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CAUTION NOTICE 
H~E SUBS~FA CE tFORM A"TION AND n-£ SLeSURFACE INVESliCA TION ON WHII::H IT IS BASED WERE MA DE FOR 11-E PURP OSE OF SlUOY, PLAN~INC . AND DESIGN, AND NOT FOR CONS"TRUCl iON OR PAY PURPOSE.S. 
THE VAR100S FIELD BOR~G LOGS, ROCK CORES , AND SOl TESl DATA AVAL AB LE MA V BE R£VIEW£0 OR ~SP'ECTED N RALEICH BY CON TAC"T~G THE N. C. DEPARTMEN"T OF "TRANSPOO"TATIO~, 
GEO TECI-NICAL E.NGINEER NG UI'JT AT (ll9~ 707-6850. NEIH£R "THE SUBSURFACE PLANS A~ REPOR"TS, N<lR "THE FELD BORING LOGS , ROCK CORES. OR SOL TES."T DA"TA ARE PART OF H~E CON1RAC1. 

GENERAL SOIL AND ROC.t:: STRATA DESCRP "T KlNS AND INDICA TED BOUNDARIES ARE BASED ON A CE.O"TECHNICAL IN"TERPRHATION Cf" All AVAILABlE SUBSURFACE DA"TA A)'.[) ~ AY NO"T IIECESSARLY 
REFLECT THE ACiUAL Sli3SURFACE CONCHIONS BETWEEN BORI NGS OR BETWEEN SAMPLED STRATA WITHI N "T HE BOREHOLE. H E LABDRATOR'I' SAMPLE DATA AND 11-£ IN SI"TU IIN -PL ACEl TES"T DATA CAN fiE 
RELIED ON OM..Y TO Tl-£ DEGREE OF RELIABL H V I~ERE ~T N H~E SfANDARD TEST lv'EHm . H~E OBSERVED 'fiA"TER LEVEL S OR SOL r,j f)S TI.RE CGNDITIONS NJCAlEO IN 11£ SUBSURFACE 
IINESTIG.HIONS ARE AS R£CORDED A"T i HE TIME Cf" H£ NVESTIGATION. THESE WA"TER LEVELS OR SOl Mf)S TURE CQ N[)TIONS MA'I' VAR Y COI<iSIDERAB LY WI TH TIME ACCORDING r o CLIMATC C: DI<.OITIOOS INC:LUOING 
TE~PERATLJ<:ES. PRECIPITA TION. At..o WINJ, AS WELL AS OTH::R NON-CLINATK: FA.CTORS. 

"THE BIDDER OR CO N"TRA.C"TOR IS. CAUHJNED THA T DE"TAILS SHOWN ON "T HE SUBSURFACE PLANS A.R£ P'RE.LMNARY ONLY AND IN MANY CASES 11-E FINAL DESIGN DErAl S ARE DFFEREN T. FOR ~DOING 
AND CONS"TRLX;TKJN PURP OSES, REFER TO H£ CON STRUCTION PLANS AND DOCIJAEN"TS FOO Ff\JAL DESiGN 1/IFDR~A"T k:IN DN "THIS PROJECT. THE D£PARTWE:N1 DO ES NDT WARRANT DR GUARANTEE THE SLHICIENCY 
OR: ACClfiACY GF THE INVESTIGATION MA.Df., NOR THE fHERP'RETAriONS MADE, OR GPr-1 00 OF Tl'£ DEPARTMENT AS TD H£ TYPE DF MATERIALS AN O CON DITIONS TD B£ ENCDl..I'HtR£0. THE B.IOOER OR 
C ONT RACT~ IS CAUTIONED TO MAKE SUCH li'DEPENI:£tH SUBSURFACE N\IESTIGATIO'IIS AS HE OEEMS NECESSARY TO SATISFY f.I MSELF AS TO C(lii.Oi riOI'iS TO B£ EN CctJNTERED ON THS PRO.£CT. THE 
CDNTRACTOO SHALL HAV£ NO CLAI~ FOO AOCH!ONAL COMPENSAT!Cf.l [}R FOR Wt1 EXTENSION OF Tlt.iE FOR Wt! Y REASON RESULTING FROM THE ACTUAL CONDITKlNS ENC{JUN1£RED A"T THE snE DIFFERING FROO 
"THOSE lt()K:!ATED IN H£ SUBSI.RFACE INFOOMATIOO. 

NOTE - THE INFORMATION CON TAINED HEREIN IS NOT IMPLIED OR GUARAN TEED BY THE N.C. DEPARTM EN T 

OF TRANSPORTATION AS BEING ACC\JRATE NOR IT IS CONSIDERED TO BE PAR T OF THE PLANS. 
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. 

