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CREEK

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS,” OR CONTRACT FOR THE PROJECT.

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

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

STATE STATE PROJECT REFBRENCE NO. BHBET | TOTAL

N.C. 38461.1.1 B-4668 1120

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH 1T IS BASED WERE MADE
FOR THE PURPOSE OF STUDY. PLANNING, &4ND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIQUS FIELD BORING LOGS, ROCK CORES, AND SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEQOTECHNICAL ENGINEERING UNT AT (919) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR ‘SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT N THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SO MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONODITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND N MANY CASES THE FINAL DESIGN DETAILS ARE ODIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPQOSES, REFER TO THE CONSTRUCTION PLANS AND. DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR CUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF A4S TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCDUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE MNFORMATION. -

PERSONNEL -
M. M. HAGAR

R. D. CHILDERS
G. K ROSE
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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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 CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THaN

186 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T206, ASTM D-1686). SOIL
CLASSIFICATION 1S 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:

- INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)
GAP-GRADED_~ INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

OF WEATHERED ROCK.

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

DIVIDED AS FOLLOWS:

HARD ROCK 1S NON-COASTAL 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 IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TD OR LESS THAN @.) FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

ROCK MATERIALS ARE TYPICALLY
A

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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

[

VANE SHEAR TEST

.

DIFFICULT TO BREAK WITH HAMMER.

