,176.81 395 e | 3,176.8 Brown, BIOTITE GRANITIC GNEISS. 39.5
] \60/0.1 6004 o126/} CRYSTALLINE ROCK
- Brown, BIOTITE GRANITIC GNEISS.

lr!l{llll‘l]Illll)ll|lll}Trll’||11’

Boring Terminated at Elevation 3,176.7 ft in
CRYSTALLINE ROCK (BIOTITE GRANITIC
GNEISS)

NOTES:

1) Auger refusal at a depth of 20.0'.
2) Began coring at a depth of 20.0".
3) 0 hr. water not measured due to water

introduced for coring.

NCDOT CORE SINGLE J66-038.GPJ NC_DOT.GDT 12/11/07

L8 NCDOT GEOTECHNICAL ENGINEERING UNIT

LL¥ CORE BORING REPORT

SHEET 8 OF 17

PROJECT NO. 35015.1.1 l ID. U-4020 I COUNTY Watauga ’ GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-2A Wali 4 STATION 59425 OFFSET 80ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 3,216.3 ft | TOTAL DEPTH 396 ft NORTHING 908,797 EASTING 1,214,943 24 HR. FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 07/03/07

| COMP. DATE 07/03/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 20.0ft

CORE SIZE NQ-3 .

TOTALRUN 1951t

DRILLER J. Sehulster

DRILL RUN STRATA |
E(Lfg" DE(%T H R(g)N RATE R@‘)& ROD SAmP- ReS [ R0 o DESCRIPTION AND REMARKS
Min/ft) | % % : % | % 1G1 ELEV.(R) DEPTH (ft)

3196.3 Begin Coring @ 20.0 ft
39637 200 | 50 | 4:16/1.0 | (5.0) | (3.3) A 3.196.3 CRYSTALLINE ROCK 20.0

T 4:37/1.0 {100% | 66% )RS3 (17~f) (14;1) A Gray & white with brown, slightly to very slightly weathered, hard to very hard

] ﬁgﬂ'g , 100%| 81% = BIOTITE GRANITIC GNEISS, joints @ 10°, 30°, 40°, 70°. :
31013+ 250 Sato /; RS-3 20.7"-21.0" qu=15,500 psi

7 50 | 4:37/1.0 | (5.0) | (4.0) i

. 4:40/1.0°| 100% | 80% Tt

] 4:46/1.0 12

] 4:50/1.0 ~
3,186.3T 30.0 4:52/1.0 i

] 45 %1%).3 @5) | (4.0) >

e . . 0/ 10/

] 4507170 | 100%] 89% o

. 4:39/1.0 ]
3181.8] 345 4:45/1,0 s

i 50 | 4:30/1.0 | (34) | (2.8) 7

i 4:27/1.0 | 68% | 56% 2

i 4:31/1.0 7l 31788 - 375

- 1:30/1.0 (04) [ NA L WEATHERED ROCK
3,176.81 39.5 1:15/1.0 | | 20% L. 3,176.8 Brown, severely weathered, soft BIOTITE GRANITIC GNEISS. 39.5

N=60/0.1 _ CRYSTALLINE ROCK
Brown, BIOTITE GRANITIC GNEISS.
‘Boring {erminated a evation 3, . n G
GRANITIC GNEISS)
NOTES:

PSRN ST VNN SO WY N VU WA NSO TN SR S [N U SO YOO YUt SN SO TORNY SN W U SO S YONOY WO SUNY SO SO YOO W SV SO OOY SO OO0 S
++-—t+t+-t-+-rrt+t+-r-+--t+-+-t-tt--tt-1--r-r----r- -t -t ettt ettt

bt}

|

PSR SN SN ISR ST VAR SN NN U SO T

TlT‘llll}lll(]lllllllllrlll(lllll!l!‘lll’llll[!liI'll'llllll‘

1) Auger refusal at a depth of 20.0".
2) Began coring at a depth of 20.0".
3) 0 hr. water not measured due to water

introduced for coring.
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CORE PHOTOGRAPHS: Station 59+25, 80 feet Right SHEET 9 OF 17

20.0 ft.
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SCALE IN FEET

29.2 ft

SCALE IN FEET

December 2007

Project 35015.1.1 TIP U-4020 -
US 421 (King St) from US 321 (Hardin St,) to NC 194 (Jefferson Rd.) in Boone
Watauga County, North Carolina
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Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥Y BORELOG REPORT

PROJECT NO. 35015.1.1

| ID. U-4020

| couNTY Watauga

| GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone

BORING NO. B-3Wall 4

STATION 60+35

OFFSET 80ft RT

ALIGNMENT -L-

COLLAR ELEV. 3,214.3 1t

TOTAL DEPTH 2461t

NORTHING 908,832

EASTING 1,215,047

GROUND WTR (ft)
0 HR. N/A
24 HR. FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

COMP. DATE 06/21/07

SURFACE WATER DEPTH N/A

'DEPTH TO ROCK  24.1 ft

START DATE 06/21/07

’ PER FOOT SAMP. L . '
ELEV DE;TH BLOW COUNT BLOWS v o SOIL AND ROCK DESCRIPTION
@® ® | osit | osft | osft | |0 25 5 » 100} | NO. | /moil 6 | Etev DEPTH (ft)
3215 | GROUND SURFACE 99
. N SO ASPHALT A__os
] L ABC STONE /
321081 35 1o ‘ ARTIFIGIAL FILL
- 8 18 18 936 D Brown & white, silty fine to coarse SAND
J [ P A (A-2-4), with gravel.
P . . 1 . .
320581 85 B O I
- 2 | 12 | 28 Lo M
] I ,/. . . 12.0
. 2 S ARTIFICIAL FILL : :
3,200.8L 13.5 4 5 7 Y . Gray & brown, fine to coarse sandy SILT
- $15 - $S-45-1 19% (A-4(0)), with some clay.
] b .
J A
319581 185 -1 . 190
N 28 |100/0.5' S B e B S WEATHERED ROCK
- - SRR Light brown, BIOTITE GRANITIC GNEISS.
. 241
= - CRYSTALLINE ROCK
| 5 Light brown with gray & white, BIOTITE
i i GRANITIC GNEISS.

PRI B

PRV EN N WU YR NN WY OO YU AN G SRR 1Y NN SUNT WY SH WY SN AT TN AT YUY SN SO SO ST T

3

popope boa

et r - e e — e /4 4 e e - 0+t - e /e e e /e e e — e et e e e e - e e e e e - -t e e e ettt e ettt

'TIT!!II!IIl’(‘llll’lll!'llllllll(lllll‘ll.ll'1r"r

Boring Terminated at Elevation 3,188.7 ft due

to crooked tools

NOTES:

1) Auger refusal at a depth of 22.6".

2) Began coring at a depth of 22.6'
3) Abandoned boring at a depth of
due to crooked tools.

24.6'

4) 0 hr. water not measured due to water

introduced for coring.

* Blow counts at 3.5' & 8.5' likely inflated

due to gravel.

NCDOT CORE SINGLE J66-039.GPJ NC_DOT.GDT 12/11/07

~ . NCDOT GEOTECHNICAL ENGINEERING UNIT

NLi#¥ CORE BORING REPORT

SHEET 10 OF 17

PROJECT NO. | 35015.1.1

[ID. U020

| COUNTY Watauga

| GEOLOGIST C. Baldwin

| SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone

BORING NO. B-3 Wall 4

STATION 60+35

OFFSET 80ftRT

ALIGNMENT

-L-

COLLARELEV. 321431t

TOTAL DEPTH 246 ft

NORTHING 908,832

. | EASTING 1,215,047

GROUND WTR (ft)
OHR.  NA
24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 06/21/07

COMP, DATE 06/21/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 24.1ft

CORE SIZE NQ-3 .

TOTALRUN 2.0t

DRILLER J. Sehulster

DRILL RUN STRATA
ELEV | DEPTHIRUN | pa7g [REC. [ RQD | SAMP. I'RECTRQD DESCRIPTION AND REMARKS
@ | @ || | OO N @@ '
- % % % | % ELEV. (ft) DEPTH (ft)
3191.7 Begin Coring @ 22.6 ft
STOT7L7228 1 2.0 | 2:27/1.0 | (0.5) | (0.0) '%- 31902 , WEATHERED ROCK
3,180.7.L 246 3:32/1.0 1 25% | 0% - 05100 SCPTTY Light brown, severely weathered, soft BIOTITE GRANITIC GNEISS. 24.1

PNV AN SRS VAN SRS SUNT S SO UNN TN SO VAN VAN VNN W ISR WUN WU WOUK WO ST YONN YO YT WO VOO YOO YO Y ST SO W WO

1
LIRS N NS SU SN St IR S S I S JO EN SN B T M R B S S S Suats U SR It RS S TR St S SN SN S SN SRS B S M Sune IR S SR S R BN B S SRS UM A M S S S R S MU S A SN A MRS RIS U SR Nt s At S e SN Benk M S M Mt i f St

PR S O YO A N

YR N SO SO WL W T ST

RN

ORI DU T W NN N SN N SN )

STRATA REC=0%, RQD=NIA (continued)

CRYSTALLINE ROCK

Light brown with gray & white, moderately weathered, moderately hard BIOTITE

GRANITIC GNEISS.

NOTES:

due to crooked tools.

introduced for coring.

due to gravel.

Boring Terminated at Elevation 3,189.7 ft due to crooked tools }

1) Auger refusal at a depth of 22.6".
2) Began coring at a depth of 22.6',
3) Abandoned boring at a depth of 24.6'

4) 0 hr. water not measured due to water

* Blow counts at 3.5' & 8.5’ likely inflated

Flllrlllllll-[llXl"llll!lllll!lIIIll'llll[lF[Y[llllllllll!!llll||’|l;|ll(llllll
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Project 35015.1.1 TIP U-4020 December 2007

US 421 (King St) from US 321 (Hardin 8t.) to NC 194 (Jefferson Rd.) in Boone
Watauga County, North Carolina



Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

PROJECTNO. 3501511  |ID. U-4020 | COUNTY Watauga | GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 4 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-3A Wall 4 STATION 60+40 'OFFSET 80ft RT ALIGNMENT -L- OHR. N/
COLLAR ELEV. 321421 TOTAL DEPTH 44.6 ft NORTHING 908,834 EASTING 1,215,052 24HR.  FIAD|

DRILL MACHINE CME 550

DRILL METHOD 2.26" ID HSA/NQ-3 Core

'HAMMER TYPE Automatic

START DATE  06/26/07

COMP. DATE 06/26/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK 226 ft

NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12/14/07

SAMP, L 4
ELEV | DEPTH| BLOWCOUNT BLOWS PER FoOT - v o SOIL AND ROCK DESCRIPTION :
® @ | osft | osft | ost | |0 % 50 75 1001 | NO- | /moll 6 | ELev. @) DEPTH (R)
3215 L 32142 GROUND SURFACE 05l
T i ASPHALT 7
I » Augered through soil.
1 L 31916 226
I N I N B R CRYSTALLINE ROCK N_2238}
-+ ~ Gray, BIOTITE GRANITIC GNEISS. N\_2a7
WEATHERED ROCK
+ Brown, BIOTITE GRANITIC GNEISS.
T i CRYSTALLINE ROCK
1 F 31854 | | ight brown, BIOTITE GRANITIC GNEISS. 28.8
T >',i¢- WEATHERED ROCK
1 o Brown, BIOTITE GRANITIC GNEISS.
+ Yeln CRYSTALLINE ROCK
+ [ RS4 Crg Light brown, BIOTITE GRANITIC GNEISS.
T S CRYSTALLINE ROCK
T i Gray, white & brown, BIOTITE GRANITIC
1 5’;«? GNEISS.
+ (/\_
1 A 51746 39.6
1 P CRYSTALLINE ROCK
+ e Brown, white & gray, BIOTITE GRANITIC
+ A GNEISS.
(27
.:: Pl A—3,169.6 . ] 44.6
+ o Boring Terminated at Elevation 3,169.6 ftin .
1 - CRYSTALLINE ROCK (BIOTITE GRANITIC
I - GNEISS)
T - NOTES:
T i 1) Auger refusal at a depth of 22.6".
T B 2) Began coring at a depth of 22.6".
T R 3) 0 hr. water not measured due to water
T A introduced for coring.
T L
T s
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PROJECT NO. 35015.1.1 [i0. U020 | couNTY Watauga | aEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wali 4 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-3A Wall 4 STATION 60+40 OFFSET 80ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 3,214.21t TOTAL DEPTH 4461t NORTHING 908,834 EASTING 1,215,052 24 HR. FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 06/26/07

COMP. DATE 06/26/07 SURFACE WATER DEPTH N/A

| DEPTH TOROCK 226ft

CORE SIZE NQ-3

TOTALRUN 2201t DRILLER J. Sehuister

NCDOT CORE SINGLE J68-039.GPJ NC_DOT.GDT 12/14/07

DRILL RUN - _STRATA | L
o 1P| T | RaTE [TEG-TRGD SAWMP [RECTRAD] 6 DESCRIPTION AND REMARKS
Min/ft) | % | 9% . % | % G| ELEV.(f) DEPTH (ft)
31916 Begin Coring @ 22.6 ft
3A9TEL 228 | 20 | 3:2011.0 | (1.1) | (0.0) CRYSTALLINE ROCK N 226
3,189.64- 246 3:47/1.0 | 55% | 0% Gray, moderately severely weathered, moderately hard BIOTITE GRANITIC  |]
+ 50 [ 257710 [y 1 0.0) GNEISS, close fracture spacing. STRATA REC=100%, RQD=0% 1Y
] 2:2111.0 | 209 | 0% WEATHERED ROCK n
] 23 Brown, severely weathered, soft BIOTITE GRANITIC GNEISS.
318461 296 50710 STRATA REC=0%, RQD=N/A 28.8
3 50 | 4:401.0 | (5.0) | (1.4) , CRYSTALLINE ROCK : '
E 4:52/1.0 1100% | 28% Light brown, moderately severely weathered, moderately hard BIOTITE GRANITIC
J 4:57/1.0 GNEISS, close fracture spacing; joints @ 70°.
4 4:52/1.0 RS4 STRATA REC=100%, RQD=0%
3,179.6+4 346 4:37/1.0 WEATHERED ROCK . .
: 5.0 [4:52/1.0 | (5.0) | (4.7) Brown, severely weathered, soft BIOTITE GRANITIC GNEISS.
E 5:07/1.0 }100% | 94% . STRATA REC=0%, RQD=N/A .
1 S . CRYSTALLINE ROCK .
s1746] 306 P Light brown, moderately severely weathered, medium hard BIOTITE GRANITIC 39.6
* . 50 | 447110 o[G0 GNEISS. STRATA REC=100%, RQD=0% —
J 4:3211.0 1100%} 20% | CRYSTALLINE ROCK
4 42710 Gray, white & brown, moderately to slightly weathered, hard BIOTITE GRANITIC
E 4:35/1.0 GNEISS, joints @ 20°, 30°, 40°, 80°, 90°. STRATA REC=100%, RQD=59%
3,169.64- 446 4:36/1.0 RS-4 32.7'-33.0’ qu=14,626 psi 44.6
E : : CRYSTALLINE ROCK
Brown, white & gray, moderately severe to moderately weathered, medium to
moderately hard BIOTITE GRANITIC GNEISS, joints @ 10°, 30°.