NOTE -BY HAVING REQUES "TEO THIS It-FORMATI ON THE CONTRAC TOR SPECIFICALLY WAIVES AN'1 CLA IM S 

FOR INCREASED COMPENSAHJN OR EXTENSKJN OF Tlfi£ BASED ON DFFERENCES BETWEEN THE 

CONDI TIONS INDICATED HEREIN AND THE ACTUA L CQ\OITIONS AT THE PRO...ECT SITE. 

DRAWN BY: HUNSBERGER, W. S. 
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":;UII UN l.iHAUA lJN 

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIOATEO, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRAOEO - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. 
BE PEt£TAATE[] WITH A CONTINUOUS FLit:iHT PO'WEA AUGER AND YIELD LESS "THAN llill!l BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. 

ACCami NG TO HE STANDARD PENE'TRATUlN TEST IAASHTD T 21!16, ASTH 01586). SOIL CLASSIFICATION GAP-GRAOEO - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TliO OR MORE SIZES. 
IS BA5EO rt< H£ AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING! 

CONSISTE~CY, COLOR, TEXTURE. MCISTURE. A~HTO CLASSIFICATIOhl, AND OTHER PERT111E:NT FACT~S SUCH liN~ Ill IIRI rY OF GRAINS 
AS MINERALOUICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, 

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS, 
VEl?! STIFF,GRN,S/UY CU/T,II0/5! WITH INTERBEOOED FINE SNID UITERS,HJGHIY Pl.ASTJC.A-7-b 

ANGULAR, ~~BAN~~LAR, ~~BRQ~NDED, DR RQUNDED, 
SOIL .EGEN[ ANC A ASH- _ASSIF ;A ION 

CEMERAL CIWU.AR MATERIALS Slll-D..A~ MATERIALS MTNFRIII nr;JCAL DMPDSJ ON 

Q.ASS. ( ~ 35% PI\SSINi 1 21el I > 35'1: PASSirt; 121e IJIGIINI" MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. 

GROUP ~-I A-3 A-2 A-· A-5 I 1>-6 I A-7 A-l,A-2 
HA-5. 

ARE USED IN DESCRIPTIONS liHEN THEY ARE CONSIDERED OF SIGNIFICANCE. 

Q.ASS. A+o A·l -b 

i i § § - A·3 A·6,A·7 IBII ·y 

~ ~~~~~~~~: SLIGHTLY COMPRESSIBLE LL < 31 
MOOEflATEL Y COMPRESSIBLE LL • 31 - 5~ 

X PASSJJ«; HIGHLY COMPRESSIBLE LL > 5~ 
'II :: Gl\'1"-lt.AR 

SILT-
MUCK, OF 

••• ~:: 51 NN son.s Q.AY 
PfAT 

SOILS GRANULAR SILT - CLAY 
'211 15 MX II NX J35 MX J35 MX 35MX 35 MX l6NN J36 MN l6 MN l6NN ORGANIC MATERIAL SOILS §Qlh§ OTHER MATERIAL 

P,:r:~·.~o 
TRACE OF ORGANIC MATTER 2 - 3X 3 - 57. TRACE I- 107. 
LITTLE ORGANIC MATTER 3 - 57. 5 - 127. LITTLE ·~ - 20Y. 

LL - - 1~:::; •1 HN ~~:: ~~= 
<I MX <1 NN ~:: ::::: 

SOILS WI~ MODERATELY ORGANIC 
5 - ·~· 12 - 207. SOME 20 - 357. 

PI 6 MX NP JlliHX II MX II MX 
LITTLE OR 

HliRY HIGHLY ORGANI C > 107. > 207. HIGHLY 357. AND ABOVE 
MIIIEJlATE 

GROll' INDEX I I I 4MX I B MX J12 MX 16 MX NOMX AMIIJNTS OF 
IRGANIC GROUN[ WATER 
SUILS 

USUAL TYPES s;!~E~.~:· 
O~IC sz_ WATER LEVEL IN BORE HOLE IMMEOIATEL Y AFTER DRILLING 

FINE SILTY OR CLAYEY SILTY CLAYEY IOOTTER 
OF MAJOR 

SINJ GRAVEL AND SAND SOILS SOILS y_ STATIC WATER LEVEL AFTER .1i_ HOURS MATERIALS SAND 

GEN. RATING FAIR m ~ PERCHED WATER, SATURATEO ZONE, OR WATER BEARI NG STRATA 
EXCELLENT TC GOOD FAIR TC POOR P!Dl UNSUITAII.E 

AS SUBIJIID' POOR ow-PI IF A-7~ SUBIJIIIJP IS .S LL · :JI ; PI IF A·H SLIIIJIIIJP IS> U. · 31 
SPRING OR SEEP 

l.Ul'l:>l:>l :I'll DR UJ:.I'I:>J:.I'IJ: :>: MIC::~FI IINFniJ!; SYMBOLS 

COMPACTNESS OR 
RANGE OF STANDARD RANGE OF UNCONFINED 

~ 
25/ ... 