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

) p DR HAVING A NDTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-CDASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 b » SLATE,
VERY STIFE. BRALSLTY (LA, WOST WIH MTERBEDLED FBE SAD LACRS6IY RLTE k7% — ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE 7O RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION T COARSE CRATN ToNEOUS NG VET AVIDREFIC FOEK TrAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL CRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS %EEET(‘}%,M WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
cLass. (< 35% PASSING *200) (> 35% PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CAREDNATE.
GROUP a3 ] = A4 [ A6 ] A7 A az | A4 A5 COMPRESSIBILITY NON-CRISTALLINE T T T e e A B . Rock Ty | CDLLLVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLAss. a-2-4|A-2-5{4-2-6[4-2-7 nre| A3 | ABA7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 — | INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
< MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 €0ASTAL PLAIN I CDASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD . Vi
SymeoL NS HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 SEDIMENTARY Rock [T T SPT REFUSAL. ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED %ﬁg&iﬁzg—%mﬁ’;‘x@@%{?g A enenT e, FECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
7 PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNECUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e GRANULAR| iy | MUK ORGANIC MATERI GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 514N SOILS PEAT ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL .
* 200 18 MX[35 MX|35 MX|35 MX[35 MX|35 MN|36 MN|35 MN|36 M| sois TRACE OF ORGANIC MATTER 2 -3 3-5% TRACE - 10% FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE ,é - ey HAMMER IF CRYSTALLINE. HORIZONTAL.
LIUID LIMIT 48 MX[41 MV {408 MX 141 MN 14D MX {41 MN 40 MX]4EMN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35}‘ 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 INEX | 6 MX NP 10 MX |18 MX [l MN {11 MN 19 MX |18 MX[I N (20 MR LITTLE OR HIGHLY HIGHLY ORGANIC >18% 20% HIGHLY 357 AND ABOVE v SL1) ggrs‘tg;s ON A BSOKE.? RS:ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A CRYSTALLINE NATURE.
GROUP INDEX ° L] ° 16 mx|no Mx]  MODERATE LT - Wi RE HAS BEEN T
B LS UL AMOUNTS OF gﬁ?f;‘ e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK P TO ;?‘;‘ES T o :,TSTCJE‘:EPAZ:;‘ELQ‘OTNS cH THEFE HAS BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS. ¥ __ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELDSPAR *
el SILTY OR cLavEy | sty | craver ORGANIC ATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLIN ©LL 1INCH. 2
°F1W°R W;%‘») MD oaND! GRAVEL AND Sanp | SolLs | SoLs MATTER v STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS —_
CERCRATING MDDERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
2 A EXCELLENT TO GOOD FAIR TO POOR FAIR TO POOR | UNSUTTABLE y_P_V_ PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O W SPRING OR SEEP WITH FRESH' ROCK. :hgugT:ué:m (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUF IS = LL - 30 :P1 OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED DR 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 (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDAFD RANGE OF UNCONFINED prep— AL (MOD.SEV  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE cmsxs?mucv PENETRATION RESISTENCE CDMPR!::‘SDS;;EFgRENGTH 5??3"?&5'3@2’2’;7.5%&%’ ﬁgg B TEST BORING DESIGNATIONS IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) TONS/FR ) ‘
- S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC CLEAR AND EVIDENT BUT REDWCED | \ppor . o SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CENERALLY "loose i SOLL B @ AUGER BORING SS - SPLIT SPGON el Ks%immgg:sTgksmmmrﬁssg]FL'si';o?«?wébuskxﬁvﬁ;niﬁnsmﬁs ARE KAOLINIZED TO SO ITS LATERAL EXTENT.
iy MEDIUM DENSE 10 10 38 wa ARTIFICIAL FILL (AF) OTHER. SAMPLE JF_TESTED, YIELDS SPY N VALUES > 10D BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COMESIVE) venENSE 38 70 50 THAN ROADWAY EMBANKMENT —(:)— CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE But |MOTTLED @407~ IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN
ERY DENSE s emm ==  INFERRED SOIL BOUNDARY SAMPLE v SEV.) THE MASS IS EFFECTIVELY REDLCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT Z <0.25 ™) MONITORING WELL - REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED T0 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2104 225 10 0.50 =777 INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YJELDS SPT N VALUES < J0@ BPF | INTERVENING IMPERVIOUS STRATUM.
al EES PIEZOME . :
e M STIFF i @510 10 . o A N RY - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Aad? . .
(COHESIVE) VERY STIFF 15 T0 38 2704 e ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 13 ROCK DUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 4 25026 DIP & DIP DIRECTION OF O 1 CBR - CALIFOR ALSO AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
INSTALLATION NIA BEARING
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
-y . .
: ) SPT N-VALUE VERY HeRD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (54P.) - RESIDUAL"SDIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
u;>s. STD. SIEVE SIZE 4 10 4 63 208 270 L] SOUNDING RO .— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEBLOGIST'S PICK. PARENT ROCK. ot OF 1oNEDUS RDD‘ o LY N ORM THICKNESS. A1
OPENING (MM) 476 2.0 @42 @25 0075 0.053 SILL - AN INTRUSIVE BODY K OF APPROXIMATELY UN HICKI
ABBREVIATIONS HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cg:ﬁgs g’;% SILT tLay AR - AUGER REFUSAL HI. - HIGHLY w - MDISTURE CONTENT TO DETACH HAND SPECIMEN. . 0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (€B.) ©GR) (CSE. 5D & 5D L) €Ly BT - BORING TERMINATED MED. - MEDIUM v - VERY HODERATELY g%«;ﬁéﬁ*‘g‘iﬁﬂﬁn B;g{,”&":é’éﬁf;,&‘;‘f?ﬂ%i 5::30"5;;&&@ lc’giﬂfai OFEP oan BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL.- CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD S 5L1P PLANE. i
GRAIN MM 365 7% 20 8% e.e5  6.005 CPT - CONE PENETRATION TEST ~ MOD. - MODERATELY WEA. - WEATHERED BY MODERATE BLOWS.
SIZE N 12 3 5 STANDARD_PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
CSE. - COARSE NP - NDN PLASTIC 2 - UNIT WEIGHT el B O R it INoh Matnt G120, By HRD. BLows OF THE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 1 FODT INTO SOIL WITH'
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC “Z4 DRY UNIT WEIGHT SwaL A 2 INCH DUTSIDE DIAMETER SPLIT SPODN SAMPLER, SPT REFUSAL IS PENETRATION EGUAL TO OR LESS
SOl MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGISTS PICK. . THAN 8.4 FODT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION - SAP. - SAPROLITIC c v ADILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(GTTERZERG LIMITS) DESCRIPTION l F- n?«]sn FeTe SD. - SAND, SANDY o Fﬁ&giﬁﬁg o ggvgg:fz ?ucR:ss IN SIZE BY MODERATE BLOVS OF A PICK POINT. SALL. THIN STRATA CORE RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
" g : ’ OF STRATUM AND EXPRESSED AS A PERCENTAGE.
FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY . !
(SATS FROM BELOW THE GROUND WATER TaBLE | FRAC.- FRACTURED, FRACTURES —  SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S B T on TREATER cim 4 THCHES. CIVIDED BY THE
LL_ .  LIOUID LIMIT FRAGS, - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
oLASTIC ; iy TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
G CMET a0 P TIM KOISTURE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACTNG BEDDING RS To - SURF AT SO v SERTAINISG CGANC HATTER
2]
PLE o PLASTIE LT ORILL UNITS: AOVRCING TO0LS: HAMMER TYPE: IERM SPACING ey R e THICKNESS BENCH MARK: BM *l, B7 SPIKE IN ROOT OF 14 SWEET GUM -L- STA.[8+96.47
oM_| OPTIMUM MOISTURE - MDIST - (M SOLID: AT OR NEAR OPTIMUM MOISTURE D m AUTOMATIC D MANUAL :ggg WIDE go};g ;HAFNE E)'? FEET THICKLY BEDDED 15 - 4 FEET 109.42 RT
S| SHRINKAGE LIMIT 1 wosue & CLaY BITS THINLY BEDDED 216 - 1.5 FEET ELEVATION: 2666.58 FT.
-+ —_— MODERATELY CLOSE 170 3 FEET
[ & conminuous FLigHT aucer FEET VERY THINLY BEDDED .03 - 0.16 FEET
- DRY - @ REQUIRES ADDITIONAL WATER T0 O CORE SIZE: S;gfgc 0SE “'ESST? lN .08 FEET THICKLY LAMINATED 2.008 - 0.63 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ e voLLow ausers e H LESS THAN ©. THINLY LAMINATED < 9.008 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS —N XWL INDURATION
PLASTICITY INDEX (D DAY STRENGTH [ rosoconemoe SRt — FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
UNB.~ N
NONPLASTIC -5 VERY LOW CME-550 e FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM HAND TODLS:
HIGH PLASTICITY o [ eortaeLe HoisT TRICONE2_I5 /16 + sTEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAING CAN BE SEPARATED FROM SAMPLE WITH STEEL PRDBE;
26 OR mMORE O O auER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE TUNG.~CARB. HAND .
PO INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core o SOUNDING ROD

