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COUNTY __ WATAUGA

PROJECT DESCRIPTION BRIDGE NO.302 ON SR-I233 OVER_COVE CRK,

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED EY THE N, C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT iS CONSHERED 7C BE FART QOF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE FROJECT SITE.

STATE | STATE PROJECT REFERENCE No. | SUEST | TOTAL
N.C. 33025.1.1 (B-3377) 1 15

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICE IT IS BASED WERE MADE
FOR THE PURPQSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIQUS FIELD BCRING LOGS, ROCK CORES, 4ND SOIL TEST DATA AVAILABLE MAY BE

PEVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (99 250-4088. NEITHER THE SUBSURFULIE FLANS AND REPORTS,
NOR THE FIELD BORING LOGS. ROCK CORES, OR SOl TEST DATA ARE PART OF THE CONTRACT,

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATEC BOUNDARIES ARE BASED UM A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DAT& AND MAY NOT NLCESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWCEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU {N-FLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHID,

THE OBSERVED WATER LEVELS OR SCIL MOISTURE CONDITIONS INDICATED N THE SUBSURFACE
INVESTIGATIONS ARE AS RECORUED AT THE TiME OF THE IHVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERAZBLY WITH TIME ACCORDING TU CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITETION, AND WIND, AS WELL AS OTHER NON-CLIM&TIC FACTCRT,

THE BIDDER OR CONTRACTOR {S CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFZCE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESISN DETAILS DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND GOTUMENTS “OR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEFARTMENT OOES NCT WARRANT OR GUARANTEE THE SUFFITIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR CFi GF THE
OEPARTMENT A4S TO THE TYFE OF MATERIALS AND COMDITIONS TC BE ENCOUNTE! THE BIDDER 0F
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGA
NECESSARY TO SATISFY HIMSELF AS TO CONOITIONS TO BE ENCOUNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE KO CL&IM FOR aDCITIONAL COMPENSATION OR FOR &N EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL COMOITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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LL ACKER, LG
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

33025.1.1 (B-337T) 2

SOIL_DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

VERY STIFF,6RA/,SKTY CLAY, MIST WITH WTERBEDDED FINE SMND LAYERSHIGHLY PLASTIG A-7-6

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
RM. - 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 ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDBED.

HARD ROCK IS NON-CDASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

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

OF WEATHERED ROCK,
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

WEATHERED
0CK (WR)

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100
BLOWS PER FOOT IF TESTED.