PRIMARY SOIL TYPE PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT !REl DIP & OIP OIRECTION 
CONSISTENCY IN-VALUEl <TDNS/FT21 WITH SOIL DESCRI PTION f--. OF ROCK STRUCTURES 

VERY LOOSE ( 4 ~ .. , 0 SLOPE INDICATOR 
GENERALLY SOIL SYMBOL rPT DMT TEST BORING 

GRANULAR 
LOOSE 4 TO 1~ VSTI'MT INSTALLATION 

MATERIAL 
MECIUM DENSE 10 TO 30 N/A ARTIFICIAL FILL !AFI OTHER EB @ CONE PENETROMETER 

DENSE 30 TO 50 THAN ROADWAY EMBANKMENT 
AUGER BORING 

TEST INON-COHESIVEI 
VERY DENSE > 50 

-¢-VERY SOFT ( 2 ( 0.25 -- INFERRED SOIL BOUNDARY CORE BORING • SDUNOING ROD 

GENERALLY SOFT Z TO 4 0.25 TO 6.5 

~ SILT-CLAY MEDIUM STIFF • TO B 0.5 TO 1.0 ~:'l~z~ INFERRED ROCK LINE ··o MONITORING WELL TEST BORING 

MATERIAL STIFF B TO 15 I TO 2 
WITH CORE 

(COHESIVE) VERY STIFF 15 TO 30 2 TO 4 ............ ALLUVIAL SOIL BOUNDARY ['.. PIEZOMETER C>- SPT N-VALUE 
HARD > 30 > 4 I NSTALLATION 

TEXTURE DR GRAIN SIZE UN SYMBOLS 

U.S. SIEVE SIZE 4 10 40 60 2BB 27~ fZl UNDERCUT ~ UNCLASSIFIED EXCAVATION - fZl UNCLASSIFIED EXCAVATION -

OPENING IMMI 4.76 2.00 0.42 0.25 0.075 0.053 EXCAVATIO~ UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE 
USED IN THE TOP 3 FEET OF 

I 
COARSE 

I 

FINE 

I I 
D SHALLOW D UNCLASSIFIED EXCAVATION -

EMBANKMENT OR BACKFILL 
BOULDER I COBBLE I GRAVEL 

SANO SAND 
SILT CLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK 

!BLOR.l !COB. I !GR. I 
ICSE. SO.! !F SD.l 

!SL.l (CL.l 
H~~Kt:. Y !A ~ !DNS 

~~;~N MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST 
IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA.- WEATHERED 

CL.- CLAY MOD. - MODERATELY {- UNIT WEIGHT 
SOIL MDIS" URE - rlRRFI A" ON DF fERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC /o- DRY UNIT WEIGHT 

SOIL MOISTURE SCALE 

I 
FI ELD MOISTURE I GUICE FOR FIELD MOISTURE DESCRIPTION 

CSE. - COARSE ORG.- ORGANIC 

!ATTERBERG LIMITS! OESCRIPTION DMT - OILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS 

OPT - DYNAMIC PENETRATION TEST SAP.- SAPROLITIC S - BULK 
- SAT URATED - USUALLY LIQUID~ VERY M'ET, USUALLY " - VOID RATIO SO. - SAND. SANOY SS - SPLIT SPOON 

!SAT,! FROM BELOW THE GROUND WATER TABLE F - F INE SL. - SILT, SILTY ST - SHELBY TUBE 
LL LIOUIO LIMIT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK 

P~:~~~c { SEMISOLID; REQUIRES CRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL AT - RECOMPACTED T RI AXIAL 
- WET -!WI 

ATT AIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS Ill - MOISTURE CONTENT CBR - CALIFORNIA BEARING 
! PU PL PLASTIC LIMIT HI,- HIGHLY V - VERY RATIO 