EXTREMELY INDURATED

REVISED 02/23/08
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ROADWAY DESIGN
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HYDRAULICS
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; : : | : : = " [ 38461.1.1 B-4668 | 5 o0mp
| | | | | | ; VE - 1 EB1 CROSS SECTION
P69 T [ R . o R . L R L o I S 2690
2680 . R R . A S SN SO N SO SRS S A S S 2684
5 | - E EBL-A . EBL-B | § i
| | 18492 | 18-83 GROUND EURFACE ‘ |
, E : ! ! : 8.@ LT . 6.0 RT f ! : :
2670 e R ; ________________ R N :;_,f._’_'.f_ T T "'-\\ ________________ R e N SO 2670
E : : T~ : : E i
,;i;EMBANKMANT YEL(}M BROWN AND ORQNGE SILTY !SAND WITH |
: : : SOME SANDY SILT "~ |
; | ~+-_~_4~__1_r ______ | 5
2668 | o R ALLuyun_ DARK _GRAY_FINE. SANDY. $I1L.T_N/ | ;
: : W/ BASAL GRAY SAND, ROUNDED GRAVEL @2/114 W/ BASAL SAND GRAVEL éND COBBLES ! ;
; ' AND COBBLES, x i o , = z !
| | SAPROLITE: DARK GREEN ’ ; ALl ATHERED. ROCK ' § §
2650 o . ] ' : f@ﬁ%ﬁ&fﬁéﬂtﬁiﬁfﬁiﬂj ______ . e S 2659
3 | | —— wf BEGIN CORING AT 21.5 FEET. |
i X : .—./ ;
; . BEGIN GORING AT 25 9 FEET. | | - . o2 IR 3 é E ;
« . - " EHRec-9sy | 7 CRYSTALLINE ROEK - CRANBERRY GNEISS-LAYERED MILONITE
CRYSTALLINE ROCK - CRANBERRY GNEISS- LﬁYERED MILONITE : RS_4J§%255=224 ; KZ{RDD- 98 5 -
26406 T R N e f ! : 2640
; ? <= ! ! I REC=94% !
i : | E ! . RQD-867%
| f E i é | REC- 1007 F£
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NCDOT BORE SINGLE B4668_GEO.GPJ NC_DOT.GDT 3/1/11

@6 NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 6~coor GEOTECHNICAL ENGINEERING UNIT SHEET