YRSV YOO JUNN (VU EUOY SO SN N SO SO S SO SURY SO THOT WOUN SUN JNY SN YOO VOO SO N SO0 T
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STRATA REC=100%, RQD=20%

NOTES:

1) Auger refusal at a depth of 22.6'.
2) Began coring at a depth of 22.6".

introduced for coring.

llllllﬁ*l;illlIl‘T!I(tlllllll]illl)i(!rl”{llllIllllllllillll

Boring Terminated at Elevation 3,169.6 ft in CRYSTALLINE ROCK (BIOTITE
GRANITIC GNEISS)

3) 0 hr. water not measured due to water
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SCALE IN FEET

SCALE IN FEET

Project 35015.1.1 TIP U-4020 December 2007

US 421 (King St,) from US 321 (Hardin St,) to NC 194 (Jefferson Rd.) in Boone
Watauga County, North Carolina
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‘U-4020
DESCRIPTION: US 421 in Boone Wall4
REPORT ON SAMPLES OF: SOIL FOR QUALITY
PROJECT: 35015.1.1 COUNTY: Watauga
DATE SAMPLED: 6/07 RECEIVED: 7/07 and 10/07
SAMPLED FROM: Wall 4 (-L- Stations) REPORTED: 8/07 and 11/07
SUBMITTED BY: E.C. Howey, L.G., P.E. BY: D. Jenks
TEST RESULTS
PROJ. SAMPLE NO. SS-93 SS-68 SS-69 S$S-70 SS8-45
BORING NO. Wall 4 Wall 4 Wall 4 -Wall 4 Wall 4
Retained #4 Sieve % 0.0 10.6 0.0 00 | 68
Passing #10 Sieve % .. 99.2 82.8 99.6 99.9 87.8
Passing #40 Sieve % 89.0 66.8 92.1 93.3 72.7
Passing #200 Sieve % 41.8 324 517 45.3 41.8
MINUS #10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 22.3 30.1 16.9 16.4 25.4

Fine Sand Ret - #270 % 41.2 34.3 36.6 457 35.5

Silt 0.053 - 0.010 mm % 214 24.6 22.2 29.5 14.0

Clay <0.010 mm % 15.1 11.0 24.3 8.4 - 251
L.L. 26 26 26 28 22
pP.L. NP NP 21 NP NP
P.L NP NP 5 NP NP
AASHTO Classification A-4(0) A-2-4(0) A-4(0) A-4(0) A-4(0)
Station (-L-) 58+25 59+20 59+20 59+20 60+35
Offset 75' RT 80'RT 80'RT 80'RT 80'RT
Depth {ft) 8.5 35 85 13.5 13.5

to 10.0 5.0 10.0 15.0 15.0

Moisture Content (%) 12.8 16.4 9.3 19.0

NP=Not plastic

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

Soils Engineer
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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 Wall 4

» Unit Unconfined | Young's | Splitting Tensile
Geologic Run Weight Compressive | Modulus Strength :
Sample #| Boring# | Depth (ft) Rock Type | Map Unit| RQD |Length (in)| Diameter (in) (PCF) Strength (PSl)| (PSI) . (PSD) Remarks
B-2 Wall 4 ' ‘ ’
Station
59+20 -L- Biotite Granitic v o
RS-2 | 80feetRt. | 20.2 -20.5 Gneiss | Ybgg 76% 3.70 | 1.75 166.2 22,866
' B2-A Wall 4 B .
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 80 feet Rt. | 32.7 - 33.0 Gneiss Ybgg 28% 3.75 1.74 163.9 - 14,626
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SITE PHOTOGRAPHS | . SHEET 16 OF 17

Photograph No. 2: Beginning of Wall 4, in front of Country Inn & Suites, looking east

Photograph No. 4: Front Slope at Wall 4, looking south

Project 35015.1.1 TIP U-4020 December, 2007
US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone

Watauga County, North Carolina
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SITE PHOTOGRAPHS

Photograph No. 5: Front Slope at Wall 4, looking southeast Photograph No. 7: Front Slope at Wall 4, looking southeast
(in front of Country Inn & Suites) (in front of Best Western)

Photograph No. 6: Front Slope at Wall 4 between Best Western (left) . .
and Country Tnn & Suites, looking south Photograph No. 8: Front Slope at end of Wall 4, looking south

Project 35015.1.1 TIP U-4020 December, 2007

US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone
Watauga County, North Carolina
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STATE OF NORTH CAROLINA e oo i

CONTENTS DEPAR TMEN T OF TRANSPORTATION

CONST.
SHEET DESCRIPTION

; IlETéEENDS T DIVISION . OF HIGHWA YS " THE SUBSURFACE INFORMATION A‘D THE SUBSURFACE INVESTIGATION ON WHICH 1T 1S BASED WAS MADE »

3 SITE VICINITY MAPS FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY. PURPOSES,

4 TEST SITE PLAN/PROFILE GEOTECHNICAL ENGINEERING UNIT . REVEVED. 08 MEPECTED B PUCEn BY CONTICIING TE M. DUPRTUEHT OF TRANSPORTATION, |

GEOTECHWCAL ENGIEERNG UNT @ {911 250-4008, NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR
ZgRE .‘I.EOS(;S/RCEOSF:; TI.S()(s‘slcol‘?E PHOTOS . THE FIELD BORNG LOGS, ROCK CORES, OR SON TEST DATA IS PART OF THE CONTRACT,
LN

9 SITE PHOTOGRAPHS GENERAL SON AND ROCK STRATA DESCRPTIONS AND NOICATED BOUNDARES ARE BASED ON A
GEOTECHNCAL INTERPRETATION OF ALL AVALABLE SUBSURFACE DATA.AND MAY NOT MECESSARLY

CAUTION NOTICE

REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORNGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE OATA AND THE I SITU ON-PLACE) TEST OATA CAN BE
RELED ON ONLY TO THE OEGREE OF RELIABLITY MHERENT N THE STANDARD TEST METHOO.

THE OBSERYED WATER LEVELS OR SON MOISTURE CONOITIONS INDICATED N THE SUBSURFACE
WNVESTIGATIONS ARE AS RECORDED AT THE TME OF THE INVESTIGATION, THESE WATER LEVELS OR SON.
MOSTURE CONDITIONS MAY VARY CONSOERABLY WITH TIME ACCORDING TO CLWMATIC CONDITIONS INCLUOWNG
TEMPERATURES, PRECIPITATION AND WD, AS WELL AS OTHER NON-CLMATIC FACTORS.

AND CONSTRUCTION PURPOSES, REFER 70 THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR CUARANTEE THE SUFFICENCY
OR ACCURACY OF THE WVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR. OPNUON OF THE
OEPARTMENT AS YO THE TYPE OF MATERIALS AND CONMDITIONS TO BE ENCOUNTERED. THE BIDER OR

U-4020

CONTRACTOR 15 CAUTIONED TO MAXE SUCH INDEPENDENY SUBSURFACE INVESTIGATIONS AS HE DEEWS
HNECESSARY T0 SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECY. THE

STATE PROJECT 350'5.!.' LD. NO°_u:_4_Q__2__Q__ %‘;&“ﬁﬁiiﬁéﬁ%&:ﬁm%mgﬁ:?ﬁﬁgﬁmf;:roa
F.A. PROJECT_NHF-421(3D
COUNTY_WATAUGA

PROJECT DESCRIPTION US_421(KING ST.) FROM
US 321 (HARDIN ST.) TO NC 194 (JEFFERSON

RD.) IN BOONE

SITE DESCRIPTION _RETAINING WALL 3
-L- STA.52+86.89 - 55+00

35015.1.1

INVESTIGATED BY._f&R, Inc. PERSONNEL_J. GILCHRIST
CHECKED BY_E.C, HOWEY, L.G, P.E, J. SEHULSTER
SUBMITTED BY__F4&R, Inc. S. DAVIS
DATE __12/07 C, BALOWH

D. RACEY

S. DEEGAN

0, JENKS

For Letting

NOTE « THE INFORMATION CONTAWED HEREWN 1S NOT IWPLEED OR GUARANTEED BY THE N, C. DEPARTNENY
OF TRANSPORTATION AS BENG ACCURATE NOR IT IS CONSIDERED 1O BE PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT,

PROJECT

ORAWN BY: _D. RACEY NOTE « 8Y HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECFICALLY WAIVES ANY CLAWS
FOR INCREASED COMPENSATION OR EXTENSION OF TINE BASED ON DFFERENCES BETWEEN THE
CONDITIONS NOICATED HEREN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE,

mi\/\ 0\)\)@"(\ (/\(\\@uﬂ O-/u,\-

seHaTRg




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

1D STATE PROJECT NO.|[SHEET NO. [TOTAL SHEETS
U-4020 35015.1.1 2 9

SOIL._OESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEF INITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CaN BE PENETRATEO WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN

189 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM 0-15861 SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

MELL _GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNJFORM- 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.

ANGULARITY OF GRAINS

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

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 EOQUAL TO OR LESS THAN 0.1 FOOT PER €8 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA,
'ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

AROILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE,ETC,

SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON~COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS
VERY STIFE,GRA SUIT CUN, JOST W WTEREEDIED FAE SARD LIERSHENLT PUSTE AT-6 LSNP, SURRUNDED. OF RountED: ROCK (WR} PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AAGHTO CLAGSIFICATION MINERALOGICAL COMPOSITION — I 70 COMRSE CRATN TOE 005 A0 VT AMORPIE ROCK T AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
CLAY MATERIAL MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
GENERAL GRANULAR MATERIALS SILT-CL ERIALS ORGANIC MATERIALS ROCK (CR)
CLASS, € 35% PASSING *200) (395% PASSING *20@) WHENEVER THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC, CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 10 COARSE GRAIN METAMORPRIC AND NON-COASTAL PLAIN
GROUP a1 fa-3] a-2 a4 faslacla7]agaz |65 COMPRESSIBILITY mc&;}csgfums SEDIMENTARY ROCK THAT WOULO YEILD SPT REFUSAL IF TESTED. ROCK TYPE ggt;gg:« ROCK FRAGMENTS MIXED WITH SOIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, are]| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 38 ] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. .
N T RSN MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL_PLAIN T TOASTAL PLAIN SEDIMENTS CEMENTED INTO FOTK, BUT AT NOT VIELD CORE RECOVERY REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIOED BY TOTAL
SYMBOL RONIVON HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN S SEDIMENTARY ROCK [T 1 SPT REFUSAL, ROCK TYPE INCLUGES LIMESTONE, SANOSTONE, CEMENTED TENETH OF CORE RN AND EXPRESSED AS A PERCENTAGE,
NN (CP) L | sHeLt geps.ETC, :
SiLT- __PERCENTAGE OF MATERIAL EATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR LAY MUCK, MATERI GRANULAR SILY~ CLAY THER MATER ROCKS OR CUTS MASSIVE ROCK,
ORGANIC MATERIAL QTHER MATERIAL
SOILS | gops | PEAT SOILS SOILS FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNOER DIP_- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
36 M s M TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3-8z 5 - 124 LITILE 10 - 20% .
LIV LINT 40 M4] MV 140 MXUT MN 4@ MXHI MN 140 MAAIMNE oo o uitn MODERATELY ORGANIC S-10z 12 - 201 SOME 26 - 352 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY 40N THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INEX & MX NP, 1@ MX[I8 MX|IE MN jE MN 18 MXJI0 MX[1T MN 1T MN HIGHLY ORGANIC 2107 207 HIGHLY 35% ANO ABOVE v, SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
LITTLE OR HIGHLY OF A CRYSTALLINE NATURE
: MODERATE B . .
op e _ ° d e LI X T T AMOUNTS OF mxc GROUND WaTER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS: INTO ROCK UP TO 5%,;—5‘ Rsf;?:‘f‘,":;?: ;‘,‘;,"J;;“ig’;ﬁ;f% ,""“E'Tﬂgggif‘as BEEN DISPLACEMENT 0F THE
USUAL TYPESISTOE FRIGS.L | o 1y on cLavey siLty | cLaver ORGANIC hvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. LI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MajoR  foRavEL wo [ SR o T e | soiLs | soits MATTER v STATIC WATER LEVEL AFTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER:BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:;E;:; b 24 HORS. MOOERATE  SIGNIFICANT PORTIONS OF ROCK SHOW oxscuomnge:sca? O:SESYERIM snEoFFEmS' N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
F T Sz PW T T MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND ), SOME W CLAY, ROCK HAS PARENT MATERIAL.
Y EXCELLENT TO GOOD Fair 10 pooR | TR IO | pooR | usuraaLe FERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBCRADE O"W\’ o seEpaGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED 8Y
SPRING SEEPAG THE STREAM,
Pl OF A-7-5 < L.L.- 30 :P..OF A-7-8 >L.L.~ 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL RE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH  |FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED 1 ot MO0, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR ROADWAY EMBANKMENT F _TESTED, W Y PT_REF
PRIMARY SOIL TYPE sl PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH KHEN o°T our TEST BORING SAMPLE IE_TESTED, WOULD YJELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NG APPRECIABLE MOVEMENT HAS OCCURRED.
-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | (oo _ o cuet e o ke RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED 10
VERY LOOSE <a AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TG SOME e :
GENERALLY LOOSE 41010 SOIL SYHBOL S+ BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. ITS LATERAL EXTENT.
ANULAR .
mteg'fm. MEDIUM DENSE 19 10 30 N/A ARTIFICIAL FILL OTHER THAN SS- SPLIT SPOON IF_TESTEQ, YIELDS SPT N VALUES > 108 BPF LENS - A BOOY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE} DENSE 38 10 56 ROADWAY EMBANKMENTS CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINEQ. ROCK FABRIC ELEMENTS ARE DISCERNIBLE gut |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTILING IN
VERY DENSE 58 ; ST- SHELBY TUBE . SEV.S THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY 50FF 3 e — T - INFERRED SOIL BOUNDARIES .s‘o MONITORING WELL SAMPLE REMAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED 10 A4 DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF ON
T R RAT!
GENERALLY SOFT 27104 8.25 70 0.5 7B/ INFERRED ROCK LINE P ZOMETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 198 8PF | INTERVENING IMPERVIOUS STRATUM,
SILT-CLAY Mﬁgﬁ,’:; STIFF ; ;g ?5 25 T0 I yay INSTALLATION AT~ RECOMPACTED COMPLETE  ROCK REDUCED ‘7O SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK. i
“:3352;?‘![-5) VERY STIFF 5 10 30 21 ILO ‘2 T rmet  ALLUVIAL SOIL BOUNDARY TRIAKIAL SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS OIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.0.0. - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 530 O SLOPE INDICATOR ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIOEG BY THE TOTAL LENGTH OF CORE RUN AND
>4 25/625  DIP/DIP DIRECTION OF INSTALLATION €BR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE
TEXTURE OR GRAIN SI7E ROCK STRUCTURES .
O~ SPT N-vaLUE VERY HeRD  CANNOT B SCRATCHED BY KNIFE OR SHARP PICK. BAEAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAPJ - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 18 4@ 66 208 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROC:(. “
NING (Mh0) 4.76 o 042 025 0075 0.053 SlLl - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING 2 ABBREVIATIONS HARD N pe movay SopeimEn © OR Pl O WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 1S LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
COARSE FINE - 10 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
B(g‘l‘.uﬁoRs)R C?c%%f GngL SaND SAND fs"iv) Eéf: 3? : ?ﬁfﬁe“?gé’ﬁf&meo :S?f :ggslfs‘znenmn TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 @.25 INCHES DEEP CAN 8E SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
: ' - (CSE. SO (. S0.) - - L. - CEAY 5D, - SAND, SANDY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE
. c. * 8Y MODERATE BLOWS. )
g?;éN rr: 1335 :7‘»5 e o o eoe k. - Congep T ETRATION TEST o -SILIG::LV MEDIUM CAN BE GROOVED OR GOUGED 8.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST IPENETRATION RESISTANCE)(SPT:) - NUMBER OF BLOWS W OR BP.FJOF
E‘;‘E. —cgg?sgsreanmmso ?&R . srl;ncoulé REFUSAL HeRD AN BE EXCAVATED IN SMALL ém PS 10 PEICES 1 INCH MAXIMUM SIZE BY MARD BLOWS OF m‘E A 148 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL._MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST POINT OF # GEOLOGISTS PICK. A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN O.1 FOOT PENETRATION
e e FLEL D NS e GUIOE FOR FIELD MOISTURE DESCRIPTION OPT - DYNAMIC PENETRATION TEST 7 - el SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS MITH 60 BLOVS.
(ATTERBERG LIMITS) DESCRIPTION e - VOID RATIO 7o - DRY UNIT WEIGHT FROM CHIPS 10 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF @ PICK POINT. SMALL. THIN SIRATA CORE RECOVERY (GREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
F.~ FINE W - MOISTURE CONTENT PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS. - FOSSILIFERQUS V.- VERY STRATA ROCK GUALITY DESIONATION (SA.00J - A MEASURE OF ROCK OUALITY DESCRIBEG 6Y:
(ST FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CaN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1| INCH TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATIM EOUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE
I6UID LiMi T OR MORE IN THICKNESS CAN 8t BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L LIGUID LIMIT FRAGS. - FRAGMENTS SoF FINGERRALL - TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC .
SEMISOLID; REQUIRES ORYING TO TOPSOIL (1,5 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
R:{";GE - WET - W ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDBING
)
ol L eLasTic Lmit ER TYPE: TERM SPACING IERM THICKNESS BENCH MARK: TBM: BY 14-57,5/8 *REBAR WITH CAP, N: 998480.1 E: 12143510
DRILL UNITS: ADVANCING TOOLS: VERY WIDE WORE Thiw 10 FEET VERY THICKLY BEDDED > 4 FEET “Y14REV- STA. 1149189, 7.99 AT
PTIMUM MOISTUR - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE B avromatic [T e THICKLY BEDOED 15 - 4 FEEY 3 S 2
oM _L OPTIMUM MOISTURE J CcLaY 8ITS wIoE 370 1@ FEET TI0N: ;
L THINLY BEODED .16 - 15 FEET ELEVATION: 3192.78
sL_L sHRINKAGE LIMIT MOBILE 8- MODERATELY CLOSE 170 3 FEET
[ & continuous FLicHT aucer CLOSE .16 T0 | FEET VERY THINLY BEDDEQ 0.03 - 2.6 FEET
A REQUIRES ADDITIONAL WATER 70O CORE SIZE: o o5 L.ESS TN 216 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
- ORY - @ ATTAIN OPTIMUM MOISTURE [ eest & HOLLOW AUGERS - - THINLY LAMINATED < 0.008 FEET
e RATION
PLASTICITY [ oe-ss [ weno raceo Fincer oits (X~ a2 INDURATIO
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX PD DRY STRENGTH D TUNG.-CARBIDE INSERTS D““ o Fre .
NONPLASTIC e-5 VERY LOW X cve-s50 atv FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT X casine  [X wr aovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH U B E o uth ODERATELY 1 BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB. HAND A
COLOR ] orwer = [} sounome ~oo INOURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, REO, YEL-BRN, BLUE-GRAY) CoRE BIT [ vae suen test DIFFICLLT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER D oTHER EXTREMELY INDURATED :zf;emggﬁsekg;gs gigg[:?:g T0 BREAK SAMPLE;
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RETAINING —— ol -DRI-POT 1245000=
WALL semmr > =L~ I,
~DR3~POT _10+00/00=
c?)’ BERM -L-POT 61+21.38
: —
.
< 3 WALL 3 -
5 ~L-PT_52+8388
[ B
55 60
. 1 . , N 7r24noE ; ; =L ] NIL24UQE 1
! e .
B-3 |
193.55° |
-
~YISREV~POT 19+79.71= s
~YI4REV -POT _K0+00.00= Q&
-L-PC 52+5605 " *
l -1~ 5540000
200 RT.
SOIL TEST RESULTS
SAMPLE . DEPTH AASHTO % .BY WEIGHT % PASSING (SIEVES) % %
__NO. OFFSET STATION INTERVAL CLASS. LL| PL C.SAND F..EAND SILT CLAY 10 40 200 | MOISTURE | ORGANIC
5538 65 RT. 53135 8.5~10.0° A-2-4(0) 30 { NP | 22 524 173 74 96.9 85.5 335 - -
S8-34 40’ RT. 54+00 T 8.5-10.0° A-2-4(0) 25 | NP 25, 46.2 172 1.1 965 848 350 - -
SS-39 40’ RT. 54480 3.5-5.0" A-2-4(0) 24 | NP 345 410 138 10.7 98.5 76.7 316 - -
541 | 40RT. | 54180 185150 A240) | 21 [NP| 395 | 383 | 148 | 78 | 942 | 685 | 284 - -
g 8 3,220
*Fc ¥
i \"’il'g
0P 0fF waAlL — RS P 4 - sTA5540d
© = i s 39391
\ g a ]
. i ¥l 4 3,2]0
wlg
<D
-1~ bTA53k06.45 \\ b el /
ELEV|3/92 E“E %I% -
3,200 [ss-38 S5.41 3,200
-1} STAS2+
ELEV. 378873 @ Brown] fine tojcoorse|sandy $ILT (AT4), wm{ grovel{ molst, FARTIFICIAL FA.L-
Brown{ mlcocegus fln? sondy SILT (A RESIDUAL~
3,190 3,190
@ Brown]white & groy. BIOTITH GRAN | LINE K~
\n/ Meglug_stLL Yo very Istiff, 08 E_(A~4), saproltic, molft =REFIDUAL
3,180 (E)| Brown| BOTITE GRAYITIC GREISS. HEATHERED ROCK- 3180
@ Wedlun dcastT brown|fine tolcoorse [SAND 4a-2-41 saproilic, mdf& -RESIDUAL
- s7A52+8
s R £V, 38259 \
S8 3170 L, - s71a55+d000 3170
g E (V. 3087.93
s 4~ sr4 53400
¢ EJ.EV, 315250
21 3160 \_ Grouko ELEvATION 3160
3,150 3,150
L L U i AR mw———__~

52 53 54 55 56 57 58 59 60 61




AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

PROJECTNO. 35015.1.1  |ID. U-4820 | counTY Watauga | GEoLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 3 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft) |
BORING NO. B-1Wall3 STATION 53+35 OFFSET 65ft RT ALIGNMENT -L- OHR.  NA
COLLARELEV. 3,194.1ft TOTAL DEPTH 17.4 NORTHING 908,623 [EASTING 1,214,379 24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HANMMER TYPE Automatic

START DATE  06/20/07

| COMP. DATE 06/20/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 124 ft

ELEV
)

DEPTH

{0 -

BLOW COUNT BLOWS PER FOOT

0.5ft

25 50 75 100

051t | 0.5t | |0 ; A ;

SAMP.

NO.

v

MOt

L
0
G | ELEV.(1Y)

SOiL AND ROCK DESCRIPTION - )
DEPTH (ft)

3195 |

GROUND SURFACE 89

™1

3,180.6 4

3.5

=TT

3,185.6

8.5

M M
(%)

§S-38

ASPHALT A_05

ABC STONE |

. ARTIFICIAL FILL
Brown, fine to coarse sandy SILT (A-4), with- 45
gravel.

RESIDUAL
Brown, micaceous fine sandy SILT (A-4),
saprolitic, -

7.0

Brown, fine to coarse SAND {A-2-4(0)), with
little silt, trace clay, saprolitic.

NCDOT BORE SINGLE J86-039.GPJ NC_DOT.GDT 12/11/07

| AR S YN AR [YUNE W N T WO WA W |
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T

3.176.7
\

CRYSTALLINE ROCK
Brown, white & gray, BIOTITE GRANITIC
GNEISS.
WEATHERED ROCK
Brown, BIOTITE GRANITIC GNEISS.

Illl‘lllllllll‘llII’Ill’l,lIll'Il'll}lll[‘llll'lllllll|llllll!1

Boring Terminated at Elevation 3,176.7 ftin
WEATHERED ROCK (BIOTITE GRANITIC
GNEISS)

NOTES:

1) Geologist indicates strata break in split
spoon at a depth of 4.5".

2) Auger refusal at a depth of 12.4'.

3) Began coring at a depth of 12.4".

4) 0 hr. water not measured due to water
introduced for coring.

17.4
—

NCDOT CORE SINGLE J66-039.GPJ NC_DOT.GDT 12/11/07

L™ NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 5 OF 8

PROJECT NO. 35015.1.1

| 1D, U-4020 | COUNTY  Watauga | GEOLOGIST C. Baldwin
SITE DESCRIPTION Retaining Wall 3 - US 421 from US 321 to NC 194 in Boone | erRoUND WTR (1t
BORING NO. B-1 Wall 3 STATION 53+35 OFFSET 65t RT ALIGNMENT -L- OHR.  NA
COLLARELEV. 3,194.1 ft TOTAL DEPTH 17.4 ft NORTHING 908,623 EASTING 1,214,379 | 24HR. FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE ' Automatic

START DATE 06/20/07

COMP. DATE 06/20/07

DEPTH TO ROCK 124 ft

SURFACE WATER DEPTH N/A

CORE SIZE NQ-3

TOTALRUN 5.0 ft

DRILLER J. Sehulster;

DRILL RUN STRATA L
ELEV | DEPTH| RUN | oo [REC. [ RQD | SAMP. [Rec. [RaD | DESCRIPTION AND REMARKS
(ft) | @ Min/f) (3},) @® NO. @@ s
b % | % ELEV. (f) : DEPTH (ft)
3181.7 . Begin Coring @ 12.4 ft
318171 724 150 | 40710 (0.7) | (0.4) B YCN) 3,181.7 CRYSTALLINE ROCK 12.4
-t 1346/1 0]14% | 8% | 100% Brown, white & gray, moderately weathered, hard BIOTITE GRANITIC GNEISS. / \ 131
T }ggﬂ < (0.0) - WEATHERED ROCK - T
- 317671 174 1248 M :0 0% 34767 Brown, severely weathered, soft BIOTITE GRANITIC GNEISS. 7.4
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Boring Terminated at Elevation 3,176.7 ftin WEATHERED ROCK (BIOTITE
GRANITIC GNEISS) :

NOTES:

1) Geologist indicates strata break in split
spoon at a depth of 4.5,

2) Auger refusal at a depth of 12.4",

3) Began coring at a depth of 12.4".