- MOIST - !Ml SOU01 AT OR NEAR OPTIMUM MOISTURE 
EOI IPMEN USE DN SUBJEI PR[JE 

OM OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: 
SL SHRINKAGE LIMIT 

0 0 00 AUTJ»o!ATIC 0 MANUAL CME-45C CLAY BITS 
REQUIRES ADDITIONAL WATER TO 

- DRY - 101 
ATTAIN OPTIMUM MOISTURE 0 6' CONTINUOUS FLIGHT AUGER 

00 
CME·55 CORE SIZE1 

PLASTICITY 00 
B' HOLLOW AUGERS 0-B __ 0 -H __ 

PLASTICITY I~DEX IP[I DRY STRENGTH 0 CME·550 0 HARD FACED FINGER BITS 
00-N Q.2__ 

NON PLASTIC 0-5 VERY LOW 
0 TUNG.-CARBIDE INSERTS 

SLIGHTLY PLASTIC 6-15 SLIGHT 0 VANE SHEAR TEST 

0 0 W/ ADVANCER 
HAND 'TOOLS1 

MOOERATEL Y PLASTIC 16-25 MECIUM CASING 
0 POST HCLE DIGGER 

HIGHLY PLASTIC 26 DR MORE HIGH 
0 0 

TR!CONE ·STEEL TEETH PORT ABLE HOIST ---
0 HAND AUGER 

DLDR 
0 TRICONE ___ ' TUNG.-CARB. 

0 SOUNOING ROO 
0 

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS !TAN, REO, YELLOW-BROWN, BLUE-GRAY!, D CORE BIT 
0 

VANE SHEAR TEST 

MOOIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USEO TO DESCRIBE APPEARANCE. 
0 0 0 
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FRESH 

VERY SLIGHT 
IV SLI.I 

SLIGHT 
ISLI.J 

MODERATE 
!MOD.I 

MODERATELY 
SEVERE 
!HOD. SEVJ 

SEVERE 
ISEV.J 

VERY 
SEVERE 
IV SEV.I 

ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK fUNGS U~ER 
HAMrER IF CRYSTALLINE. 

ROCK GENERALLY FRESH, JOINTS STAI~O, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF rPEN, 
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK AIIIGS ~OER HAMMER BLOWS IF 
OF A CRYSTALLINE NATURE. 

ROCK GENERALLY FRESH, JOINTS STAI~O AND DISCOLORATION EXTENDS INTO ROCK UP TO 
liNCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR 
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING U~R HAMMER BLOWS. 

SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS, IN 
GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS 
DULL SClUND UNDER HAMMER BLOWS A~ SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED 
WITH FRESH ROCK. 

ALL ROCK EXCEPT QUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL 
AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH 
AND Ci!IN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK" SOUND WHEN STRUCK. 
If TFSTEQ. lfl!IR Q Ylfl Q !iPT RfBlfiAI 

ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT 
REJ).JCEO IN STRENGTH TO STRa.G SOIL. IN GRI<INITOIO ROCKS ALL FELDSPARS ARE KAOLINIZEO 
TO SO~ EXTENT. SClME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 
IF TESTED. WDUI_D YIELD SPT N VIILUES > IIJI! BPF 

ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE 
BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAIJHENTS OF STRONG ROCK 
REMAINING. SAPROLITE IS AN EXAi'I'LE OF ROCK WEATHERED TO A lEGREE THAT ONLY Ml~R 
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TfSTffi lflliR D Ylfl D SPT /II VAf IJfS < IBIJ flPF 

COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE DNL Y IN SMALL AND 
SCATTERED Ca.CENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS 
ALS(] !!IN EXAMPLE. 

VERY HARD CA~OT 6E SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECI~NS REQUIRES 
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. 

HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED 
TO DETACH fiANO SPECIMEN. 

HOOERATEL Y CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES 111 GROOVES TO 11.25 INCHES DEEP CAN BE 
HARD EXCIWATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED 

BY MOOERATE BLOWS. 

MEDIUM CAN BE GROOVED OR G(JJGED ll.ll5 li'l:HES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. 
HARD CAN BE EXCAVATED IN SHALL CHIPS TO PEICES 1 INCH HAXIHUH SIZE BY HARD BLOWS OF THE 

POINT OF A GEOLOGIST'S PICK. 

SOFT CAN BE GROVED OR GOLX>EO REAOIL Y BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS 
FRrf'l CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS CF A PICK POINT. SMALL, THIN 
PIECES CAN BE BROKEN BY FINGER PRESSURE. 

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES I INCH 
SOFT OR M()1E IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED REAOIL Y BY 

VERY WIDE 
WIDE 

FINGERNAIL. 