BORELOG REPORT CORE BORING REPORT 7fzo0
WBS 38461.1.1 | TP B-4668 | COUNTY WATAUGA | GEOLOGIST Hager, M. M. WBS 38461.1.1 | TP B-4668 | COUNTY WATAUGA | GEOLOGIST Hager, M. M.
SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek _ | GROUND WTR (f)| SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek GROUND WTR (ft)
BORING NO. EB1-A STATION 18+92 OFFSET 8ftLT ALIGNMENT -L- 0 HR. 11.5 '| BORING NO. EB1-A STATION 18+92 OFFSET . 8t LT ALIGNMENT -L- O HR. 1.5
COLLARELEV. 26714ft  |TOTALDEPTH 406ft - |NORTHING 9223889 EASTING 1,177,217 24 HR. N/A COLLAR ELEV. 26714 ft TOTAL DEPTH 40.6 ft NORTHING 922,889 EASTING 1,177,217 24 HR. N/A
DRILL RIGIHAMMER EFF JDATE  AFO0070 CME-550X 81% 09/03/2009 | DRILL METHOD W Casing WISPT & Core HAMMER TYPE _ Automatic DRILL RIGHAMMER EFFJDATE AFO0070 CME-550X 81% 09/03/2009 | DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Rose, G. K. ' START DATE 02/03/11 COMP. DATE 02/03/11 l SURFACE WATER DEPTH N/A . | DRILLER Rose, G. K. START DATE 02/03/11 - | COMP.DATE 02/03/11 SURFACE WATER DEPTH N/A
DRIVE SAMP. L :
eiev| PTG oeeT BthOW CoNT_{| ovsreRrooT " \/F SOIL AND ROCK DESCRIPTION CORE SIZE NX TOTALRUN 14.7 ft
() 0.5it | 0.5ft | 0.5¢ NO. /Mol G | ELEV.(f) : DEPTH (it RUN DRILL RUN L _STRATA 17|/
' ' — B | ELEV [PRETHI RN | RaTe [RECTRAD) SAMP.IRECTROD | 6 DESCRIPTION AND REMARKS
‘ ) () (Min/ft) | o % % % | G| ELEV.(®) DEPTH ()
2675 - ’ P64S 54 Begin Coring @ 25.9 ft
T R 204554259 1 47 1 1:44/1.0] (46) | (45) CloA—26455  Layered mylonite gneiss of the Cranberry Gneiss Formation. Layers are 259
+ - .- : T 1:33/1.0 | 98% | 96% A predominantly light colored with some dark layers. Fresh and very hard.
+ : - - 26714 GROUND SURFACE 0.0) T :g;‘ }g = Layering generally 10 to 20 degrees with some at 45 degrees. All breaks are
2670 T R B Embankment: Brown sandy silt with some - 1264087 306 Dl M o s408 machine made.
-t 4 - > . - 1:18/0.7 1 Aokl 306
T T t X sand and rock fragments 2640 €1 5.0 4101 (47| (43) R&4 L Layered mylonite gneiss. Layers are predominantly fight colored with some
1 . l‘ A e 4 1:51/1.0 | 94% | 86% L dark layers. Fresh and very hard. Layering generally 10 to 20 degrees with
> EEBET 49 R e + 1:44/1.0 - some at 45 degrees. 2 unstained breaks. Numerous parallel, vertical and
2665 1 7 E 5 L *14’ LL: 2835.8T 356 }gg; }g C e partially open fractures in layer at 34.2-34.7 are unstained. 556
4 . /' .. T 2635 -t 5.0 | 2:19/1.0 | (5.0) | (4.9) = Layered mylonite gneiss. Layers are predominantly light colored with some
4 - | 2662.3 01 + 1:56/1.0 1 100%| 98% L dark layers. Fresh and very hard. Layering at 20 degrees with some at 45
26s15] 2 . : i /- 662. R Dar a7y s sy ot - T ggz}g - degrees. 1 break at 45 degrees was a formerly healed fracture is unstained.
2660 | 1 & Y/ 2,630.8] 406 2:40/1.0 [ 263038 406
1 A 2,658.8 128 - - Boring Terminated at Elevation 2,630.8 ft in crystalline rock
4 . \\ . Alluvial: Gray sand with rounded gravel + L
265651 14.9 T -
2,656.0 164 4o L
2655 _'_: 10 32 168/0.4 SR S R ——t (‘301'90 28551 Alluvial: Cobbles 163 1 B
4 . .\\ R L Saprolite: Dark green to Dark gray fine sandy -+ —~
+ [ L Y silt T -
26515 19.9 R X VI T -
2650 ES 16 32 167/0.0 s e N e Py 2,650.5 20.9 T -
-+ 100/.53 e Crystaliine Rock - Cranberry Gneiss- I -
T . Y A penetrated with casing and advancer B —
I v %':j i 1 i
5<- 24 9 « . e . e e e e e e e s e a4 e . " (27 = T o
2645 2-646.5% 6070 R N I -1 ¢ AL 26455 259 T+ -
-+ “u Begin Coring at 25.9 feet. T -
: ";5: Crystalline Rock - Cranberry Gneiss mylonite :: :
+ RE4 24 2640.8 30.6 4 R
2640 —+ — 2 A Crystalline Rock - Cranberry Gneiss mylonite + -
= . = - —— —
I A 20358 356 1 L
2635 =+ . Crystalline Rock - Cranberry Gneiss mylonite 4 +
+ A —t .
1 R 4 =
<A 2630.8 406 + L
o L Boring Terminated at Elevation 2,630.8 ft in + -
T - crystalline rock -t R
I [ s 1 :
<4 - - -+ -
Q
— L G - -
- - = —t b
)
| T - =Y T r
4 R o 4 L
4 R z 4 R
4+ - z 4 o
1 L 5] 4 -
4 o 4 5
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. + - o, + L
4 - % - -
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NCDOT BORE SINGLE B4668_GEO.GPJ NC_DOT.GDT 3/1/11

SHEET SHEET

@» @ NCDOT GEOTECHNICAL ENGINEERING UNIT NCDOT GEOTECHNICAL ENGINEERING UNIT
& BORELOG REPORT | \ CORE BORING REPORT - &0