4) 0 hr. water hot measured due to water
introduced for coring. -
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CORE PHOTOGRAPHS: Station 53+35, 65 feet Right SHEET 6 OF 9

SCALE IN FEET

Project 35015.1.1 TIP U-4020 December 2007

US 421 (King St} from US 321 (Hardin St,) to NC 194 (Jefferson Rd.) in Boone
Watauga County, North Carolina



2 W NCDOT GEOTECHNICAL ENGINEERING UNIT

LV BORELOG REPORT

SHEET 7 OF 8

PROJECT NO. 35015.1.1 ID. U-4020 - COUNTY Watauga

Boring Terminated at Elevation 3,174.3 ftin
RESIDUAL SOIL (SILT)

PROJECTNO. 35015.1.1  |ID. U-4020 | COUNTY Watauga | GEOLOGIST C. Baldwin , GEOLOGIST C. Baldwin
SITE DESCRIPTION Retaining Wall 3 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 3 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-2Wall 3 STATION 54+00 OFFSET 40ft RT -L- 0 HR. N/A| | BORING NO. B-3Wali 3 ) STATION 54+80 . | OFFSET 40ft RT -L- 0 HR. N/A
COLLARELEV. 3,194.3ft TOTAL DEPTH 20.0ft NORTHING 908,668 EASTING ' 1,214,432 24 HR. FIAD | | COLLARELEV. 3,193.6ft TOTALDEPTH 200f ‘4 NORTHING 908,693 EASTING 1,214,508 24 HR. F IAD'
DRILL MACHINE CME 550 DRILL METHOD 2.25"ID HSA HAMMER TYPE Automatic DRILL MACHINE CME 550 DRILL METHOD 2.25"ID HSA HAMMER TYPE Automatic
START DATE 06/20/07 ‘COMP. DATE 06/20/07 SURFACE WATER DEPTH N/A i DEPTH TO ROCK N/A START DATE 06/21/07 COMP. DATE 06/21/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
) W COUNT . BL AMP.
ELEV |DEPTH| BLOWCOUNT BLOWS PER FOOT SAMP SOIL AND ROCK DESCRIPTION ELEV |DEPTH| BLOWCO OWS PER FOOT . S SOIL AND ROCK DESCRIPTION
® 1 @ | ost | ost | ost |0 25 50 75 100] | NO. oeetip | 0 | @ | osi | osit | ostt | |0 25 - 50 75 1007| NO. |
3195 _j GROUND SURFACE ogl | 314
] T ASPHALT R od + GROUND SURFACE
] o ABC STONE | I ASPHALT
319081 35 L RESIDUAL 19011 35 ABC STONE /
- 3 | 4 5 ._+H Brown & orange, fine to coarse SAND 3,190, . - RESIDUAL .
] . (A-2-4(0), with litfle silt & clay, saprolitic. i 9 1 10 $5-39 Brown, fine to coarse SAND (A-2-4(0)), with
J - - 3 little silt & clay, saprolitic.
3,185.81 8.5 :{f . 3185 1:: 65 Brown, micaceous fine sandy SILT (A4),
] ) ¢ ¢ v — ' 6 5 7 saprolitic,
| g 1
3,180.81 13.5 ,' S Brown & orange, Hre sy SILT (-4 34804 135 Brown, fine to coarse SAND (A-2-4(0)), with
. 4 2 3 s 10 0 10 So41 fittle silt, trace clay, saprolitic.
] P - 1
- - \ - -4
P - o\ Brown, micaceous fine sandy SILT (A-4), T
3175.82. 18:5 2 r 7 =N saprolitic. 3,175.1T 185
: 7 9 16

Boring Terminated at Elevation 3,173.6 ft in
RESIDUAL SOIL (SAND)

NCDOT BORE DOUBLE J66-039.GPJ NC_DOQT.GDT 12/11/07
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T.LP. IDNO.: U-4020

DESCRIPTION: US 421in Boone Wall 3
REPORT ON SAMPLES OF: SOIL FOR QUALITY
PROJECT: 35015.1.1

DATE SAMPLED: 6/07

SAMPLED FROM:  Wall 3 (-L- Stations)

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

COUNTY: Watauga

RECEIVED: 6/07
REPORTED: 7/07

SHEET 8 OF 9

SUBMITTED BY: E.C. Howey, L.G., P.E. BY:
" TEST RESULTS
PROJ. SAMPLE NO. SS-38 8$S-34 S$S-39 SS-41
BORING NO. Wall 3 Wall 3 Wall 3 Wall 3
Retained #4 Sieve % 1.7 1.6 0.1 0.6
| Passing #10 Sieve % 96.9 96.5 98.5 94.2
Passing #40 Sieve % 85.5 84.8 76.7 68.5
Passing #200 Sieve % 33.5 35.0 31.6 28.4
MINUS #10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 22.9 25.5 34.5 39.2
Fine Sand Ret - #270 % 52.4 46.2 41.0 38.2
Silt 0.053 - 0.010 mm % 17.3 17.2 13.8 14.8
Clay < 0.010 mm % 7.4 11.1 10.7 7.8
LL. 30 25 24 21
P.L. NP NP NP NP
P.lL NP NP NP NP
AASHTO Classification A-2-4(0) A-2-4(0) A-2-4(0) A-2-4(0)
Station 53+35 54+00 54+80 54+80
Offset 65' RT 40'RT 40'RT 40'RT
Depth (ft) 8.5 8.5 3.5 13.5
10.0 10.0 5.0 15.0
Moisture Content (%)

NP=Not plastic

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

Soils Engineer
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Photograph No. 3: Front of Wall 3, looking southwest

Photograph No. 2: Front Slope at Wall 3-, looking south

Project 35015.1.1 TIP U-4020 . December, 2007
US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone
Watauga County, North Carolina
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DRAWN BY: _D. RACEY

'STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

STATE PROJECT_350I5.LI 1.0, NO. U-4020

F.A. PROJECT_NHF -421(3D)
COUNTY_WATAUGA

PROJECT DESCRIPTION US 421 (KING ST.) FROM
US 321 (HARDIN ST.) TO NC 194 (JEFFERSON

RD.) IN BOONE

SITE DESCRIPTION _RETAINING WALL 2
-L- STA. 60+40 - 63+52.12

STATE |  STATE PROJECT REFERENCE No. | SHEST | Io7Ak
IN.C, U-4020 118
STATE PROLNO. P.A.PROLNO. DESCRIPTION
35015.1.1 NHF-421(31) P.E.
CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE swmu:t INVESTIGATION GI WHICH IT 1S BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESICH, AND NOT FOR CONSTRUCTION OR PAY PURPOSES,
THE VARIOUS FIELD BORWNG LOGS, ROCK CORES, AND SOR TEST OATA AVARLABLE MAY BE

REVEWED OR INSPECTED W RALEGH BY COMTACTING THE N, C. DEPARTWENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT @ (39 250-4088. NEITHER YTHE SUBSURFACE PLANS AND REPORTS, NOR
THE FIELD BORNG LOGS, ROCK CORES, OR SOR, TESY DATA 1S PART OF THE CONTRACT.

CENERAL SOK. AND ROCR STYRATA DESCRIPTIONS AND INDICAYED aoums ARE BASED ON-A
GEOTECHNICAL WYERPRETATION OF ALL AVARABLE SUBSURFACE DATA AND MAY NOT MECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORNGS OR BETWEEN SAMPLED STRATA

Wit THE BOREWOLE, THE LABORATORY SAMPLE DATA AND THE N SITU (N-PLACE! TEST DATA CAN BE
RELED ON ONLY TO THE DECREE OF RELUBILITY INHERENY W THE STANDARD TEST METHOO,

THE OBSERVED WAYER LEVELS OR SON MOISTURE CONDITIONS INDICATED W THE SUBSURFACE

INVESTIGATIONS ARE AS RECORDED AY THE TWE OF THE WVESTIGATION, THESE WATER LEVELS OR SOK
NOSTURE CONDITIONS MAY VARY CONSIOERABLY WITH TINE ACCORDING TO CLWMATIC CONITIONS INCLUDING
TEWPERATURES, PRECIMTATION AND WD, AS WELL AS OTHER NON-CLMATIC FACTORS.

THE BIDOER OR CONTRACTOR 1S CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAKS ARE OFFERENT. FOR BIOOWG
AND CONSTRUCTION PURPOSES, REFER 10 THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTMENT DOES NOT WARRANTY OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPION OF THE
OEPARTMENT AS TO THE TYPE OF MATERWLS AND CONDITIONS TO BE ENCOUNTERED, THE BODER OR
CONTRACTOR 15 CAUTIONEO TO MAKE SUCH INDEPENDENT SUBSURFACE MVESTICATIONS AS HE DEEWS
NECESSARY TO SAVISFY HIMSELF AS YO CONDITIONS 70 OE ENCOUNTERED ON THS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADOITIONAL COMPENSATION OR FOR AN EXTENSION OF TWE FOR
ANY REASON RESULYING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE OWFERING FROM
THOSE MOICATED ¥ YHE SUBSURFACE INFORMATION,

INVESTIGATED BY_F&R, Inc. PERSONNEL_J. GILCHRIST
CHECKED BY_E.C. HOWEY, L.G., P, _J. SEHULSTER
SUBMITTED BY__F&R, Inc. 5. DAVIS
DATE __12/0T C. BALDWIN
D. RACEY
S, DEEGAN
_D. JENKS

For Letting

NOTE - THE WFORMATION CONTANED HEREW 1S NOT IMPLED OR GUARANTEED BY THE W, C. DEPARTNENT
OF YRANSPORTATION AS BEING ACCURATE NOR 1T IS CONSOERED TO BE PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECFICALLY WAIVES ANY CLAWS -
FOR INCREASED COMPENSATION OR EXTENSION OF TIE BASEO ON OFFERENCES BETREEN THE
CONDITIONS WOCATED HEREM AND THE ACTUAL CONDITIONS AT THE PROJECT SITE,




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NO.|SHEET NO. [TOTAL SHEETS
35015.1.1 2 8