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

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

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

O

VANE SHEAR TEST

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

CRYSTALLINE FINE T0 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (S 357 PASSING *200) (> 35% PASSING ¥200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
N FINE TO COARGE GRAIN METAMORPHIC AND NON-CDASTAL PLAIN
GROUP a-3 A-2 A4 | A5 | A6 | A7 a1, a2 | A-4. A5 COMPRESSIBILITY gggKCmggﬁLLlNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, el a3 | A6AT SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
N MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD B
SYMBOL NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 &EP[;IMENTARY ROCK I T L SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED wfngTSEg?VEgE‘R,f&‘ ANLDE('}R;ES';GEEH:SF AA';;R@L-E,%AEL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
’ L] SHELL BEDS. ETC. 3 ]
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
¥ 10 GRANULAR| () Ay MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK. .
14 SOLS | gops | PEAT soiLs SoiLs QUER WATERA FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER ‘
: 200 10 Mx|35 uxl3s Mxlas mxbss meas v as w36 Mnj36 s TRACE OF ORGANIC MATTER 2 - 3% 3 - 87 TRACE - 10 , , . DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 16 - 207 HAMMER IF CRYSTALLINE. HORIZONTAL.
LIUID LIMIT 40 Mx| 42 4 [0 Mx J41 ¢ (40 Mx 41 1N 40 Mx[ st eN| gppie wiTH MODERATELY ORGANIC 5 - 10% 12 - 20u SOME 20 - 351 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP 118 Mx |18 MX 1 MN [11 MN 110 MX (10 MXJIT MY 21 M8 LITTLE OR piGrLy | MIGHLY ORGANIC 0% Y201 HIGHLY 35% AND ABOVE o SL1) CRYSTALS ON aIB:rJKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP., MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROUP INDEX [ [ [ x |8 Mx |12 Mx|16 Mx[No Mx|  MODERATE - TURE OR FRACTURE ZONE WHICH THERE HAS BEEN DISPLACEMENT OF THE
b - AMoONTS OF | SporalC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENOS INTO ROCK UP 10 T T R O e e,
USUAL TYPES|STONE FRAGS.|_ o | oy 1y or cLavey | SILTY | cLavey ORGANIC .. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  {GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES..
WATERIALS | Smp  [OAND| GRAVEL AND SaND | SOILS | SOILS vy _ STATIC WATER LEVEL AFTER _24_ HOURS >
TR MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. R FAIR TO ew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MODJ) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR | UNSUITABLE
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O"W‘" SPRING OR SEEP WITH FRESH ROCK. FLODD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
R - N THE STREAM.
P1OF A-7-5 SUBGROUP 1S = LL - 30 :P1 OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY 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  |.FORMATION (FM.- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED sp7 CPT CAMPLE (MOD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CoNSISTENCY | |PENETRATION RESISTENCE | COMPRESSIVE STRENGTH A Y TEST BORING DESIGNATIONS £ TESTER WOULD ¢ a2 JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
= B SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; g
SENERALLY VERY LODSE “ SOIL SYMBOL P avoer sorns S - BULK SaMPLE SEVD IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TG SOME e RIDGE OR PROJECTION OF ROCK WHSE THICKNESS 1S SMALL COMPARED T0
GRANULAR LOOSE 4 70 10 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. *
MATERIAL MEDIUM DENSE 18 70 30 N/ ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
CORE BORING YOTILED G072~
(NON-COHESIVE) vgg$N3§ng % 1295“ THAN ROADWAY EMBANKHENT ‘Q’ BOR ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMISLE BuT | HOTTLED MO INI‘;RCEAGTUELS“‘;'-CLRM?:E“%E’”[‘]’;T';Ng”giKOEFDIGFDFOEDR%;L&‘;E‘;RS- MOTTLING IN
wme === INFERRED SOIL BOUNDARY SAMPLE o SEV.) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK .
VERY SOFT @ .25 ™) MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 0.95 10 650 st INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES ¢ 108 BPF | INTERVENING IMPERVIOUS STRATUM.
- . =S PIEZOMETER
i%;s ,%:?y MEg}fLII?F STIFF ; Ig ?5 a.ls ;g 12.9 . D NSTALLATION RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SCIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 T0 38 2704 TTreeT ALLUVIAL SOIL BOURDARY SLOPE INDICATOR SAMPLE ifg;'iﬁ%gg’;ﬁ"mmo”s‘ OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_GUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING . ROCK FIARDNESS zglﬁégggsgsasgg:&;&ﬁug GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES RATIO SAMPLE *