WBS 38461.1.1 | TIP B-4668 l COUNTY WATAUGA l GEOLOGIST Hager, M. M. WBS 38461.1.1 ' I TIP B-4668 l COUNTY WATAUGA l GEOLOGIST Hager, M. M.
SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek GROUND WTR (it} SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek GROUND WTR (ft)
BORING NO. EB1-B STATION 18+83 OFFSET 6 ftRT ALIGNMENT -L- O HR. 127 BORING NO. EB1-B STATION 18+83 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. 127
COLLARELEV. 267111t TOTAL DEPTH 34.9ft NORTHING 922,881 EASTING 1,177,203 24 HR: N/A COLLARELEV. 2,671.11t TOTAL DEPTH 34.9ft NORTHING 922,881 EASTING 1,177,203 24 HR. N/A
DRILL RIG/HAMMER EFFJDATE  AFO0070 CME-550X 81% 09/03/2009 | DRILL METHOD  NW Casing WISPT & Core HAMMER TYPE _Automatic ' DRILL RIG/HAMMER EFF/DATE  AFO0070 CME-550X 81% 09/03/2009 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Rose, G. K. START DATE 02/02/10 COMP. DATE 02/02/11 | SURFACE WATER DEPTH N/A DRILLER Rose, G.K. START DATE 02/02/10 - | COMP. DATE 02/02/11 SURFACE WATER DEPTH N/A
L .
. Tev o BLOWCONT . »s BLOWS :;ER FooT 5 100 sawe W o SOIL AND ROCK DESCRIPTION : CORE SIZE NX TOTAL RUN 134 ft
(i) 0.5t | 0.5t | 0.5t NO. 1/ moll G | Etev. () DEPTH (ft) , RUN DRILL RUN 1 _STRATA
‘ l — ‘ . E{‘fgv ELEV DE(%T ; R(f\f)N RATE |REC [ RAD| SAWP. REC- IR0 DESCRIPTION AND REMARKS
’ (3] Minff) | % | % : % | % |G| ELEV.(f) i DEPTH (ft)
2675 - : 649,62 Begin Coring @ 21.5 ft
4 . 2649861 2151 3.4 [3:48/1.0 | (3.4) | (3.2) RS3 A 264956 375
is <k N + 3:23/1.0 [100%] 94% REE N Layered mylonite gneiss - Cranberry Gneiss Fm.. Fresh and hard. Layers
+ F 26711 GROUND SURFACE 0.0 2646.27 24.9 ?8‘;; (1)2 e '/,: 2,646  are predominantly light colored with some dark layers. Layering generally at 249
2670 1 L Embankmant:Yellow, brown and orange silty : 2645 1 5.0 53910 (4.9) | (4.9) o \ 10 to 20 degrees. 2 breaks on layering.
T I LT sand with some sandy silt T 555110 | 98% | 98% A 4
T o (I 1 3:20/11.0 R Layered mylonite gneiss. Fresh and hard. Layers are predominantly light
4 .. 'A . nEy T 3:22/1.0 A colored with some dark fayers. Layering generally at 10 to 20 degrees. One
266601 &1 o L1 2,641.27 29.9 3:21/1.0 : igedl 26412 break at 45 degrees, all other breaks are machine made. 28.9
2665 T 57 | 6 : "l o e 2640 T 50 30110 [G0) [@6) | < .
+ g =g + gggﬂ g 100%] 92% ,}f’ - Layered mylonite gneiss. Fresh and hard. Layers are predominantly light
+ . . L 2,662.5 8.6 + 3-07/1.0 i colored with some dark layers. Layering generally at 10 to 20 degrees. One
2 ea10T 101 -[/ .. - Alluvium: Gray fine sandy silt ) 2.636.2T 34.9 4:03/1.0 o 2636.2 break on layering, all others are machine breaks. Two healed fractures. 349
2660 2 ] 2] s o N T Boring Terminated at Elevation 2,636.2 ft in crystalline rock
1 : A S VOO B \V4 L +
4 .\\. N O N - 26572 159 T
265601 151 A Y R R | gs56 Alluvium: Basal sand with gravel and cobbles . T
2655 T T2 (723~ I St ielsbetah = Weathered Rock ' -+
1 1008 1
T L [ 26518 193 I
265101 201 R B O ® 2 Crystalline Rock - Cranberry Gneiss - +
2650 -4 60/.1 6071 A 26406 penetraned with casing and advancer 215 -+
+ RS3 7:4- Cored Crystalline Rock - Cranberry Gneiss +
1 RS5 a5 T
1 — K™ 26462 24.9 1
2645 T <« A Cored Crystalline Rock - Cranberry Gneiss 1
4 7
4 z‘/‘j - 1
T oS 26412 209 1
2640 T ;3':4 Cored Crystalline Rock - Cranberry Gneiss ]
T (P
iR ﬂgj J
T '.;;* 2636.2 349 ]

Boring Terminated at Elevation 2,636.2 ft in
crystalline rock
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NCDOT BORE SINGLE B4668_GEO.GPJ NC_DOT.GDT 3/1/11

S

BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

WBS 38461.1.1 | TP B-4668 | COUNTY WATAUGA | GEOLOGIST Hager, M. M.