U-4020

S0Il._DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
"WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE TARD ROCK 1S NON-COASTAL FLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUN - SOILS WHICH MAVE BEEN TRANGPORTED BY WATER.
SOIL. 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULO YIELD SPT REFUSAL. SLLUVIOY ALV
::;c; 53;‘ % ﬁg}a:{g%% ?ocgmm:s Pgléﬁ& POVER AUGER, ;r?ovguzxgg‘ Zéﬁ';."% l;ggg). m PoRLY mﬁmxcms A MIXTURE OF NIFORM PARTICLES OF TWO GR aizes, SPT REFUSAL IS PENETRATION BY 4 SPLIT SPODN sagrtsa EouaL T0 ¢ ) LES? THAN e.xngoor PER €0 BLOS. | AOUIFER - A WATER BEARING FORMATION OR STRATA.
ANDARD R ~GRADED- MORE RANS ROCK N Y A .
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: f— ANGULARITY OF GRAINS * ’J‘é’le&“é%"‘ad’c‘é'" HATERIAL:. e TION BETVEEN SOl § OFTEN REPRESENTED BY A 200 | e NACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND,
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY. OIVIDED AS FOLOWS: ARGILLACEQUS - APPLIED T0 ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGRLARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS: ANGULAR, [ ARGILLACEQUS 3
o STEt.Ea SATT oA AT BTERGEED PO SAD LAEm RS PUGTEAT6 SUBANGUL 4. SUGROUNDED, OR ROUNDED. s WEATHERED HON-CORSTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 106 BLOWS OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
TSR, 2 ' | SR, SUSTRURED, O TR ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE 10 RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION p—— TG COASE - CRATN TONE00S An0 VETANDRPIIC Toek T AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRI WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS, ¢ 85% PASSING *280) (957 PASSING *200) GAN AL WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. | GNEISS, GABBRO, SCHIST, ETC, CALCAREQUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS.OF CALCIUM CARBONATE.
O CRYSTALLINE FINE YO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN v :
CROUP a1 |Aa3] a2 a4 [a-5[a6] A7 a1, a-2 | A4, 45 COMPRESSIBILITY . - &SR)ALL GEDIMENTARY ROCK THAT WOLLD YEILD SPT REFUSAL IF TESTED. ROCK Tvpg | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
R e FODERATELY COMPRESSI iolp Lt e % CORSTAL PLA T o e OB BT TV BT 0| ey s
..... 3 MODERATELY COMPRESSIBLE LIoUID LIMIT 3i- : .
Y HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEOMENTARY Rock | T ST REFUSAL. ROCK TYPE WELUDES LIVESTON, SAOSTONE, CEVENTED CORETI O COFE TR /00 EXPRESSED, A8 A PERCENTAGE, oo o 1 THe CORe BARREL OIVIOED BY TOTAL
S | _ = Pt;Ltl‘:'{?GCEL OF MATERIAL ‘ . — —— WEATHERING |DIKE - A TABULAR BODY OF IGNEGUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
GRANULAR 3 ANUL LT~ CLAY 'ROCKS .OR CUTS MASSIVE ROCK.
cLay ORGANIC MATERIAL QTHER MATERIAL g
AT
bs 1o s redss s 1o SOLS | gons | FE IRACE OF IC MATTER ;"f‘;j ﬁ";; ThacE e FRESH RoCK FRESH .;:;R;f:f{g;g BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK' RINGS UNDER | BIP_- THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
v i ORGAN ‘ ' - 1oz HAMME 3 HORIZONTAL.
- LITTLE ORGANIC MATTER 3-5% 5 - 124 LITRLE 10 - 20% ;
LIOUID LiiY 40 P41 M J48 MY MN L4 MXJ41 M 148 MX41 N H MODERATELY ORGANIC §-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | oip DIRECTION (1P AZIMUTHI- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
SOILS WIT
PLASTIC IMOEX € MX NP Iig Mxo MXjit M J1 MN 118 MX 10 Mxlll M il MN ! LITTLE OR HIGHLY HICHLY ORGANIC 0% . 2207 HIGHLY 35% AND ABOVE V. SLID nggﬁsmflm‘?ﬁeclﬁiN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP. MEASURED CLOCKWISE FROM NORTH,
MODERATE — _ :
Capnoen @ | @ o [ amx lomemis '_“l'“ "™ aMouNTS OF mm GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENOS INTO ROCK LP T0 ;ﬁ.’;‘; Rsf;?:é: ';’:E 0,02 Zﬁ?f,féﬁmmﬁ °r"§ r"“péc?aléfﬁe"“s BEEN DISPLACENENT 0F T
USUAL TYPESISTORE FRAGS.I e | opi 7y OR CLAYEY | SILTY | cLavey |  ORGANIC VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING, SLL 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF HAIGR VEL A0 fono| oRavEL anD sano | soms | soms MATTER v STATIC WATER LEVEL AFTER : CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:"f:;; 0 i v 24 HOURS. MODERATE  SIONIFICANT PORTIONS OF ROCK sm:ﬁgtsconmnou AND WEATHERING s)zrrsccrs. N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
VA ) GRANITOID ROCKS, MOST FELDSPARS ARE DULL ANO DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
" a EXCELLENT TO GOOD FaIR 10 POOR | FAt 101 POOR  [uisuitee PERCHED WATER. SATURATED ZONE OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE = SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
: THE STA
PLOF A-7-5<L.L.- 30 :P.LOF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL HE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AN TRACED IN
RANGE OF STANDARD | RANGE OF UNCONFINED puna— | (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES “CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR ROADWAY EMBANKMENT : F_TESTED, WOAD. Y, T_REF
PRIMARY SOIL . TYPE PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH G 001 oMt TEST BORING SAMPLE JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (N-VALLE) ONS/FR ) WITH SOIL DESCRIPTION Vs enr DESIGNATIONS =
SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR.ANO EVIDENT BUT REDUCED
» TRENGTH TO STRONG SOIL. IN GRANITOID ROCK FELDSPARS ARE KAOLINIZED 10 SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY ve&:(\;oxégosz o SOIL SvmBoL D oo sorne S- BULK SAMPLE e gﬂsé&encmu PRAEMLS OF STRING ROCK USURLY FEMAN “ IS LATERAL EXTENT.
470 10 . 3
ﬁﬁq’gg’;:f MEDIUM DENSE 19 10 30 N/A ARTIFICIAL FILL OTHER THAN $5- SPLIT SPOON F_TESTED, i T NV 3 LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
- DENSE 30 T0 50 ROADWAY EMBANKMENTS CORE BORING SAMPLE XCEPT QUART 0 OR STAINED. ROCK FAGRIC ELEMENTS ARE DISCERWIBLE Bur | MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTILING IN
(NON-COHESIVE) VERY DENSE >50 = ST- SHELBY TUBE :I»/ERsYr-:vS)E VERE e m fs esrsmsz tggsg&ggs 10 SOl STATUS, e oemmv rsmmims OF STRONG &K BT F'S0ICS USUALLY INDICATES POOR AERATION ANO LACK OF GOOD DRAINAGE.
VERY SOFT 173 prgpe - ~ INFERRED SOIL BOUNDARIES O MOMITORING wELL SAMPLE REMAINING. SAROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A OEGREE SUCH THAT OMLY MINOR | PERCHED WATER - WATER MAINTAINED ASOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 2.25 10 0.5 SEne INFERRED ROCK LINE RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [F_TESTED, YIELDS SPT N VALUES ¢ 109 BPF | INTERVENING IMPERVIOUS STRATUM,
SiI-ceay MEDIUM STIFF qtoe 25 0 1 VAR A1~ RECONPACTED COMPLETE  ROCK REDUCED T0 SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL_- SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
CorESIvEs VERY STIFF 5 10 30 Sk 7T ALLUVIAL SOIL BOUNDARY SLOPE. INDICATOR TRIGKIAL SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (B.0.0. - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 > so25 O PLSQ AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES OIVIOED BY THE TOTAL LENGTH OF CORE RUN AND
= ggg(ol;g&gii;?; oF INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS [ EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE - SAPROLITE (SaP) -
O~ SPT N-vaLUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK, BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
u.S. STO. SIEVE SIZE 4 1e @ s 200 270 © - SOUNDING ROD SPY REFUSAL SEVERAL MARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK. . rook oF
OPENING tMM) 476 28 042 025 0875 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 5“"025 scaztgi;:z"&grs OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL CaaRSE FINE siLT cLay o - AUGER REF MED. - MEDIUM 0 BETACH HAl - 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
SAND SAND - usaL . MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 @.25 INCHES DEEP CAN BE
(8LOR.) (€0B.) (GR. «CSE. S0 F. S04 L) €L BT - BORING TERMINATED PMT - PRESSUREMETER TEST ooy O 0 Lo ot h G aniere POk, oD SPECIMENS CAN BF DETACHED SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL. - CLAY SD. - SAND, SANDY - SLIP PLANE.
GRAIN MM 305 7S 20 225 ees 2005 CPT - CONE PENETRATION TEST St. - SILT, SILTY BY MODERATE BLOWS.
. - . N STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS N OR B.P.F.OF
SIZE N 12 3 CSE. - CORSE. . SUL- UMY MO Can e R R D e O et e o ot Lon oF i A 140 LE. HAMMER FALLING 30 INCHES REQUIRED 10 PRODUCE A PENETRATION OF 1 FOOT INTO SQIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS O I N oy e osiTe P 4 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
MOISTURE OPT - DYRAMIC PERETRATION TEST 7 - it weloat N se chorts " ¥ 60 BLOVS.
SOIt MOISTURE SCALE FIELD MO -
FOR F PT AN OR GOUGED Y BY KNIFE OR PICK, CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION e - VOID RATIO 7a - ORY UNIT WEIGHT SOFT §Rm"‘c,,°,§§"$3 SEVERAL ,Nc",;";",LN SIZE BY MOOERATE BLOWS Gf & PICK POINT, SMALL, THIN STRATA CORE RECOVERY (SRECJ - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTH
F.- FINE W - MOISTURE CONTENT PIECES CAN BE BROKEN BY FINGER PRESSURE. " OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUIO: VERY WET, USUALLY FOSS. - FOSSILIFEROUS V.- VERY STRATA ROCK OUALITY DESIGNATION (SR.OD. - A MEASURE OF ROCK GUALITY DESCRIBED BY:
(saT) FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED VET - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S onCTR O BOCK SEGHEWTS DITHIG & STRATIM £0UAL TO O GREATER TuaN 4 INCHES OIVIDED BY THE
L. g LIOUID LMY FRAGS, - FRAGMENTS SOF ¥ o wgi& xiii THICKNESS CAN BE BROKEN 8Y FINGER PRESSURE. CAN BE SCRATCHED READILY 8Y TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE. TEER ST T
PLASTIC FINGERNAIL.
SEMISOLID; REOUIRES ORYING TO TOPSOIL, (1,5 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
“ﬁ'“i?f - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
A1)
ml . prastic LT T AOVACING TOOLS: HAMMER. TYPE: TERM SPACING I THICKNESS BENCH MARK: TBM: BL-19,5/8 * REBAR WITH CAP, N: 9089649 _E: 1215039.1
7 VERY WIDE MORE THAN 10 FEET N -L- STA. 60+69.80, 48.88' LT,
om | OPTIMUM MOISTURE - MOIST - ) SOLID: AT OR NEAR OPTIMUM MOISTURE [ ceer oits , automatic [ ] MANUAL e 310 19 FEET THICKLY BEDOED 0!;2 : :;gzr . SLEvATION 37857
St . SHRINKAGE LIMIT D MOBILE 8- ~ MODERATELY CLOSE 170 3 FEET I::“,Lv‘:xffeegemﬂ g:g'a N é.u: FEET - =
0RY ~ @ REQUIRES ADDITIONAL WATER TO D o H 6" CONTINUOUS FLIGHT AUGER CORE SIZE: Sé_gsscmsg E;:;?HA:ESIG et THICKLY LAMINGTED 0008 - 0.03 FEET NOTES:
° " ATTAIN OPTIMUM MOISTURE -51 NA s noLLow AUGERS [3 i THINLY LAMINATED < 0,008 FEET
2N -8
PLASTICITY [ cve-ss [} waro raceo Fincen sits [ INDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD) ORY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW B ove-sse atv [J FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [T casine [ wr aovencer ORI GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBEY
HIGH PLASTICITY 26 OR MORE HiGH U O L ! BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR D TRICONE * TUNG.-CARB. D HAND AUGER
7 oren 0 [ souonc roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) | CORE BIT C] vene e test DIFFICULT 70 BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER [:] OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE:
D OTHER SAMPLE BREAKS ACROSS GRAINS,

REVISED 09/15/00
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BORELOG REPORT
PROJECT NO. 35015.1.1 [1D. U-4020 | couNTY Watauga | GEOLOGIST C. Baldwin
SITE DESCRIPTION Retaining Wall 2 - US 421 from US 321 to NC 194 in Boone | GROUND WTR (ft)
BORING NO. B-1Wall 2 STATION 60+75 [ oFFSET ooftLT ALIGNMENT -L- 0HR.  NA
COLLARELEV. 3,160.2 ft TOTAL DEPTH 20.0 ft NORTHING 909,008 EASTING 1,215,035 24HR.  FIAD

. PROJECT NO. 3501 5.1.1 ID. U-4020 COUNTY Watauga | GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 2 - US 421 from US 321 to NC 194 in Boone . | GROUND WTR (ft)
BORING NO. B-2Wall 2 STATION 62+00 OFFSET 80ft LT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 3,156.0 ft TOTAL DEPTH 20.0ft NORTHING 908,037 EASTING 1,215,152 24 HR. FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA

HAMMER TYPE Automatic

DRILL MACHINE ' CME 550

DRILL METHOD 2.25"ID HSA

HAMMER TYPE Automatic

START DATE 06/13/07

COMP. DATE 06/13/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 06/13/07

‘COMP. DATE 06/13/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

BLOW COUNT BLOWS PER FOOT ' SAMP. L : ] BLOW COUNT BLOWS PER FOOT SAMP.{ L ) .
E%V UE(;)TH v 0 SOIL AND ROCK DESCRIPTION E(Lfgv D%*:)T H o 55 5 s ol | 0 SOIL AND ROCK DESCRIPTION
0.5ft | 0.5ft 0‘.5ﬂ 0 2‘5 5|0 7|5 100} | NO. MOl G | ELEV. (i DEPTH (ft) ) 0.5ft | 0.5t | 0.5ft i 1 1 NO. MOlL G .
3165 | n 360 | |

T o ! ' T 3,186, GROUND SURFACE .

1T REL:H GROUND SURFACE _ 89 T I 28 ] ASPHALT R g 95

T . ; ~ __ASPHALT | Y , A A\ ABC STONE i

I 1] ! ABC STONE / 315254 35 | , R T RESIDUAL
3,156.71. 3.5 JUEPEE I A ] RESIDQA!_. + 17 18 19 . }57 - D  Brown, micaceous fine to coarse sandy SILT

4 9 17 28 P O D Brown, gray & orange, micaceous fine to + RV S rolitic.

45 eous (A-4), sap

-1 y, - coarse sandy SILT (A-'ft.(O)), with fittle clay, T ,// N

I N S I saprolc. 31475) 85 NNV SO 24480 : 80
345171 85 7l oo +- 3 3 7 ./ S8 D Brown, micaceous fine to coarse SAND

T 7 5 i3 _.2/3 o A 55101 21% L . 918 -6 (A-2-4(0)), with little silt, trace clay, saprolitic.

| ~+ }

4 O 4 -l -

T \C 314251 135 S EICH SRR IR BN 31420 - 130

T 13 X B R Lo Brown, micaceous fine to coarse sandy SILT
3'146'7_- 13.5 5 21 T \%32 : M 1 ‘ L 7 . ‘1\1 . SS-7_| 34%. (A-4(0)), with little clay, saprolitic.

T f T+ N ~

T i J' . 31375+ 185 NP R N N
3,141.74. 18.5 - 5 % ‘ - " ) » + 6 12 22 Nosd M 3,136.0 " 20.0

i 30 3,140.2 20.0 Boring Terminated at Elevation 3,136.0 ft in

NCDOT BORE DOUBLE J66-039.GPJ NC_DOT.GDT 12/14/07
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O

PROJECT NO. 35015.1.1

[10. U-4020

‘ COUNTY Watauga

| GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 2 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-3Wall 2 ' STATION 63+00 OFFSET 75ftLT ALIGNMENT -L- O HR. Dry
COLLARELEV. 3,153.6 ft TOTAL DEPTH 20.0ft NORTHING 909,064 EASTING 1,215,249 24 HR. FIAD |

DRILL MACHINE CME 550

DRILL METHOD 2.25"ID HSA

HAMMER TYPE Automatic

START DATE 06/13/07

COMP. DATE 06/13/07

| SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

BLOW COUNT BLOWS PER FOOT SAMP. L
Ez_fiE)V DEéth’;l'H 0 s o 75 00 v [e} SOIL AND ROCK DESCRIPTION
0.5t | 0.5ft | 0.5ft 2‘ 5] ! 1 NO. MOl| G | ELEV. (1 . DEPTH ()
3155 | .
4 . 31836 GROUND SURFACE 85
I PPN B I ASPHALT | Y
T s B \ ABC STONE /
3,1501T 35 B RESIDUAL
1 19 | 23 22 R L. /‘4 5 . . §S-1 | 9% Brown, micaceous fine to coarse sandy SILT
1 AR (A-4(0)), with trace clay, saprolitic.
3,14517 85 '//' .
1 8 13 16 .. ‘29 D
4 N S
+ SV I
4 R4
3,140.1T 135 /
4 3 4 7 . (11 . M
1 Sl
313517 185 ) ‘ )
4 7 7 . .14 M 3,133.6 20.0]

SNV SO ST WS WO N EN T I 1
-ttt
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NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12/11/07
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Boring Terminated at Elevation 3,133.6 ft in
’ RESIDUAL SOIL (SILT)y




T.LP.IDNO.: U-4020 :
DESCRIPTION: US 421in Boone Wali2
REPORT ON SAMPLES OF: SOIL FOR QUALITY
PROJECT: 35015.1.1

DATE SAMPLED: 6/07

SAMPLED FROM:  Wall 2 (-L- Stations)

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

COUNTY:  Watauga
RECEIVED: 6/07
REPORTED: 7/07

SHEET 7 OF 8

SUBMITTED BY: E.C. Howey, L.G., P.E. BY: D. Jenks
TEST RESULTS
PROJ. SAMPLE NO. SS8-10 SS-6 SS8-7 SS-1
BORING NO. Wall 2 Wall 2 - Wall 2 Wall 2
Retained #4 Sieve % 0.0 3.3 0.8 0.0
| Passing #10 Sieve % 100.0 90.2 98.2 99.4
1 Passing #40 Sieve % 97.2 71.3 93.8 82.9
1 Passing #200 Sieve % 77.4 30.5 58.4 36.2
MINUS #10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 4.9 33.0 9.1 27.2
Fine Sand Ret - #270 % 33.0 41.3 46.0 46.7
Silt 0.053 - 0.010 mm % 51.2 18.5 33.4 19.3
Clay < 0.010 mm % 10.9 7.2 11.5 6.8
L.L 36 24 40 22
P.L. 36 NP NP NP
P.l 0 NP NP NP
AASHTO Classification A-4(0) A-2-4(0) A-4(0) A-4(0)
Station 60+75 62+00 62+00 63+00
Offset 90' LT 80'LT 80'LT 75'LT
Depth (ft) 8.5 8.5 13.5 3.5
to 10.0 10.0 15.0 5.0
Moisture Content (%) 20.9 33.8 8.6