TEXTURE OR GRAIN SIZE BT N-VA
- -VALUE -
SPTN VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
.S, STD. SIEVE SIZE 4 10 w s 208 270 . SOUNDING ROD @FP— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. Roc IFORM THICKNESS AND
X SILL - AN v K OF APPROX ¥ UNIFORM THICKNESS AN
ot M 476 2p0 o4z 075 0075 008 ABBREVIATIONS HARD B o oy e OR FICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RitLATxvsLYmTTrTrJ«S‘chEgg!DDfm’gNIETog S ArERaL EXTEN?, THAT Has, BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL vonnsE S SILT cLay AR - AUGER REFUSAL HI. - HIGHLY w - MOISTURE CONTENT - TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) 0821 ©Ro o 90a ey ©La €Ly BT - BORING TERMINATED MED. - MEDIUM v - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES T0 .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
e 75 - ppes — pyons L. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD ;ic;\éggaév;gﬁ BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SE A
Al : - . . CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED - ;
S1IZE N 12 3 : CSE. - COARSE NP - NON PLASTIC " UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
A 148 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC P47 DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EOUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE i DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN G FOOT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - vOID RATIO S4P, - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE RECOVERY (SREC, - TOTAL LENCTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY FRAC. - FRACTURED, FRACTURES SLL - SLIGHTLY N STRATA ROCK DUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY
AT FROM BELOW THE GROUND WATER TABLE . h X VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L A T Tt 0, 0 OR GREATER THAN 4 INCHES DIVIDED BY THE
LL_ | LIQUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 107TaL LENGTI GF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC FINGERNAIL. g
SEMISOLID; REQUIRES DRYING TO TOPSOIL_(1S.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rﬁ:;?E - WET - W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
pLl L PLasTIC LIMIT 1ERM IERM - . ~L- STA
R SPACING BENCH MARK: BL-102 LOCATED 5.24°LT OF -L- STATION 15+89.68
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY wIDE MORE. THAN 10, FEET VERY THICKLY BEDDED > 4 FEET
oM _|_ OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MDISTURE [ cer arts automaTic [ MANUAL ot 310 16 FEET THICKLY BEDDED 15 - 4 FEET TSRS T
SL_{. SHRINKAGE LIMIT D MOBILE B- MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.46 - 1.5 FEET ELEVATION: R .
_ [ e conmuous FLIsHT aucer CORE SIZE: CLOSE 016 T0 1 FEET VERY THINLY BEDDED 2.3 - ©.16 FEET
- DRY - @ B e yaieR 10 O ) VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8'HOLLOW AUGERS s - THINLY LAMINATED < 0.008 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS -N XWL INDURATION
PLASTICITY INDEX ®D DRy STRENGTH 0 s FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW CME-550 (RS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 5-15 SLIGHT casing [N w/ ADVANCER RTTEN GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. - MEDIUM y
:fgu ?L‘fg;fé;‘;y ;‘Z 205R MORE HIGH ] rortesLe HotsT [ rricone *STEEL TEETH [[] post HoLE misceR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
0 ] wawo euser BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR O [] scosoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
CORE BIT 0 DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/06
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NORTH CAROCLINA DEPARTMENT OF TRANSPORTATION
~ GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33025.1.1 [ 1D B-3377 | COUNTY WATAUGA | GEOLOGIST D. 0. CHEEK
SITE DESCRIPTION BRIDGE NO. 302 ON SR 1233 OVER COVE CREEK GND WATER PROJECT NO: 33025.1.1 (B-3377)
BORING NO B-1 NORTHING 93179191 EASTING 1180827.08 0 HR N/A | .COUNTY: WATAUGA
ALIGNMENT -L- BORING LOCATION 18+09.000 OFFSET 28.00ft LT - 24 HR N/A .
COLLAR ELEV 2717.30ft TOTAL DEPTH 4.50ft | START DATE 7/19/06 COMPLETION DATE 07/19/06 BORING 1
DRILL MACHINE CME 550 DRILL METHOD . . CORE BORING HAMMER TYPE AUTOMATIC L- 18+09, 28 LT
SURFACE WATER DEPTH ' DEPTH TO ROCK 1.80ft R e ROCK '
BLOW CT |PEN BLOWS PER FOOT SAMPLE| W . o dd
ELEV- 1 DEPTH | 6in | 6in | 6in | @ [0 25 0 7519 NO | ol @ DESCRIPTION : | CORE 1: 1.8-4.5 REC=93% RQD=44%