MODERATELY CLOSE 
CLOSE 
VERY CLOSE 

MORE THAN !Ill FEET 
3 TO Ill FEET 
1 TO 3 FEET 

B.l6 TO 1 FOOT 
LESS THAN 0.16 FEET 

VERY THICKLY BEDDED 
THICKLY BEDDED 
THINLY BEDDED 
VERY THINLY BEDDED 
THICKLY LAMINATED 
THINLY LAMINATED 

4 FEET 
1.5 - 4 FEET 

11.16 - 1.5 FEET 
0.03 - 0.16 FEET 

0.01118 - 0.03 FEET 
< 11.011B FEET 

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. 

FRIABLE 

MODERATELY INDURATED 

INDURATED 

EXTREMELY INDURATED 

RUBBING WITH FINGER FREES NUMEROUS GRAINS; 
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. 

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE1 
BREAKS EASILY WHEN HIT WITH HAMMER. 

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE; 
OIFFICUL T TO BREAK WITH HAMMER. 

SHARP HAMMER BLOWS REOUIREO TO BREAK SAMPLE1 
SAMPLE BREAKS ACROSS GRAINS. 

ALLUVIUM IALLUV.I- SOILS THAT HAVE BEEN TRANSP!IRTEO BY WATER. 

AQUIFER - A WATER BEARING FORMATION OR STRATA. 

ARENACEOUS • APPLIED TO ROCKS THAT HAVE BEEN OERIVEO FROM SAND OR THAT CONTAIN SAND. 

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTAIICES COMPOSED OF CLAY MINERALS. OR HAVING 
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SfW...E, SLATE, ETC. 

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

CALCAREOUS ICALC.I SOILS THAT Ca.TAIN APPRECIABLE AHOUNTS OF CALCIUM CARBONATE. 

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM 
OF SLOPE. 

CORE RECOVERY IREC.I- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED 
BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE. 

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

DIP - THE AIIQ.E AT WHICH A STRATUM ()1 ANY PLANAR FEATURE IS INCLINED FROM THE 
HORIZONTAL. 

DIP DIRECTION (DIP AZIMUTHl- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE 
LINE OF DIP, MEASURED CLOCKWISE FROM NORTH. 

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE 
SlOES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE. 

FISSILE - A PROPERTY CF SPLITTING ALONG CLOSELY SPACED PARALLEL PLA~S. 

FLOAT - ROCK FRAGMENTS ON SLJIFACE NEAR THEIR ORIG,NAL POSITION !!INC OISLOOGEO FROM 
PARENT MATERIAL. 

FLOOD PLAIN IFPI LANO BORDERING A STREAM, BUll T OF SEDIMENTS DEPOSITED BY THE STREAM. 

FORMATION IFM.I A MAPPABLE GEOLOGIC UNIT THAT Ci!IN BE RECOGNIZED AND TRACED IN THE 
FIELD. 

JOINT • FAACTLJIE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED. 

LEDGE - A SHELF-LIKE RllXiE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO 
ITS LATERAL EXTENT. 

LENS - A BODY OF SOIL (Jl ROCK THAT THINS OUT IN ONE OR Ml11E DIRECTIONS. 

MOTTLED I~T .I- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT CU.ORS. MOTTLINJ IN SCliLS 
USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRI'liNAGE. 

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

RESIDUAL IRES.I SOIL SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK. 

ROCK DUALITY DESIGNATION IROOI- A MEASURE OF ROCK llUALITY DESCRIBED BY TOTAL LENGTH OF 
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LEN:iTH OF CORE 
RUN !!INC EXPRESSED AS A PERCENTAGE. 

SAPROLITE ISI'i'.l- RESJ[li!\L SOIL Tfi!\T RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT 
ROCK. 

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND 
RELATIVELY THIN CCl'IPAREO WITH ITS LATERAL EXTENT, THAT fi!\S BEEN EMPLACED PARALLEL TO 
THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS. 

SLICKENSIDE -POLISHED AND STRIATED SURFACE THAT RESULTS Ffm FRICTION ALONG A FAULT 
OR SLIP PLANE. 

STANDARD PENETRATION TEST !PENETRATION RESIST ANCEl ISPTI- NUMBER OF BLOWS IN 111 BPFI OF 
A 140 LB. HAMMER FALUN:; 311l INCHES REQUIRED TO PRODUCE A PENETRATION OF I FOOT INTO SOIL 
WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION E(JJAL 
TO OR LESS THAN ll.l FOOT PER 61! BLOWS. 

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

STRATA ROCK OUALITY rESIGNATION ISROOI- A MEASURE CF ROCK QUALITY DESCRIBED BY TOTAL 
LEN(JTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY 
THE TOTAL LEN(JTH OF STRATA AND EXPRESSED AS A PERCENTAGE. 