NP=Not plastic

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

Soils Engineer
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Photograph No. 3: Beginning of Wall 2, looking west at -DR1-

Photograph No. 2: End of Wall 2 at -DR2-, looking east

Project 35015.1.1 TIP U-4020 December, 2007

US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone
Watauga County, North Carolina
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

STATE PROJECT_350I5.L! 1.D. NO. U-4020
F.A. PROJECT_NHF -42i(31)
COUNTY_WATAUGA

PROJECT DESCRIPTION US 421 (KING ST.) FROM
US 321 (HARDIN ST.) TO NC 194 (JEFFERSON

RD.) IN BOONE

SITE DESCRIPTION _RETAINING WALL |
-L- STA.53+40 - 60+I2.13

STATE | STATE PROJECT REPERENCE No. | SHEET T ISTAL
IN.C. - U=4020 1115
T_staTs rroiNo. ¥.A.PROJNO. DESCRIPTION

35015.1.1 NHF-421(31) P.E.
CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS uno:
FOR THE PURPOSE W STUDY, PLANNING AND OESIGN, AND NOT FOR CONSTRUCTION OR FA\' PURPOSES.
THE VARIOUS FIELD LOGS, ROCK CORES, AND SON TEST DATA AVALABLE MAY BE

REVENED OR NSPECYED W RALEIGH BY CONTACTING THE N, C.DEPARTUENT OF TRANSPORTATION,
GEOTECHNICAL ENGINCERNG UNIT @ (9031.250-4088, NEITHER THE SUBSURFACE PLANS ANO REPORTS, NOR
TH FELD BORWG LOGS, ROCK CORES, OR SOL TEST DATA 1S PART OF THE CONYRACI

GENERAL SOR. AND ROCK STRATA DESCRPTIONS AND WOICATEQ BOUNDARES ARE BASED OW A
GEOTECHNICAL INTERPRETATION OF ALL AVAXABLE * SUBSURFACE DATA AND MAY NOT MECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONOITIONS BETWEEN BORINGS OR BETWEEN SAMPLED SYRATA

WTiN THE BOREHOLE. THE LABORATORY SAMPLE OATA AND THE W SITU ON-PLACE! TEST DATA CAN BE
RELIED ON OMLY TO THE DEGREE OF RELIABIITY WHERENT M THE STANDARD TEST METHOO.

THE, OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED W THE SUBSURFACE

IRVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE NVESTIGATION, THESE WATER LEVELS OR SOR
MOISTURE CONDITIONS MAY VARY CONSIERABLY WTH TNE ACCOROMG TO CLIMATIC CONNTIONS INCLUOING
TEMPERATURES, PRECIPITATION AND WIND, AS BELL AS OTHER NON-CLWATIC FACTORS.

THE BODER OR CONTRACTOR IS cmncn THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMNARY ONLY AND ¥ MANY CASES THE FINAL OESIGN DETALS ARE OWFERENT. FOR BOOWNG
AND CONSYRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE WVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPSON OF TiE
OEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS T0 BE ENCOUNTERED, THE BODER OR
CONTRACTOR 15 CAUTIONED TO MARE SUCH MDEPENDENT SUBSURFACE NVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO O€ ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TNE FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS cncoumeaco AT THE SITE ONFERING FROM
THOSE INOICATED N THE SUBSURFACE INFORMATION, :

INVESTIGATED BY_F&R, Inc. PERSONNEL_J. GILCHRIST
CHECKED BY_E.C.HOWEY, LG, PE,  _LSEHASTER
SUBMITTED BY__F&R, Inc, S. DAVIS
DATE __12707 C, BALOWH

0. RACEY

S. DEEGAN

D, JENKS

For Letting

NOTE - THE IFORMATION CONTANED HEREM 1S NOT WPLED OR GUARANTEED BY THE N, C. DEPARTMENT
OF TRANSPORTATION AS BEWNG ACCURATE NOR 1T 15 CONSIDERED TO B€ PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROVECT.

NOTE - BY HAVING REOUESTED THIS IWFORMATION THE CONTRACTOR SPECKICALLY WAIVES ANY CLAWS
FOR INCREASED COMPENSATION OR EXTENSION OF TMME BASED ON DFFERENCES BETWEEN THE
CONDITIONS WOICATED HEREN ANO THE ACTUAL CONDSTIONS AT THE PROJECT SITE.

w&b&h (/Y\@w@u\/

SCHATURE )




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

1D STATE PROJECT NO. TOTAL SHEETS

SHEET NO.
2

U-4020 35015.1.1 15

SOIL_DESCRIPTION

GRADATICN

ROCK_DESCRIPTION

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO 1286, ASTM 0-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISYENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL 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-CRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANCULARITY OF GRAINS

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

TERMS AND DEFINITIONS

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 8Y A SPLIT SPOON SAMPLER EOQUAL TO OR LESS THAN Q.1 FOOT PER 6@ BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A Z0NE

OF WEATHERED ROCK,
ROCK MATERIALS ARE TYPICALLY OIVIDED AS FOLOWS:

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

AGUIFER - A WATER BEARING FORMATION OR -STRATA,

HRENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SANO.
ARGILLACEQUS - APPLIED T0 ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, GR ROUNDED- WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 108 BLONS . + SLATE,
VERY STIFF, GAA SUTY LU MOUST WITH WTERBECOED FANE SAXD LICERSHGHRY PUSTE. A-7-6 SUBANGUL AR, SUBROUNDED, OR BOUNDED. ROCK (WA} PER FOOT. ARIESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AAGHTO CLASSIFICATION MINERALOGICAL COMPOSITION P FINE 70 COARSE GRATI TOREOUS AND FETAVORPHIC ROoR TrAT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELOSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK {CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE. )
cLASS. ¢ 357 PASSING 2001 13857 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. . GNEISS, GABBR, SCHIST, ETC. CALCAREOUS (CALC) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN -
GROUP a1 Ja-3] a-2 a4 [a-s]a6]la7]ag a2 6485 COMPRESSIBILITY %Ncicmtsf{)w'm{ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF- TESTED. ROCK Tvpg | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLass.  [a-1-o]a-1b a-2-4}a-2-5a-2-6[a-2-7 agel A3 jA6.A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 39 i == INCLUDES PHYLLITE, SLATE, samsrme.l EIS.ROCK . : OF SLOPE.
5EoaE0Es SR ey RN MODERATELY COMPRESSIBLE LIUID LIMIT 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED IN BUT MAY NOT VIELD .
SYMB0L  Bsgackess : o NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [ LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANOSTONE, CEMENTED R T X L Marenla- RECOVERED IN THE CORE BARREL DIVIOED BY TOTAL
28258583 X N N = T L : LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE. _
[+ BASSING SLT- | ek - PESCE':;I?GS _ OF MATERIAL — ~WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e GRANULAR g ANUL, LT~ CLAY - ROCKS OR CUTS MASSIVE ROCK.
ELAY ORGANIC MATERIAL QTHER_MATERIAL )
T e s SoiLs PEAT SOILS SOILS K F RYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNOER
» 200 5 xS Mo wxlas HAa5 HAlss Hebs s seilas M36 MG MY SOILS IRACE OF OFRGANIC MATTER 2 3 s tRace © - 107 FRESH RQCM Raelgu. cgvsmﬁ'.mzR L FEW JOINTS MAY SHOW SLI INING, Gs % m:;sﬂms AT SHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-82 5 - 122 LUTLE 1@ - 20% : )
LIouID LINIY 4 Mj41 MN [40 MOGAE MN |40 MX[4L MN [48 MX4L N SOILS WITH MODERATELY ORGANIC 5 - 164 12 - 20% SOME 20 - 357 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
LS MOEX | 6 MX | NP fig Mxfie mxfit m f1 e fia ke mxfua i | e om oLy | HIGHLY ORGaNIC 182 207, HIGHLY 357 D ABOVE W SLL) g:v:r:;isa :”asau'::: u:tpecmsu FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LING OF OIP, MEASURED CLOCKWISE FROM NORTH, .
MODERATE = = - ’ FALT - T
GROw hoex} @ hd hd « {8 iz wiis pio 1o AMOUNTS. OF ggff: e GROUND WATER SLIGHT ROCK GEMERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENOS INTO ROCK UP 10 -——sfg; RE:A';',‘:;T;’;EO&R %Mu:ep:&i&?g ngc:ﬂ:g&fm BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS.|. . o | oy vy gr cLAYEY | SILTY | cLavey ORGANIC pVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER:ORILLING. SLL 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MAJOR  |GRAVEL AND CRAVEL AND SaND | soiLs | sows MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
wrerias | oswo SN0 vy _ STATIC WATER LEVEL AFTER__24  HOURS. . RN EFF
e MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLGRATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
a5 A EXCELLENT TO GOOD cam 10 poon | PR 10| oo fusureme| L PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA oo L SO thn TRMCH SLOVS A0 SPOS SIMFICANT LGRS OF STRENGIN S COPARED PARENT HATERIAL.
POOR sonG on SeEPRGE oS FReSh RO, FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
O THE STR
PLOF A-7-5 = L.L.- 30 :P.LOF A-7-6 >L.L.~ 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL STREAM,
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE A0 DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FOBRMATION (M) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED ot 1 ™MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK™ SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE Co’c’gﬁg;’;fgjcf*‘ PENETRATION RESISTENCE | COMPRESSIVE STRENGTH m“:&fﬁg’é‘;ﬁ%" G o1 a1 TEST BORING SAMPLE IE_TESTEQ, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
BVALUE) {ToNe/FE ) OESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | oo | o cuELe-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
ey | e so. s D wmoowe  gooucswme |0 BIONToSNG s oo o o e o e | EIS
c&?:l:l.zs MEGIUM DENSE 0 10 30 N/ ARTIFICIAL FILL OTHER THAN S5 SPLIT SPOON IF_TESTEQ. YIELDS SPT K VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
{NON-COHESIVE) gsnge " 38 10 5¢ ROADWAY EMBANKMENTS ‘Q’ CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE gyt |MOITLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTILING IN
VERY DENS! 58 . ST- SHELBY TUBE V. SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY [NDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT ) e - - INFERRED SOIL BOUNDARIES & MONITORING WELL SAMPLE REMAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED 70 A DEGREE SUCH THAT GNLY MINOR | PERCHED WATER - WATER MAINTAINED AROVE THE NORMAL GROUND WATER LEVEL RY THE PRESENCE OF AN
GENERALLY SOFT 2704 025 10 8.5 =/ 7E47  INFERRED ROCK LINE o RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IE_TESTED, YIELOS SPT N VALUES ¢ 189 8PF INTERVENING IMPERVIOUS STRATUM.
SiLT-CLaY Mol STIFF 1108 .5 10 1 =UETE A AT~ RECOMPACTED COMPLETE  *ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ORLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MAT -
oS vE) VERY STIFF 15 T0 30 204 TTTeeT ALLUVIAL SOLL BOUNDRRY OPE INDICATOR TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15 AOCK OUALITY DESIGNATION (R.0.0 - & MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >3 O x ALSO AN EXAMPLE, ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED 8Y THE TOTAL LENGTH OF CORE RUN AND
>4 25/025 o1P/DIP OlR!;%; IEOSN OF INSTALLATION C8R - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE
ROCK STRUC .
TEXTURE _OR GRAIN SIZE O w1 vvaLe VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIOUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 16 6 66 206 278 ® - SOUNQING RaD @~ SPT REFUSAL SEVERAL HARD BLOMS OF THE GEGLOGISTS PICK. PARENT ROCK, so0Y O 108D - .
QPENING tMM) 4,76 2.8 0.42 8.25 8.075 2.853 SILL_ - AN INTRUSIVE Y G US ROCK OF APPROXIMATELY UNIFORM THICKNESS ANO
: ABBREVIATIONS HARD O e e et OR PICK ONLY WITH DIFFICATY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
CoAR -
BOULDER coBeLE CReveL ey SaN P cLay AR - AUGER REFUSAL MED. - MEDIUM MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TQ @.25 INCHES OEEP CAN BE 10 TWE EDOING R SCHISTOSTTY O e monED Rock
®LDR) (o8 GRJ L) ) T - BORING TERMINATED PMT - PRESSUREMETER TEST - SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SDJ €. 5D ppra—— BT - BORING TERMI - S, SOy HARD EXCAVATED 81 WARD BLON OF 4 GEOLOGISTS PICK, HAND SPECIMENS CAN BE DETACHED 5 PLANE
GRAIN MM 3085 75 2.2 8.25 -8 - CPT - CONE PENETRATION TEST SL. - SILT, SILTY MODE! -
. : . . STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS N OR B.PF.OF
size W w2 3 CSE. - COARSE L O erusaL e B vanes I e o perces S e o A 140 LB. HAMMER FALLING 30 INCHES RECUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS €T - CORING TERMINATED HARD HARD A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
OMT - DILATOMETER TEST ¥ POINT OF A GEOLOGISTS PICK.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION OPT - DYNAMIC PENETRATION TEST ST e SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS WITH 60 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION o - VOID RATIO 7a - ORY UNIT WEIGHT FROM CHIPS 10 SEVERAL INCHES IN SIZE BY MOOERATE BLOWS OF A PICK POINT. SMALL. THIN SIRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
£.- FINE W - MDISTURE CONTENT PIECES CAN BE BROKEN BY FINGER PRESSURE. : OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUIO; VERY WET, USUALLY £0SS. - FOSSILIFERQUS V.- VERY . STRATA ROCK OUALITY DESIGNATION (S.RO.DJ - & MEASURE OF ROCK OUALITY DESCRIBED 8v:
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC, - FRACTURED VST - vANE SHEAR TEST YERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
Ll L tiouo Lt FRAGS. - FRAGMENTS SOFT m&o& lILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T Lot o CTRAT cath EXPRCSSED 2o A PERNENTAGE, | WLATE INCHES DIVIGE
PLASTIC .
SEMISOLID: REQUIRES DRYING TO TOPSQIL (LS.} - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R“;’N‘GE - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
)
| PLASTIC LIMIT TERM 4 , . R - - . R
o DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACING s 4 PEET BENCH MARK: T8M:BL-18,5/8 *REBAR WITH CAP, N: 988849.7 €:1214696.9
T OR NEAR OPTI ISTURE ) AuToMATIC MANUAL VERY WIDE MORE THAN 18 FEET b e 15 - ﬁsev -L- STA. 57+08.82, 48.08" L.T.
oM L OPTIMUM MOISTURE - MOIST - (M1 SOLID: AT OR NE MUM MOISTU [ e o N WIDE 370 10 FEET THICKLY BEDDED X - -
MOBILE 8- L THINLY BEODED .16 - 15 FEET ELEVATION: 3190.70
SL]. SHRINKAGE LIMIT — MODERATELY CLOSE 170 3 FEET .
[ & continuous Fuicat auser CORE SIZE CLOSE .16 10 1 FEET VERY THINLY BEDDED 0.03 - 016 FEET
REQUIRES ADDITIONAL WATER TO t VERY CLOSE L;sss THAN 16 FEET THICKLY LAMINATED @.008 - 8.83 FEET NOTES:
- ORY - @ ATTAIN OPTIMUM MOISTURE O s & HOLLOW AUGERS [ - THINLY LAMINATED < 0.088 FEET
PLASTICITY [ cvess [T} waro Faceo Fincer eits 5] .03 INDURATION
P ———— P ——— a FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
LASTICITY INDEX ®D N 7 1unc.-cansioe inserTs [
NONPLASTIC -5 VERY LOW B cme-sse arv — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT !Z CASING }Z] W/ AQVANCER HAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-25 MEDIUM
P . NS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE
RS S alGH [ porresie woist [ wicose steeL Te€™i | 7] eosT HoLE DIGGER MODERATELY INDURATED GRAINS C s :
| 0 57 w0 eucen BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB. X
COLOR [ omer 7 ] sounoin roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
. - CORE BIT DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) [ e s rest
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
D OTHER SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00
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US 421 from US 321 to NC 194 in Boone (Wall 1)