T [ N | | LAYER 1: 1.8-2.2 Alluvial boulders.

1 SNSRI MU MR M . LAYER 2: 2.2 -4.5 Hard, v. slightly weathered amphlbole gneiss.

I L IoIEoITIIoIIC REC=98% RQD=77%
2717.30 -2 2--f-GroundiSurface |- - -

N D D D | il il et uieiuuls SAT [  ALLUVIUM: SAND GRAVEL AND

T SOt fabut st Meleiels 4 COBBLES /

271280 bt L e NS AR S—— == CRYSTALLINE ROCK: HARD, V.

] TERMINATED BORING N HARD \ SLI. WEATHERED AMPHIBOLE /

. -~ CRYSTALLINEROCHAT- - - - GNEISS REC=98 RQD=70
] [ CCEEEWATONPAA2BFEET.- -1 )
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

| GEOLOGIST D. O. CHEEK

PROJECT NO 33025.1.1 [ 1D B-3377 | coUNTY WATAUGA

SITE DESCRIPTION BRIDGE NO. 302 ON SR 1233 OVER COVE CREEK GND WATER
BORING NO B-2 NORTHING 931750.00 EASTING 1180864.00 0 HR N/A
ALIGNMENT -L- BORING LOCATION 18+40.000 OFFSET 19.00ft RT 24 HR N/A

COLLAR ELEV 2728.00ft

TOTAL DEPTH 19.40ft

START DATE 7/13/06

COMPLETION DATE 07/13/06

DRILL MACHINE CME 550

DRILL METHOD .~

'CORE BORING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK 13.20ft

Log B-2, Page 1 of |

L K
ELEV | DEPTH .BLO\'N CT' PEN BLOWS PER FOOT SAMPLE v s SOIL AND ROC
6in | 6in | 6in | (ft) [© 25 50 75 100 NO Mol G DESCRIPTION
2728.00 | Sarface " """ "~
T R Rt ROADWAY FILL: BROWN TO
T CooIotoItIs 1 GRAY SANDY TO CLAYEY SILT
T 420 9 | 23| 4 |10 ||cCCC Ttz C R EI I s
I B I T R | NONORN U bup N NpIRIGIPUR MU M-W [E3{ ROADWAY FILL: BROWN SILTY
T IO Lo COARSE SAND WITH ROCK
2720001 | | | | VEIIICACIICOpECCIIICICIC ) FRAGMENTS AND BOULDERS
1920 {33 |11] 4 [10]---/4p-cocfo oo e
T St R ALLUVIUM: BOULDERS IN
T | | 1l it o BROWN SANDY GRAVEL A
- 14.20 100 0.1 SoooooooX WEATHERED ROCK NOT /
DN EEEE I A A R I SNSRI BRSNS NSURIUE MONO RECOVERED
2710.00__ I CRYSTALLINE ROCK NOT J
2708.60 7 coocooooozos RECOVERED
8 DRING Iy HARD_ CRYSTALLINE ROCK: HARD, i
- - - ERYSTALLINE-ROEKAT-- - - FRESH GRANITE GNEISS AND
ECENVATION 7088 FE PORPHYROBLASTIC GNEISS

| T O O

|

llllllll:llllil!%llllllll

| ¢
R

ll’lil!llll

LAYERS REC=98 RQD=98

PROJECT NO: 33025.1.1 (B-3377)
COUNTY: WATAUGA

BORING 2
-L-18+40, 19 RT
CORE 1: 159-194 REC=98% RQD=98%

LAYER 1: 15.9—19.4 Hard, fresh, layered granite gneiss and porphyroblastic biotite
gneiss. No joints. REC=98% RQD=98%

-7 041/;



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33025.1.1

[ 1D B-3377

| COUNTY WATAUGA

| GEOLOGIST D. 0. CHEEK

SITE DESCRIPTION BRIDGE NO.