SITE DESCRIPTION Woatauga Co. Bridge 29 on US-321 over Cove Creek ' GROUND WTR (ft)
BORING NO. EB2-A STATION 20+33 OFFSET 6ftLT ALIGNMENT -L- 0HR. 1.2
COLLARELEV. 2,671.21t TOTAL DEPTH 44.8 ft NORTHING 922,823 EASTING 1,177,341 24 HR: N/A

DRILL RIG/HAMMER EFF.JDATE AFO0070 CME-550X 81% 09/03/2009

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER Rose, G. K. START DATE 02/02/11

COMP. DATE 02/02/11

| SURFACE WATER DEPTH N/A

DRIVE SAMP. L
ELEV) gy |PERTH BLOW COUNT BLOWS PER FOOT v ) SOIL AND ROCK DESCRIPTION
® | @ | ™ |osit|osit|ost]|0 25 50 75 100] § NO. |/Mmoi| 6 | ELEV. ) DEPTH (i)} -
2675 |
T - 26712 GROUND SURFACE 0.0
2670 L \WARSE Embankmant. Orange fine sandy clay
T - N
| Y
+ i . L_§_
266637 49 o L.§_
2665 I Tyt +7 N
L_Q_
1 I LY
T I LN
26613T 99 I - Y 2,661.5 _ _ 8.7
2660 R 1 1 1 R; Alluvium: Dark gray sandy silt
4 \\; . 13.7
265637 149 ECE i anandaek miabenddy Alluvium: Basal sand and gravel 343
2655 T 6071 Weathered Rock T
—.: Crystalline Rock - Cranberry Gneiss -
4 penetrated by casing and advancer
+ Begin Coring at 15.5 feet 19.8
2630 T RS-5 Cyrstaliine Rock - Cranberry Gneiss -
T I mylonite
T Cyrstalline Rock - Cranberry Gneiss -
1 RS-1 mylonite 248
2645 4 Cyrstalline Rock - Cranberry Gneiss -
R mylonite
T 20.8
2640 T Cyrstalline Rock - Cranberry Gneiss -
T mylonite
4 34.8
2635 Cyrstalline Rock - Cranberry Gneiss -
mylonite
39.8
2630 Cyrstalline Rock - Cranberry Gneiss -
mylonite
44.8

| TSV WRTYR AU VTN SN SN NS A YO UOUN VR SISO SN S S DY

LI e S St M Mt It AT D BN SR B NN N S NN MNS SN N RAS R A SU ERSE EGnt It IR ISt ¥ NN SN RUNS Juy NENS Bt I Seus S g

FYNN T S NN A ST T A0 S S VI SO SO SO

Boring Terminated at Elevation 2,626.4 ft in
crystalline rock

i

NCDOT GEOTECHNICAL ENGINEERING UNIT SHPET
CORE BORING REPORT ' Yoo
WBS 38461.1.1 | TiP B-4668 | COUNTY WATAUGA | GEOLOGIST Hager, M. M.
SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek GROUND WTR (ft)
BORING NO. EB2-A STATION 20+33 OFFSET 6fLT ALIGNMENT -L- 0 HR. 1.2
COLLAR ELEV. 2,671.2 ft TOTAL DEPTH 44.8 ft NORTHING 922,823 EASTING 1,177,341 24 HR. N/A

DRILL RIG/HAMMER EFF.IDATE

AF0O0070 CME-550X 81% 09/03/2009

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

NCDOT CORE SINGLE B4668 _GEO.GPJ NC_DOT.GDT 3/1/11

LIS YNON YORE TR TN JNUT YOIOT SN YOO WO AN YU WY S SUNY AN AN YOO VHNY 10U AN Y YORY WO WA NN YUOY OO YOO WO O

|

LN B B S [N N N AR BN NN SN RO S S IR ANt St M M SN IR RS St R RN NE B S A R U R Nt M S S SR St AN R M S A R Bt NG AR Rt Mt Nt M SN R A SO I AN e BN I Mt N 00 Rt Mt Mt N I 0 Mt R B Nt O A M M S SNt Rt S B B