Project 35015.1.1 TIP U-4020
Watauga County, North Carolina
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20 0 40 PROJECT REFERENCE NO.
WALLI-POT_60+243 S 2000 | e | U-4020 WALL |
T0P ELEV - X— : SHEET 4 OF 15
\ ~WALLI-POT 5949962 ]
¢
faLtne N 262508 E . .

~WALLI-POT 59+7691

| -WALLI~ 7 *
WALL 1.
-WALLI-POT 5815570
B-3 B4 B-5
B-2 & .. & &
14004 30000 WALL |

NA D 33

- - 12+ -
=L~ 1l

4 ~DR3-POT _10+00.00~=
=L-POT 61+21.38

7 "
l —— 2z 4
8 8§ 8 :
: : 3 ﬁ
N [N & ~a~ I
3§ gLE gll{i; §l§ $§§l§
M N
Kﬁ%’ ﬂ% 55 "§ s : §3§
N 1o
. . = , il NIr24ngE , 4= TS R . U Y wrreeuge | .
60
NOTE:s Hand cuger performed at Sta. 60+00, 80° left achieved refusalat a depth of 3.0 feet.
-YlgREV-FOT 19479.71= ‘Q»
D 000 -L-PT 524 SOIL TEST RESULTS R
3 SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
l |__no. OFFSET | STATION | pypgpyar CLASS, _I_’f_ _f‘_’_‘ C.SAND [FSAND] SIT | craY | 10 | 40 | 200 |MOISTURE| ORGANIC
S5-29 80’ LT, 53+50 0.0-15 A-4(0) 27 | NP} 273 37.8 20.3 146 9.2 45 413 12.2 -
SS-20 80’ LT. 54450 8.5-10.0° A-2-4(0) 23 | NP 31.3 4.1 13.1 12.5 86.6 59.5 29.5 - -
S5S-13 95 LT. 55465 3.5-5.0" A-4(0) 23 | NP | 280 41.7 216 8.7 99.2 0.6 412 11.8 —
T 1 8k | % | o | % | ok | % | Sk | % | sk % | Sk [ 3R
3 3% % 8 2 8 8 BI% B R R 8 g8ty
55 | Sf | S8 | SE | Sp | op | sp | R | BE | BB | BB | SF | 5P B
g i 3 § i 1 ] ] 3 1} 1 1 § *
¥ [A i [ Tha T by Thy Tha Tha Tha Tha Th Tha T T LY
tw
TOP|OF WALL
3,200 —\ 3,200
GROUND BLEVATIONT™ \ ~L~ $TA59492.27
\\ \ ELEVI7o2
3,190 |- sTals3+40 -L-_$TA604i2.13 3,190
EJEV. S, ﬁ«s / ELEV.5i72.3
—
B}1 SS-20 /
3,180 . N80’ LT} (-L-) _E_,—-—/ /A 3,180
N B}2 I 5513
: i B}s N
n N . CS £ P _ & LT ;,(ML—) i B-3 Bi4 95 LA L) \
= ra : e o o] A LT (1) 95" L} (-L-) - - Ky
O S Ad =TT T~ +" % ~ 3170
3170 3 — NS - L
- STALSFO Y s &5 ~ T\
ELBY. 376883 20 Hi coorse |SAND ] \ |
i ; ngﬁ \ ~L- $TA604/243
b4 1 - o ELEV.37705]
o f 25 )3 sandy SILT ] ‘% \
4 3,160 26 (100/0.3 =% =L~ QTA 59492.27 3,160
e FI)D g | B e ELEV.BI69.3]
g — :{oﬂ‘ AL 2
2 —t ~ bro¥™ - -
& {100+ 1 ONESS %5
2 GRAN &
28 3150 —weATHERED ROCN™ B 3,150
23 pee— N 772
2 @00/0.5
FAD

52 53 54 55 56 57 58 59 60 61
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5 OF 15

| GEOLOGIST G. Baldwin

GEOLOGIST C. Baldwin

PROJECT NO. 35015.1.1 ! ID. U-4020 J COUNTY Woatauga

SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-1Wall 1 STATION 53+50 OFFSET 80ftLT ALIGNMENT -L- 0 HR. N/A |-
COLLARELEV. 3,177.1t TOTAL DEPTH 15.0ft NORTHING 908,766 EASTING 1,214,347 24 HR. FIAD

PROJECT NO. 35015.1.1 ID. U-4020 COUNTY Watauga

SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone . . GROUND WTR (ft)
BORING NO. B-2Wall 1 STATION 54+50 OFFSET 80ftLT | ALIGNMENT _-L- 0 HR. Dry
COLLARELEV. 3,174.51t TOTAL DEPTH 19.6ft NORTHING 908,797 EASTING 1,214,441 24 HR. 8.0

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA

HAMMER TYPE Automatic

DRILL MACHINE CME 550

DRILL METHOD 2.25"ID HSA

HAMMER TYPE Automatic

START DATE 06/20/07

COMP. DATE 06/20/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 06/19/07

COMP. DATE 06/19/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK N/A

POUNE W YN Y JUNNT VNN WY SR WUN NUUN WONNT WUY WU YUK NN W VAN YONNT S AN TN SO YN SV NURY SUNNY SO SOU WUUE SN VAN ST WO SN AN WY ST WY SN SN SHUNY SR VUMY S N YUUNY TUNAY SUOT YU AUN SHUNY SUNR WU U Y WY ST ST SO A
T T T T T e T e e e e e e T e T e T T T T T e T T T T T Ty

NCDOT BORE DOUBLE J66-039.GPJ NC_DOT.GDT 12/11/07
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+-—+—t+—tr—ttt+tttt+tttttt+-r--t-t-t-t-t+t—-t-t---t--r----r-—s -ttt

St

ELEV | DEPTH| BLOWCOUNT BLOWS PER FOOT saup. (W) é SOIL AND ROCK DESCRIPTION ELEV | DEPTH| BLOWCOUNT BLOWS PER FOOT SAMP. é SOIL AND ROGK DESCRIPTION
® ) [ ost | o5t | o5t | [0 25 50 75 1004 | NO. | /moll 6 | eev @ peprggl | ] @ | oosr | osm | osr | |0 25 50 75 100]} NO. | Mol o
3180 | - 33Pst 0.0 . 31745 GROUND SURFACE 0.0
T L ‘ + 3 5 5 5 GPREI BEEEECEE B RESIDUAL
10 "
31774F 0.0 " 3,177.1 GROUND SURFACE 0.0 T DN 3172.5 Brown, silty fine SAND (A-2-4). 2.0
" 1 2 3 S$5-29 | 12% RESIDUAL 317107 35 D " Brown, orangish-brown & white, micaceous fine
T S R 0 Orangish-brown, fine to coarse sandy SILT 1 19 23 25 o8 . tocoarse SAND (A-2-4(0)), with little silt & clay,
31736) 35 N 31741 (A-4(0)), with little clay, saprolitic. 30 T — e, A
i 5 6 8 AN M Orangish-brown, fine to coarse SAND (A-2-4), ER 20
14 ot . ™ I S0
1 .. 1 4 with little silt & clay, saprolitic. 3166 /
,166.0 8.5 e
1 . \\. T 4 | 19 | 15 - 9 $8-20
3,168.64 8.5 A 1 P
+ 6 8 12 ’\on M 1 N
T Tl 3,161.07 135 f
T i 1 5 ) 18 6
1 \ :
3,16361 13.5 -y - + -
T 0 | 11 | 4 - - &5 M " 3162.1 150 I -
Boring Terminated at Elevation 3,162.1 ft in 3,156.01 185 : i '_____ R S 11 31560 18.5
RESIDUAL SOIL (SAND) 40 | 60 [60/0.7 o0 A 31549 WEATHERED ROCK 19.6
+

Il'll!lllllllllll]!lrll‘[ll’lll'lill‘|ll|l|l|(rllll|llll|t!l1

\Orangish-brown, BIOTITE GRANITIC GNEISS./

Boring Terminated at Elevation 3,154.9 ft in

WEATHERED ROCK (BIOTITE GRANITIC
GNEISS)
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

PROJECTNO. 35015.1.1 - |ID. U-4020 | COUNTY  Watauga | GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ff)
BORING NO. B-3 Wall 1 STATION 55+65 OFFSET 95ftLT ALIGNMENT -L- OHR.  NA
COLLARELEV. 3,169.8 ft TOTALDEPTH 218 ft NORTHING N/A EASTING NIA 24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

ORI TRINT WISY SR NS W YO YOO WO AT SO T SO S O W
-ttt

PR IOV Y
-ttty
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NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12/7/07
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START DATE 06/15/07 ‘| COMP. DATE 06/15/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 104 ft
, ’ L
ELEV |DEPTH | BLOWCOUNT BLOWS PER FOOT samp. | : SOIL AND ROCK DESCRIPTION
® ® | ostt | osft | o5t | |0 . 50 75 100 | No. | /woll 6 | Elev. @) DEPTH (f)
3170 | 3,169.8 GROUND SURFAGE 0.0
I 769, ASPHALT 02
+ \ ABC STONE [l\——‘lﬁ‘
3,166.3T 3.5 RESIDUAL
T 34 32 25 $8-13 | 12% White & brown, micaceous fine to coarse sandy
I SILT (A-4(0)).
316137 8.5 . . ] 3,160.8 9.0
-+ 15 (0003 10000. 3" 3,159.4 WEATHERED ROCK 104
1 . Z Brown, BIOTITE GRANITIC GNEISS. /1
1 - 2} 3.157.6 CRYSTALLINE ROCK 12.2
T White, gray & brown, BIOTITE GRANITIC
+ GNEISS.
T WEATHERED ROCK ©
I . Brown, BIOTITE GRANITIC GNEISS.
31485+ 213 | - A 51480 218
100/0.5} 100/0.5° Boring Terminated at Elevation 3,148.0 ft in
WEATHERED ROCK (BIOTITE GRANITIC
GNEISS)
NOTES:

1) Auger refusal at a depth of 9.3".

2) Began coring at a depth of 9.3".

3) 0 hr. water-not measured due to water
introduced for coring.

. NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

SHEET 6 OF 15

PROJEGTNO. 3501511 [ 1. U020 | COUNTY Watauga | GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone . GROUND WTR (#)
BORING NO. B-3Wall 1 STATION 55+65 OFFSET 95ft LT ALIGNMENT -L- OHR.  NA
COLLARELEV. 3,169.8 ft TOTAL DEPTH 21.8 ft NORTHING 908,848 EASTING 1,214,546 24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25"ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 06/15/07

COMP. DATE 06/15/07

SURFACE WATER DEPTH- N/A

DEPTH TOROCK 104 ft

NCDOT CORE SINGLE J66-039.GPJ NC_DOT.GDT 12/11/07
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CORE SIZE NQ-3 TOTALRUN 12.0ft DRILLER J. Sehulster
DRILL RUN STRATA | L
B %5 | | Rate [FEC-TRAD SAMP. RECTRAD o DESCRIPTION AND REMARKS
() it 0 (Minfft) o % . (% (%) G| ELEV.(f) DEPTH (ft)
3160.5 Begin Coring @ 9.3 ft
3A605F 93 | 20 | 2:37/1.0 | (0.9) | 0.7 (77731594 WEATHERED ROCK 104
3,1585+ 113 4:20/1.0 | 45% | 35% (1.8) | (0.7) Fis Brown, severely weathered, soft BIOTITE GRANITIC GNEISS.
1 5.0 |3:27/1.0 75797} (0.0) 100%§ 39% i 31576 Strata REC=0% RQD=N/A (continued) 122
T g;ggﬂ ~g 18% | 0% (0.0 | N/A — CRYSTALLINE ROCK
1 145/10 ’ 0% White, gray & brown, moderately severely weathered, moderately hard BIOTITE
315356+ 16.3 147110 GRANITIC GNEISS, close fracture spacing, joints @ 20°, 80°,
+ 5.0 | 2:00/1.0 | (0.0) | (0.0) WEATHERED ROCK
1 | 1:5711.0 | 0% | 0% Brown, severely weathered, soft BIOTITE GRANITIC GNEISS.
%
T 1:48/1.0 .
] 5—- 1:52/1.0 -
3,148.5+ 21.3 1:37/1.0 I~
N=100/0.5 /1 31480 218

l‘lll!llll‘lllIIlll7‘VIUl'l(ll){llI‘I!\l]ll!l‘llll'lll!llll(l’i(llll

NOTES:

1) Auger refusal at a depth of 9.3".