302 ON SR 1233 OVER COVE CREEK

GND WATER

BORING NO B-3

NORTHING 831733.00

EASTING 1180893.00

0 HR N/A

ALIGNMENT -L-

BORING LOCATION 18+61.000

OFFSET 43.00ft RT

24 HR N/A

COLLAR ELEV 2715.80ft

TOTAL DEPTH 7.60ft

| START DATE 7/13/06

COMPLETION DATE 07/13/06

DRILL MACHINE CME 550

DRILL METHOD - . CORE BORING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK 0.00ft

Log B-3, Page 1 of |

BL L
I — OWCT ~[PEN BLOWS PER FOOT SAMPLE] Y /] L SOIL AND ROCK
6in | 6in | 6in | (f) |0 25 50 75 100 NO Mol G DESCRIPTION

2715.80 L "o Grouadisiface | 21T

T CIIIIfpToogpIIIiiiiis 23 ALLUVIUM: BOULDERS AND

5 S I N AN A § iutubuutel npiuiububt SR MO ?\ ___ GRAVEL VY

X SUNRRERS SO ENONN ~-2] CRYSTALLINE ROCK: HARD, SLI.
271000 | f b | eeiede oo § WEATHERED TO FRESH

‘ ikebutels phetotatate Metetekah Mheieis 2l GRANITE GNEISS WITH MAFIC
LAYER REC=93 RQD=71 /|

2708.20

Pl

IIIlllllI'IIIIIIIOI!lllI!!!II'IlIilllltl!lllll!

llllll!lIl|!lIIIIII'Illllllll‘!llllllllllllllilll’llllll

IIIIISIII!

I}
{

|
1

-FERMINATED-BORING- H-HARD-
T T CRYSTALLINEROCHAT ~“~~

Borrs

PROJECT NO: 33025.1.1 (B-3377)
COUNTY: WATAUGA

BORING 3
_L- 18+61, 43 RT

REC=97% RQD=78%

"CORE1: 2.1-5.0
REC=85% RQD=62%

CORE2: 5.0-7.6

LAYER 1: 2.1 — 7.6 Layered gneisses. Hard fresh granitic gneisses and dark mafic.
layer. REC=93% RQD=71%



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33025.1.1

| 1D B-3377 | couNTY WATAUGA

| GEOLOGIST L. L. ACKER

SITE DESCRIPTION BRIDGE NO.

302 ON SR 1233 OVER COVE CREEK

GND WATER .

BORING NO B-4

NORTHING 931836.24

EASTING 1180833.39

0 HR N/A

ALIGNMENT -L-

BORING LOCATION 18+24.000

OFFSET 71.00ft LT

24 HR 3.90ft

COLLAR ELEV 2721.00ft

TOTAL DEPTH 23.90ft

[ START DATE 8/19/03

COMPLETION DATE 08/19/03

HAMMER TYPE AUTOMATIC

DRILL MACHINE CME 550 DRILLMETHOD "~ CORE BORING
SURFACE WATER DEPTH DEPTH TO ROCK 6.00ft Log B-4, Page 1 of |
BLOWCT |PEN BLOWS PER FOOT SAMPLE| VW L SOIL AND ROCK
ELEV | DEPTH . : :
E 6in | 6in | 6in | (ft) |© 25 50 75 100. NO Mol 8 DESCRIPTION
272400 1+ o 1 4T “GroundiSorface " """~ : :
S s IS (R A IS | Shotobatts atututute Mubeutate ALLUVIUM: BROWN TO GRAY
1258 (010} 0410 ’ét::::::::::::: SANDY CLAYEY SILT
T esn b ow lannl a7 - - -100-
T 540 1 1100 L e R E e ik X ALLUVIUM: COARSE SAND AND
T GRAVEL /
T sttt Mt B M CRYSTALLINE ROCK NOT /
2710.00_ CoooIfpTooIpIIIogiiiis RECOVERED
N I R R D R AOONDIDIDE EONSIDIOIOE IDIDEDIIRN g CRYSTALLINE ROCK: HARD,
+ b koo FRESH, LAYERED BIOTITE
T CoIIiIIiidpIoiipoiic: GNEISS REC=97 RQD=82
2700.00_ CooIIdoIoniiiiiiiio
29710 1Lt | 1 o
T TERMINATED-BPRING H-HARB-
T -~~~ CRYSTALLINERQCRAT. - ||
-+ - - - ELEVATIONRGO7-1 FEET - - -
T St Euiputci et Mg