T SRS ST ST W NN N W W N

DRILLER Rose, G. K. START DATE 02/02/11 COMP. DATE 02/02/11 SURFACE WATER DEPTH N/A
CORE SIZE NX TOTALRUN 293 ft
RUN DRILL RUN STRATA | |
ELEV) gigy [PEPTHIRUN| gare [RECTROD| SAMP. IRec.TRQD | o DESCRIPTION AND REMARKS
() (ft) (ft) Mi () )] NO. (ft) (ft)
() (Minfft) | o | % % | % |G1 ELEV.(R) DEPTH (#)
64%%? Begin Coring @ 15.5 ft
28557 155 | 43 | 255/1.0 | (1.1) (0.0) 26557 Layered mylonite gneiss of the Cranberry Gneiss Formation. Variably 155
L 1:32/1.0 | 26% | 0% ~ Weathered.- 15.5-16.16.4 V. SLI. and hard. 16.4-19.8 has very severe
E 1:31/1.0 i weathering (saprolitic). Many stained breaks on layering at 10 degrees.
2,651.4T 19.8 1:34/1.0 52,6514 19.8
2650 7 50 3;32;‘113 (3.5) | (1.9) 7/4 Layered mylonite gneiss. Variably Weathered. 19.8-21.3 V. SEV.
': 1'87/1°0 70% | 28% RS-5 ?',9 weathered. 21.3-24.8 predominantly V. SLI. and hard w/ layers of SEV.
1:58/1.0 ot weathering (weathered rock). Numerous breaks on layering at 10-30
] 1:35/1.0 7‘,9 : degrees.
2646.41T 248 1:56/1.0 BEq e 2,646.4 24.8
2645 1 5.0 | 1:47/1.0 | (1.5) { (1.3) N/ ;;’4/ Layered mylonite gneiss. V. SLI. to MOD., V. hard to MED. hard.
- 1:27/1.0 | 30% | 26% /‘9 Numerous breaks on layering at 10 to 30 degrees. One inch layers of
] 1:15/1.0 = weathered rock ot 27.0 and 27.8 feet. Breaks at 60 and 80 degrees have
i 1:21/1.0 y);a soil stains.
264141 29.8 1:.07/1.0 oA 26414 . 298
2640 ] 5.0 | 1:21/1.0 | (4.5) | (1.0) gsg Layered mylonite gneiss. Fresh to MOD. SEV. and V. hard to MED. hard.
- 1:59/1.0 | 90% | 20% ?/!9 Laters at 10 to 30 degrees. Numerous breaks on layering Numerous near
] 1:32/1.0 it vertical fractures at 31.5 to 34.2 feet.
1 1:56/1.0 o=
26364+ 34.8 1:34/1.0 P 2634 ~ 348
2635 1 5.0 | 1:144/1.0 | (5.0) | (3.2) Vi 7 Fresh and hard to MOD. hard layered mylonite gneiss with layers of
- 1:16/1.0 | 100% | 64% /',9 weathered rock at 37.3 to 37.8 feet and 38.5 feet.
1 1:21/1.0 2,
h 2:01/1.0 R o= ’
2,631.4T 39.8 1:30/1.0 é 26314 39.8
2630 b 50 | 1:53/1.0 | (4.9) | (4.6) = Layered mylonite gneiss. Few breaks on layering at 10 to 30 degrees. One
-1 1:15/1.0 | 98% | 92% /'9 rough break at 75 degree. V. hard and fresh.
N 1:15/1.0 = /
7 1:19/1.0 7
262641 44.8 1:21/1.0 T 26264 4.8

fl|||lllll'I‘l'lllll[lllll||lll|||l'l||l’l7lll1'lllllIl!llll'llll‘ll[l]llllll

Boring Terminated at Elevation 2,626.4 ft in crystalline rock




NCDOT GEOTECHNICAL ENGINEERING UNIT

'BORELOG REPORT

SHEET

| GEOLOGIST Hager, M. M.

WBS 38461.1.1 ’ TIP B-4668 ' COUNTY WATAUGA

SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 20+25 OFFSET 9ftRT ALIGNMENT -L- OHR. 1.7
COLLARELEV. 2,671.21t TOTAL DEPTH 50.0 ft NORTHING 922,813 EASTING 1,177,328 24 HR: N/A

DRILL RIG/HAMMER EFF.IDATE AFO0070 CME-550X 81% 09/03/2009

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Rose, G. K. START DATE 01/31/11

COMP. DATE 01/31/11

l SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV) pLey |PEETH v o SOIL AND ROCK DESCRIPTION
@1 @ | @ josit]ost|ost|o ® % 75 1001| NO. | /moil 6 | Eiev.m DEPTH (f)
2875 -
T - 26712 GROUND SURFACE 00
2670 1 - LN Embankment: Orange sandy clay
1 I L
I I NS
’ 1 l- - LY
266611 51 I - L_§_
2665 r I I LN
7] hs LN
T | - 26635 7.7
T 1 Alluvium: Dark gray sandy silt
266111 101 o - — I :
2660 5
e '1.
1 e L 13.3
+ b bt SR SN Alluvium: Basal sand and gravel 146
2655 265614154 48 | 52/.2 . 160;7, Weathered Rock - Cranberry Gneiss
2651171 201 — o
2650 R : 1001.5
T - 4
1 7
264611 251 e Z=
2645 T 0072 100/2 7
r: -
+ .. 77
264117 301 Co ¥4
2640 1 100/.3 190/:3_' Z
Y
26361 351 I § 35.1
2635 4 60/.1 60/.1 Crystalline Rock - Cranberry Gneiss - 36.4
4 penetrated with casing and advancer
T+ Begin coring at 36.4 feet.
2630 + RS2 Crystalline Rock - Cranberry Gneiss  /——22
T Crystaliine Rock - Cranberry Gneiss
4 450
2625 T Crystaline Rock - Cranberry Gneiss
T 50.0
A | Boring Terminated at Elevation 2,621.2 ft in
- L N crystalline rock .
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CORE BORING REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

o/

WBS 38461.1.1 | TP B-4668 | COUNTY WATAUGA | GEOLOGIST Hager, M. M. ‘

SITE DESCRIPTION Watauga Co. Bridge 29 on US-321 over Cove Creek GROUND WTR (ft)
BORING NO. EB2-B STATION 20+25 OFFSET 9ftRT ALIGNMENT -L- 0 HR. 1.7
COLLARELEV. 2,671.2ft TOTAL DEPTH 50.0 ft NORTHING 922,813 EASTING 1,177,328 24 HR. N/A