2) Began coring at a depth of 9.3,

3)-0 hr. water not measured due to water
introduced for coring.

Boring Terminated at Elevation 3,148.0 ft in WEATHERED ROCK (BIOTITE
GRANITIC GNEISS)
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CORE PHOTOGRAPHS: Station 55+65, 95 feet Left SHEET 7 OF 15

SCALE IN FEET

Project 35015.1.1 TIP U-4020 December 2007

US 421 (King St,) from US 321 (Hardin St,) to NC 194 (Jefferson Rd.) in Boone
Watauga County, North Carolina



@ % NCDOT GEOTECHNICAL ENGINEERING UNIT
Ll¥ BORELOG REPORT

PROJECT NO. '35015.1.1 [ ID. U-4020 l COUNTY Watauga I GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-4 Wall 1 STATION 56+50 OFFSET 95ft LT ALIGNMENT -L- O HR. N/A
COLLARELEV. 3,169.21t TOTAL DEPTH 164 ft NORTHING N/A EASTING N/A 24 HR. FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" D HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 06/19/07

COMP. DATE 06/19/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 10.2 ft

bedo}
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1 s 1
—r—t—t—t—tt

| TR SR U T

1
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NCDOT BORE SINGLE J66-039.GPJ NC_DOT.GDT 12/7/07

YllllISl!'Illlllllll||Il‘]|Il’llll|’5'5'llll’l"|'||lll|llllll

BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV | DEPTH v 0 SOIL AND ROCK DESCRIPTION
@ ® | osft | osft | ost | |0 25 0 TP M0 No. |/moll 6| mev.m DEPTH ()
o L GROUND SURFACE 44
T { ASPHALT Y
T R M ABC STONE |
3,165741 " 3.5 IR § TR, . RESIDUAL
—+ 18 15 13 28 D Brown & tan with orange, silty fine to coarse
+ RIS § DECE : SAND (A-2-4), saprolitic.
- - . . . I. -
316121 8.0 - DI | DI IR IR 85
4 46 | 46 60001 ndndunten Senbedtn T o ® WEATHERED ROCK 02
+ ce e Brown, BIOTITE GRANITIC GNEISS. 192
T+ RS-1 CRYSTALLINE ROCK
T Gray & white, BIOTITE GRANITIC GNEISS.
T A
R 2. 31528 164
N Boring Terminated at Elevation 3,152.8 ft in
1 CRYSTALLINE ROCK (BIOTITE GRANITIC
41 GNEISS)
+ NOTES:

1) Auger refusal at a depth of 9.4".

2) Began coring at a depth of 9.4".
3) 0 hr. water not measured due to water
introduced for coring.

&)

2N NCDOT GEOTECHNICAL ENGINEERING UNIT
[P CORE BORING REPORT

SHEET 8 OF 15

PROJECTNO. 35015.1.1 .

|ID. U-4020 |

COUNTY Watauga

| GEOLOGIST C. Baldwin

SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone

BORING NO. B-4 Wall 1

STATION 56+50

OFFSET 95ftLT

ALIGNMENT -L-

COLLAR ELEV. 3,169.2 1t

TOTAL DEPTH 164 ft

NORTHING 908,875

EASTING 1,214,626

GROUND WTR ()
OHR.  NA
24HR.  FIAD

DRILL MACHINE CME 550

DRILL METHOD 2.25" ID HSA/NQ-3 Core

HAMMER TYPE Automatic

START DATE 06/19/07

COMP. DATE 06/19/07

SURFACE WATER DEPTH N/A

DEPTH TOROCK 10.2ft

CORE SIZE NQ-3

TOTALRUN 7.0 ft

DRILLER J. Sehulster

i
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NCDOT CORE SINGLE J66-039.GPJ NC_DOT.GDT 12/14/07
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DRILL RUN |__STRATA L
ELEV | DEPTH | RUN| pare [REC. [RQD | SAMP. FRECTRGD] g DESCRIPTION AND REMARKS
0] @ 1@ il @ NO. @ | @
; (Min/fft) | % % % % | G| ELEV. () DEPTH (ft)
3159.8 : Begin Coring @ 9.4 ft
3,758.81 9.4 2.0 |4:071.0 ] (1.2) | (0.8) ;j/ 31590 WEATHERED ROCK .
3157841 114 5:10/1.0 | 60% | 40% | RS- 1(glf) (5{) %_ Brown, severely weathered, soft BIOTITE GRANITIC GNEISS.
4 - 5.0 g%ﬂ 01 G0 [@e | —|100% 92% A Strata REC=0% RQD=N/A (continued) :
+ 04 1«8 100% | 98% S ~ CRYSTALLINE ROCK
T 5:2011 0 ,I.l,"/f — W(I;i&e & gray, slightly to very slightly weathered, hard BIOTITE GRANITIC
315281 164 e I s EISS, close to moderately close fracture spacing, joints @ 20°, 70°.
+ 5:321.0 £ 31528 | RS-110.610.9' qu=21,801 psi 164
1 Boring Terminated at Elevation 3,152.8 ft in CRYSTALLINE ROCK (BIOTITE
1 GRANITIC GNEISS)
1 NOTES:

1) Auger refusal at a depth of 9.4'.
2) Began coring at a depth of 9.4".

3) 0 hr, water not measured due to water

introduced for coring.
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CORE PHOTOGRAPHS: Station 56+50, 95 feet Left SHEET 9 OF 15
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'SCALE IN FEET

Project 35015.1.1 TIP U-4020 December 2007

US 421 (King St,) from US 321 (Hardin St,) to NC 194 (Jefferson Rd.) in Boone
Watauga County, North Carolina



NCDOT BORE SINGLE J66-033.GPJ NC_DOT.GDT 12/7/07

/N NCDOT GEOTECHNICAL ENGINEERING UNIT N NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 10 OF 15
1¥ BORELOG REPORT | . | [1¥ CORE BORING REPORT

1) 0 hr. water not measured due to water E
introduced for coring. - E

PROJECT NO. 35015.1.1 |ID. U-4020 | COUNTY Watauga i GEOLOGIST C. Baldwin | PROJECT NO. 35015.1.1 [ ID. U-4020 | COUNTY Watauga ' [ GEOLOGIST C. Baldwin
SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone ’ ) GROUND WTR (ft) | SITE DESCRIPTION Retaining Wall 1 - US 421 from US 321 to NC 194 in Boone GROUND WTR (ft)
BORING NO. B-5 Wéll 1 STATION 57+50 : OFFSET 95ft LT ALIGNMENT -L- 0 HR. N/A BORING NO. B-5Wall 1 STATION 57+50 OFFSET 95ft LT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 3,167.1 1t TOTAL DEPTH 1251t NORTHING N/A EASTING N/A - |- 24 HR. FIAD COLLARELEV. 3,167.11ft TOTAL DEPTH 1251t NORTHING 908,907 ‘ EASTING 1,214,721 24 HR. FIAD
DRILL MACHINE CME 550 DRILL METHOD 2.25" |D HSA/NQ-3 Core HAMMER TYPE Automatic ‘ DRILL MACHINE CME 550 DRILL METHOD 2.25" ID HSA/NQ-3 Core HAMMER TYPE Automatic
START DATE 06/13/07 COMP. DATE 06/14/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 2.7 ft START DATE 06/13/07 COMP. DATE 06/14/07 . SURFACE WATER DEPTH N/A DEPTHTOROCK 2.7 ft
, T X
ELEV | DEPTH | _ BLOWCOUNT BLOWS PER FOOT samp. 'Y 5 SOIL AND ROCK DESCRIPTION ~ |CORESIZE NG-3 F T:TAL RUN 9.8 ; - DRILLER J. Sehulster
(ft) ] 0.5t | 0.5ft | 0.5ft | |0 - %5 510 7'5 100 NO. Motl G | ELEV. (1) DEPTH (ft) E ELEV | DEPTH | RUN DRILL REC. [ RaD| SAMP. [Rec. ['RQD L
. | @ @ | @ RATE | REv | R NO @ @ | o DESCRIPTION AND REMARKS
. » ! Minff) | % | % : % 1 % | G| ELEV.(f) DEPTH (ft)
3170 : , ! 3164.4 Begin Coring @ 2.7 ft
-T B : 31644+ 27 | 48 ’Y(?%l é)' (2.0) | (0.0) (2.0) | (0.0) ] CRYSTALLINE ROCK 2.7
T b 5 O 1 42% | 0% 100%] 0% i 4_  Gray, brown & white, moderately severely weathered, moderately hard BIOTITE
1 GROUND SURFACE 88 . | 1 34019 o1 | VA Y GRANITIC GNEISS, close fracture spacing. —
T T ASPHALT f__osl : s1506L 75 % ;lgﬂ.g 3% ~ WEATHERED ROCK 76
131640+ 27 ABC STONE Y B 50 43710 G0 | (14 o [ E Brown & orange, severely weathered, soft BIOTITE GRANITIC GNEISS. %=
F 60/0.0' coee e ) - 60009 ) RESIDUAL ' 4 45010 | 80% | 28% 100% | 32% PP CRYSTALLINE ROCK
+ i R R TR B 3162.4 \Grayish-brown, fine to coarse sandy SILT (A-4)] _ 47 : : 4:30/1.0 724 31567 Gray, brown & white, moderately severe to moderately weathered, moderately 10.4
+ CRYSTALLINE ROCK . 4:16/1.0 (0.6) | N/A - 51554 \_hard BIOTITE GRANITIC GNEISS, close fracture spacing, joints at 20°, 40°, 80°. 120
+ Gray, brown & white, BIOTITE GRANITIC 76 : 31546+ 125 4:32/1.0 \38% 1 05) F Ty WEATHERED ROCK :
-+ - GNEISS. P —— ) 1 (0.5) 106% Brown, severely weathered, soft BIOTITE GRANITIC GNEISS.
T : \ WEATHERED ROCK I : 100%|—— CRYSTALLINE ROCK
1 . 3,156.7 |Brown & orange, BIOTITE GRANITIC GNEISS.f 104 Gray, brown & white, moderately to slightly weathered, hard BIOTITE GRANITIC
4 - + 24551 CRYSTALLINE ROCK' 12.0 GNEISS, close fracture spacing.
4 ST Ty Gray, brown & white, BIOTITE GRANITIC y Boring Terminated at Elevation 3,154.6 ft in CRYSTALLINE ROCK (BIOTITE
T GNEISS. GRANITIC GNEISS)
T WEATHERED ROCK
T Brown, BIOTITE GRANITIC GNEISS.
T CRYSTALLINE ROCK
T Gray, brown & white, BIOTITE GRANITIC NOTES:
:: GNEISS. 1)0 hr. water not measured due to water
i Boring Terminated at Elevation 3,154.6 ftin A A
T CRYSTALLINE ROCK (BIOTITE GRANITIC introduced for coring.
A4 GNEISS)
I
4 NOTES:
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SCALE IN FEET

Project 35015.1.1 TIP U-4020 December 2007

US 421 (King St) from US 321 (Hardin St,) to NC 194 (Jefferson Rd.) in Boone
WataugaCounty, North Carolina
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Soils Laboratory
TIP.IDNO. U-4020
DESCRIPTION:. US 421 in Boone Wall1
REPORT ON SAMPLES OF: SOIL FOR QUALITY
PROJECT: 35015.1.1 COUNTY: Watauga
DATE SAMPLED:  6/07 RECEIVED: 6/07
SAMPLED FROM: ~ Wall 1 (-L- Stations) REPORTED: 7/07
SUBMITTED BY: E.C. Howey, L.G., P.E. BY: D. Jenks
TEST RESULTS
PROJ. SAMPLE NO. $S-29 S$S8-20 SS-13
BORING NO. Wall 1 Wall 1 Wall 1
Retained #4 Sieve % 4.2 3.1 0.0
.| Passing #10 Sieve % 92.2 86.6 99.2
o Passing #40 Sieve % 74.5 59.5 80.6
‘| Passing #200 Sieve % 41.3 29.5 41.2
MINUS #10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 27.3 31.3 28.0
Fine Sand Ret - #270 % 37.8 43.1 417
Silt 0.053 - 0.010 mm % 20.3 13.1 21.6
Clay < 0.010 mm % 14.6 12.5 8.7
L.L. 27 23 23
P.L. NP NP NP
P.L NP NP NP
AASHTO Classification A-4(0) A-2-4(0) A-4(0)
Station (-L-) 53+50 54+50 55+65
Offset 80'LT 80'LT 95'LT
Depth (i) 0.0 8.5 3.5
to 1.5 10.0 5.0
Moisture Content (%) 12.2 11.8

NP=Not plastic

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

Soils Engineer




PROJECT NO.: 35015.1.1 TIP: U-4020

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

COUNTY:

Watauga

LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES
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DESCRIPTION: US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone =~ Wall 1
Unit Unconfined | Young's | Splitting Tensile
Geologic Run Weight Compressive | Modulus Strength

Sample #| Boring# | Depth (ft) Rock Type | Map Unit| RQD |Length (in)| Diameter (in) (PCF) Strength (PSI)| (PSI) (PSh Remarks

B-4 Wall 1 '

Station :
56+50 -L- - [ Biotite Granitic
RS-1 |95 feetLeft| 10.6 - 10.9 Gneiss Ybag 40% 3.80 1.74 164.7 21,801
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Photograph No. 2: Beginning of Wall 1, looking east Photograph No. 4: Near end of Wall 1, looking west
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Photograph No. 6: Existing block wall behind movie theatre

Photograph No. 5: End of Wall 1 along -DR1-, looking south,
movie theatre on right

Project 35015.1.1 TIP U-4020 December, 2007

US 421 (King Street) from US 321 (Hardin Street) to NC 194 (Jefferson Road) in Boone
Watauga County, North Carolina