TOPSOIL ITSJ- SURFACE SOILS USUALLY CONTAINING ORGANIC MATTEA. 

NOTES: 

F .I.A.D. - FILLED IMMEDIATELY AFTER DRILLING 

DATE; B-15-14 



Sheet 3

WBS # DESCRIPTION Bridge No. 16 on NC 197 over Elk

T.I.P. NO.    

COUNTY

STATION

INITIALS

DESIGN WSH

CHECK JRH

APPROVAL

EXCAVATION 
DEPTH

MISCELLANEOUS                     
DETAILS

1.0 foot below 
bottom of culvert

Culvert Length = 75 ft                   
Culvert Skew = 36 degrees               

Centerline Invert Elevation = 3105.6 ft
Slope = 6.77%                         

FOUNDATION RECOMMENDATION SPECIAL NOTES ON PLANS

1. EXCAVATE A MINIMUM OF 1.0 FOOT BELOW CULVERT BEARING ELEVATION AND REPLACE
WITH FOUNDATION CONDITIONING MATERIAL PER SECTION 414 OF THE STANDARD 
SPECIFICATIONS.

2. OVEREXCAVATE LOOSE/SOFT MATERIAL IF PRESENT TO SUITABLE BEARING MATERIALS 
AND REPLACE WITH ADDITIONAL CLASS VI FOUNDATION CONDITIONING MATERIAL.

FOUNDATION  RECOMMENDATIONS

Dual 8' x 4'
Reinforced 

Concrete Box 
Culverts

Fork Creek

06/02/15

12+91.78 -L-

41665.3A

SF-990016

Yancey

DATE

06/05/15

-L- 12+91.78

STATION

12" Class VI 
Foundation 

Conditioning 
Material

FOUNDATION 
TYPECULVERT SIZE

SEAL

SIGNATURE

Charles A. Gove, P.E.

June 19, 2015

X
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• PLANS ADOPTED FROM ELECTRONIC SURVEY FILES RECEIVED 
FROM RK&K DATED JUNE 2015. 

• BRIDGE SKEW: 36° 

IV} -

~ -

--x 

BRIDGE N0.18 ON NC 197 
OVER ELK FORK CREEK 

YANCEY COUNTY, NC 
TIP NO.; SF-990016 PROJ. NO.: 41665.3A 



3,112.0

3,109.5

3,107.0

3,104.5

3,100.5

1.0

3.5

6.0

8.5

12.5

0.0
0.6

3.0

7.0

9.0

12.5

3,112.4

3,110.0

3,106.0

3,104.0

3,100.5

3,113.0

0.3' ASPHALT CONCRETE
0.3' AGGREGATE BASE COURSE

ROADWAY EMBANKMENT
BROWN, MED. DENSE, SILTY SAND

(A-2-4) W/ GRAVEL
RESIDUAL

BROWN AND GRAY, MED. DENSE, SILTY
F. SAND (A-2-4) W/ MICA AND ROCK

FRAGS.
WEATHERED ROCK

DARK BROWN TAN AND WHITE,
MUSCOVITE-BIOTITE GNEISS

RESIDUAL
BROWN, GRAY, MED. DENSE, SILTY F.

SAND (A-2-4)
Boring Terminated by  Auger Refusal at

Elevation 3,100.5 ft on CR: Muscovite-Biotite
Gniess

6

11

100/0.5

13

7

12

12

22

15

24

57

60/0.0

SHEET  5

3115

DRIVE
ELEV

(ft)

DEPTH
(ft)

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET 5 ft LT ALIGNMENT -L-

EASTING 1,013,143

4.8

FIAD

SITE DESCRIPTION BRIDGE NO. 16 ON NC 197 OVER ELK FORK CREEK

BORING NO. EB1-A

GROUND WTR (ft)

TOTAL DEPTH 12.5 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

SURFACE WATER DEPTH N/ACOMP. DATE 12/03/13START DATE 12/03/13

GEOLOGIST Paul, A. S.

STATION 12+71

COLLAR ELEV. 3,113.0 ft

0 HR.

24 HR.NORTHING 772,934

DRILLER Contract Driller

DRILL RIG/HAMMER EFF./DATE TRI9435  CME-55  93%  12/08/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP SF-990016WBS 41665.3A COUNTY Yancey

ELEV
(ft)

3115

3110

3105

N
C
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O

T
 B

O
R

E
 S
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G

LE
  _

G
E

O
_B

R
D

G
00

16
.G

P
J 

 N
C

_D
O

T
.G

D
T

  6
/5

/1
5

M

W

EXISTING PAVEMENT

13

23

100/0.5

25

60/0.0



3,112.0

3,109.5

3,107.0

3,104.5

3,099.5

3,095.3

1.0

3.5

6.0

8.5

13.5

17.7

0.0
0.5

8.0

17.7

3,112.5

3,105.0

3,095.3

3,113.0

0.2' BITUMINOUS CONCRETE
0.3' AGGREGATE BASE COURSE

RESIDUAL
BROWN, MED. DENSE TO DENSE, SILTY

SAND (A-2-4) W/ ROCK FRAGS.