PROJECT NO: 33025.1.1 (B-3377)
COUNTY: WATAUGA

BORING 4
-L-18+24, 71 LT

REC=92% RQD=67%
REC=100% RQD=90%
REC=97% RQD=78%
REC=100% RQD=93%

CORE 1: 6.5-10.1

CORE 2: 10.1-14.9
CORE 3: 14.9-19.6
CORE 4: '19.6 -23.9

LAYER 1: 6.5 —23.9 Hard, fresh, migmatic biotite gneiss. Chiefly porphyroclastic
biotite gneiss with very thin to thin layers of fine biotite gneiss, alaskite, chlorite schist,
and mylonite. Very close to moderately close fractured. Moderately well foliated
parallel with layering at 10-30 degrees. Upper 1 foot is more fractured, with spacing of

very close to close and with very poor RQD. 28 joints on
rough, clean or coated with chlorite. REC=97% RQD=82%

foliation, smooth to moderately

@ or

)



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33025.1.1 | 1D B-3377 | COUNTY WATAUGA | GEOLOGIST D. 0. CHEEK
SITE DESCRIPTION BRIDGE NO. 302 ON SR 1233 OVER COVE CREEK . : GND WATER
BORING NO B-5 NORTHING 931788.00 EASTING 1180874.00 0 HR 0.80ft
ALIGNMENT -L- BORING LOCATION 18+58.000 OFFSET 15.00ft LT 24 HR N/A
COLLARELEYV 2717.70f TOTAL DEPTH 9.80ft START DATE 7/19/06 COMPLETION DATE 07/19/06
DRILL MACHINE CME 550 DRILL METHOD . .- CORE BORING HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH N/A DEPTH TO ROCK 3.40ft ’ Log B-5, Page 1 of |
L
ELEV | DEPTH ‘BLOYV CT‘ PEN BLOWS PER FOOT SAMPLE| Y 5 SOIL AND ROCK
6in | 6in | 6in | (ft) |0 25 50 75 100 NO mol| G DESCRIPTION

2717.70 L oo Groundfsuface| 11T

T CIITopIooIfoooIIIois ssed ALLUVIUM: SAND, GRAVEL AND

N I D A R | APUNSIO SN EPNRSP N 2eed COBBLES

A I N N B | uupuun DERGN E E B2\ CRYSTALLINE ROCK: HARD

T CoooIYtIIIIdooIionIiiIo L4\ BIOTITE GNEISS REC=45 RQD=0
2710.00 1~ Bttt et M M P _ CRYSTALLINE ROCK: HARD,
2707.90 P FRESH INTERLAYERED COARSE

‘ T TERMINATED BPRING I HARD - AND FINE BIOTITE GNEISS /
T L CRYSTALLINEROCHAT. - _- REC=98 RQD=82
T - CEEEWAHONP707-9 FEETF.- - - '

Illll‘[

It||1!li|lllllllllll!)llll!

lllllllllll!lllllllll!ll

II‘IIIlllll!'l!llllllll!lll

Illllllllllll]

/Q

PROJECT NO: 33025.1.1 (B-3377) .
COUNTY: WATAUGA

BORING 5

-L- 18+58, 15 LT
CORE 1: 34438 REC=72% RQD=43%
CORE 2: 4.8-9.8 REC=100% RQD=78%

LAYER 1: 3.4 -4.3 Slightly to moderately weathered biotite gneiss.
REC=45% RQD=0% '

LAYER 2: 4.3 —9.8 Hard, fresh interlayered coarse and fine biotite gneiss.