WEATHERED ROCK
BROWN AND GRAY, MUSCOVITE-BIOTITE

GNEISS

Boring Terminated by  Auger Refusal at
Elevation 3,095.3 ft on CR: Muscovite-Biotite

Gniess

9

4

19

9

20

23

24

7

15

100/0.8

100/0.5

60/0.0

SHEET  6

3115

DRIVE
ELEV

(ft)

DEPTH
(ft)

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET 7 ft RT ALIGNMENT -L-

EASTING 1,013,162

5.8

FIAD

SITE DESCRIPTION BRIDGE NO. 16 ON NC 197 OVER ELK FORK CREEK

BORING NO. EB1-B

GROUND WTR (ft)

TOTAL DEPTH 17.7 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

SURFACE WATER DEPTH N/ACOMP. DATE 12/03/13START DATE 12/03/13

GEOLOGIST Paul, A. S.

STATION 12+87

COLLAR ELEV. 3,113.0 ft

0 HR.

24 HR.NORTHING 772,939

DRILLER Contract Driller

DRILL RIG/HAMMER EFF./DATE TRI9435  CME-55  93%  12/08/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP SF-990016WBS 41665.3A COUNTY Yancey

ELEV
(ft)

3115

3110

3105

3100

N
C

D
O

T
 B

O
R

E
 S

IN
G

LE
  _

G
E

O
_B

R
D

G
00

16
.G

P
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 N
C

_D
O

T
.G

D
T

  6
/5

/1
5

M

M

M

EXISTING PAVEMENT

18

24

42

100/0.8

100/0.5

60/0.0



3,110.0

3,107.5

3,105.0

1.0

3.5

6.0

0.0
0.9
1.2

6.0
6.1

3,110.1
3,109.8

3,105.0
3,104.9

3,111.0

0.3' BITUMINOUS CONCRETE
0.7' AGGREGATE BASE COURSE

RESIDUAL
BROWN, SANDY SILT (A-4)

WEATHERED ROCK
BROWN AND GRAY, MUSCOVITE-BIOTITE

GNEISS
CRYSTALLINE ROCK

GRAY, MUSCOVITE-BIOTITE GNIESS
Boring Terminated with Standard

Penetration Test Refusal at Elevation
3,104.9 ft in CR: Muscovite-Biotite Gniess

100/0.9

100/0.7

60/0.1

SHEET  7

3115

DRIVE
ELEV

(ft)

DEPTH
(ft)

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET 6 ft LT ALIGNMENT -L-

EASTING 1,013,168

DRY

FIAD

SITE DESCRIPTION BRIDGE NO. 16 ON NC 197 OVER ELK FORK CREEK

BORING NO. EB2-A

GROUND WTR (ft)

TOTAL DEPTH 6.1 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

SURFACE WATER DEPTH N/ACOMP. DATE 12/04/13START DATE 12/04/13

GEOLOGIST Paul, A. S.

STATION 13+13

COLLAR ELEV. 3,111.0 ft

0 HR.

24 HR.NORTHING 772,968

DRILLER Contract Driller

DRILL RIG/HAMMER EFF./DATE TRI9435  CME-55  93%  12/08/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP SF-990016WBS 41665.3A COUNTY Yancey

ELEV
(ft)

3115

3110

3105

N
C

D
O

T
 B

O
R

E
 S
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G

LE
  _

G
E

O
_B

R
D

G
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T
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  6
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/1
5

EXISTING PAVEMENT

100/0.9

100/0.7

60/0.1



3,110.0

3,107.5

3,105.0

3,102.5

3,099.5

1.0

3.5

6.0

8.5

11.5

0.0
0.7

11.5

16.5

3,110.3

3,099.5

3,094.5

3,111.0

0.3' BITUMINOUS CONCRETE
0.4' AGGREGATE BASE COURSE

RESIDUAL
BROWN, MED. DENSE TO V. DENSE,
SILTY SAND (A-2-4) W/ ROCK FRAGS.