'REC=98% RQD=82%

o —

' 4
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33025.1.1 { 1D B-3377 [ COUNTY WATAUGA | GEOLOGIST D. 0. CHEEK
SITE DESCRIPTION BRIDGE NO. 302 ON SR 1233 OVER COVE CREEK GND WATER
BORING NO B-6 NORTHING 931754.00 EASTING 1180913.00 0 HR N/A
ALIGNMENT -L- BORING LOCATION 18+83.000 OFFSET 29.00ft RT 24 HR N/A
COLLAR ELEY_2720.50ft TOTAL DEPTH 8.40ft START DATE 7/12/06 COMPLETION DATE 07/12/06
DRILL MACHINE CME 550 DRILL METHOD H.S. AUGERS HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH N/A DEPTH TO ROCK 8.40ft " Log 86, Page 1ot 1
BLOWCT _|PEN T OIL AND ROCK
ey | oeptH]  BLOWCT BLOWS PER FOOT SAVPLE[Y /TL SOIL AND ROC
gin | 6in | 6in | (f) [0 P3 50 75 100 NO toll & DESCRIPTION
2720.50 - [ Ground Sudace |- - 1C
T ‘ _ Sl Wl R S = _ALLUVIUM: BROWN TO GRAY
T oo oo laolac lanllF----F-55-4----4----- 32 SILTY SAND, GRAVEL, COBBLES
4 350 |22 |12 1810 oo 2 - i AND BOULDERS
2712.10 7840 100 01l---"-"- St I v R -~ -100. §§§§
FERMINATED BERING-Of TARD]
T _CRYSTALCINEROCHAT ~_~
CC TELEMATIONR7A24-FEET._ -

Jltllllllllllll!lllllll!lllllll!l(lll|!|ll‘||lll|ll|l|
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SHEET /[R 6~ 15

SHEET
NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
SCOUR REPORT
WBS:  33025.1.1 TIP: B-3377 COUNTY: WATAUGA
DESCRIPTION(1): Bridge No. 302 on SR 1233 over Cove Creek
EXISTING BRIDGE
Information from: Field Inspection  x Microfilm (reel pos: )
Other (explain)
Bridge No.: 302 Length: 51 Total Bents: 3  Bentsin Channel: 2 Bents in Floodplain: 1
Foundation Type:
EVIDENCE OF SCOUR(2)

Abutments or End Bent Siopes: Hard flow against EB1, Some scour
Interior Bents: Scour on both sides of upstream end
Channel Bed: None
Channel Bank: Erosion under west bank downstream
EXISTING SCOUR PROTECTION
Type(3): Masonry end bents, no scour protection
Extent(4):

Effectiveness(5): Ineffective

Obstructions(6): None

INSTRUCTIONS

Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab results with report.

Describe the channel bank material based on observation and/or samples. Include any lab resuits with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, aggrading, or static.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

OO0 NSO E WN -

DESIGN INFORMATION
Channel Bed Material(7): Coarse sand, gravel and cobbles

Channel Bank Material(8): Sandy silt

Channel Bank Cover(9): grass, brush
Floodplain Width(10): 75 feet

Floodplain Cover(11): grass, weeds and low brush with a few trees

Stream is(12): Aggrading Degrading  x Static
IChannel Migration Tendency(13): west
Observations and Other Comments:
DESIGN SCOUR ELEVATIONS(14) Feet x Meters
BENTS
EB1 B1 EB2 CULLTCULRT
B-1 2714.5
B-2| ) o 2714.5
B-3| | |273s
B4 | | | |27145
BSL | 2714
B-6 2712
Comparison of DSE to Hydraulics Unit theoretical scour:
Not within 5 feet of theoretical scour. Material is hard crystalline rock.
SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Sample No. 8S-1
Retained #4| ,
Passed #10 99
Passed #40 90
Passed #200 35
Coarse Sand 28
Fine Sand| 44
Silt 20
Clay] 8
Ll 28
AASHTO| A-2-4(0)
Station
Offset|
Depth
Tempiate Revised 02/07/06
Reported by: Date: 8/18/2006

L. L. Acker
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