CRYSTALLINE ROCK
BLACK AND WHITE, MUSCOVITE-BIOTITE

GNEISS

Boring Terminated at Elevation 3,094.5 ft in
CR: Muscovite-Biotite Gniess

8

10

20

8

16

14

19

71

9

7

22

12

60/0.0

SHEET  8

3115

DRIVE
ELEV

(ft)

DEPTH
(ft)

DEPTH (ft)

BORELOG REPORT

SOIL AND ROCK DESCRIPTION
L
O
G

SAMP.

NO. MOI ELEV. (ft)

BLOW COUNT

0.5ft 0.5ft0.5ft

BLOWS PER FOOT

25 50 750 100

OFFSET 6 ft RT ALIGNMENT -L-

EASTING 1,013,182

3.6

FIAD

SITE DESCRIPTION BRIDGE NO. 16 ON NC 197 OVER ELK FORK CREEK

BORING NO. EB2-B

GROUND WTR (ft)

TOTAL DEPTH 16.5 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

SURFACE WATER DEPTH N/ACOMP. DATE 12/03/13START DATE 12/03/13

GEOLOGIST Paul, A. S.

STATION 13+22

COLLAR ELEV. 3,111.0 ft

0 HR.

24 HR.NORTHING 772,967

DRILLER Contract Driller

DRILL RIG/HAMMER EFF./DATE TRI9435  CME-55  93%  12/08/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP SF-990016WBS 41665.3A COUNTY Yancey

ELEV
(ft)

3115

3110

3105

3100

3095

N
C

D
O

T
 B

O
R

E
 S

IN
G

LE
  _

G
E

O
_B

R
D

G
00

16
.G

P
J 

 N
C

_D
O

T
.G

D
T

  6
/5

/1
5

M

M

M

M

EXISTING PAVEMENT

24

24

39

79

60/0.0



11.5

16.5

CRYSTALLINE ROCK
BLACK AND WHITE, V. SLI. WEATHERED, MOD. HARD TO HARD,
CLOSELY TO MOD. CLOSELY FRACTURED, MUSCOVITE-BIOTITE

GNEISS

Boring Terminated at Elevation 3,094.5 ft in CR: Muscovite-Biotite Gniess

3,099.5

3,094.5

(4.6)
92%

5.0 (4.8)
96%

11.5

16.5

3,099.5

3,094.5

(4.6)
92%

(4.8)
96%

4:00/1.0
3:30/1.0
3:15/1.0
3:15/1.0
3:00/1.0

SHEET  9

DEPTH (ft)

CORE BORING REPORT

CORE SIZE NQ2 TOTAL RUN 5.0 ft

Begin Coring @ 11.5 ft

DESCRIPTION AND REMARKS
L
O
G

SAMP.
NO.

RQD
(ft)
%

RUN
(ft)

REC.
(ft)
%

DEPTH
(ft)

RUN STRATA

ELEV. (ft)

RUN
ELEV

(ft)

RQD
(ft)
%

3099.5

REC.
(ft)
%

DRILL
RATE
(Min/ft)

OFFSET 6 ft RT ALIGNMENT -L-

EASTING 1,013,182

3.6

FIAD

SITE DESCRIPTION BRIDGE NO. 16 ON NC 197 OVER ELK FORK CREEK

BORING NO. EB2-B

GROUND WTR (ft)

TOTAL DEPTH 16.5 ft

NCDOT GEOTECHNICAL ENGINEERING UNIT

SURFACE WATER DEPTH N/ACOMP. DATE 12/03/13START DATE 12/03/13

GEOLOGIST Paul, A. S.

STATION 13+22

COLLAR ELEV. 3,111.0 ft

0 HR.

24 HR.NORTHING 772,967

DRILLER Contract Driller

DRILL RIG/HAMMER EFF./DATE TRI9435  CME-55  93%  12/08/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic

TIP SF-990016WBS 41665.3A COUNTY Yancey

ELEV
(ft)

3095
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D
O

T
 C
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R

E
 S

IN
G

LE
  _

G
E

O
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G
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5



0.0' 

0 

0.5' 1.0' 1.5' 

BORING EB2-A, BOX 1 OF 1, 11.5 FEET TO 16.5 FEET 

4" 

INCHES 

a• 
PHONE:Iil19.871.0800 

FAX:919.871.0803 

SHEET 10 

2.0' 

ROCK CORE PHOTOGRAPHS 

JUNE 2015 
FALCON PROJ. NO. 

G13067.04 


	01 TITLE
	02 LEGEND
	02A LEGEND
	03 Culvert Foundation Recs
	04 SITE PLAN
	05-08 bore logs
	09 core logs
	10 Core Photos