DRILL RIG/HAMMER EFF./JDATE  AFO0070 CME-550X 81% 09/03/2009

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

NCDOT CORE SINGLE B4668_GEO.GPJ NC_DOT.GDT 3/1/11

DRILLER Rose, G. K. START DATE 01/31/11 COMP. DATE 01/31/11 SURFACE WATER DEPTH N/A
CORE SIZE NX TOTALRUN 136 ft
RUN DRILL RUN STRATA
ELEV DEPTH| RUN -
V| ELey [PEPTHIRON | raTe [REC-TRGD| SAMP.IRec TRaD DESCRIPTION AND REMARKS
) Minfft) 1 % | % % | % |G| ELEV.(1) DEPTH (ft)
P634.75 Begin Coring @ 36.4 ft
263481 364 1 36 |240/1.0(35)]27) - 2.634.8 Layered mylonite gneiss of the Cranberry Gneiss Formation. Hard and 36.4
+ 2:48/1.0 | 97% | 75% o fresh, otherwise 1 inch soil layer at 37.8 feet. 2 stained breaks at 45
2631.2T 400 2:49/1.0 A 563120 degrees. 4 breaks on layering at 5-10 degrees.
1:39/0.6 RS-2 L2, : 400
2630 n 5.0 5477101 (4.9) | (4.8) = Layered mylonite gneiss. V. hard and fresh. One break on foliation at 5
4 2:16/1.0 | 98% | 96% o degrees at 41.6 feet.
T 2:12/1.0 2
I 2:33/1.0 A
2,626.27 45.0 3:31/1.0 A 26262 450
2625 1 5.0 | 3:03/1.0 [ (4.9) | 4.9) |- =R Very hard and fresh mylonite gneiss. Layering 5 to 10 degrees. 1 stained
1 3:49/1.0 | 98% | 98% V,"’fg_ break on layering at 5 degrees otherwise all breaks are machine made.
1 4:01/1.0 = Healed fracture at 80 degrees.
T 3:26/1.0 o
2,621.27T 50.0 2:21/11.0 oA 26212 50.0
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Boring Terminated at Elevation 2,621.2 ft in crystalline rock




SHEET

"\ NorTH CAROLINA ﬁEPARTMENT or TRANSPORTATION FIELD
J GEOTECHNICAL ENGINEERING UNIT
- SCOUR REPORT

SHEET / 20

WBS:  38461.1.1 TIP: B-4668 COUNTY: Watauga

DESCRIPTION(1): Watauga County Bridge 29 on US-321 over Cove Creek

EXISTING BRIDGE

vautments or End Bent Slopes: East end bent has rip-rap up and down stream.

Interior Bents: scour hole on downstream end of interior bent

Channel Bed: scour hole on downstream end of interior bent
Channel Bank: Rip-rap at toe of driveway fill downstream of east endbent and rip-ap upstream

of east end bent

EXISTING SCOUR PROTECTION
Type(3): Tapered concrete wing walls

Extent(4): Creek bed to roadway and tapered down and out from bridge

Effectiveneés(S): very good

i Obstructions(6): Floodplain filled on the NW side of bridge forcing creek to east end bent.

| Information from: Field Inspection XXX Microfilm {reel pos: )

| Other (explain)

Bridge No.: 29 Length: 82  TotalBents: 3  Bentsin Channel: 1 Bents in Floodplain:
| Foundation Type: ‘ )

| EVIDENGE OF SCOUR(2)

|

,

3

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. ‘Include any lab results with report.
8 Describe the channel bank material based on observation and/or samples. include any lab resuits with report.
9 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.

DESIGN INFORMATION -

Channel Bed Material(7). sand gravel cobbles and (excavated boulders downstream)

Channel Bank Material(8): sandy silt

Channel Bank Cover(9): weeds
Floodplain Width(10): 400 - 600
Floodplain Cover(11): hay‘ﬁelds;
Stream is(12): Aggrading o Degrading XX Static
Channel Migration Tendency(13): totheeast

Observations and Other Comments: creek bed under western span is filled in with sand bars as current is
’ defleted east by filling of floodplaip, (hayfield) on NW corner of bridge

-

Reported by: ?CQ ; acfbéf'-y Date:  3/7/2011
PQ Lockamy ;
DESIGN SCOUR ELEVATIONS(14) Feet XXX Meters
EB1] NJA [
EB2| 2661

Comparison of DSE to Hydraulics Unit theoretical scour:
End bent 1 not impacted
End bent 2 DSE 2661.0

DSE determined by: S S ’ ) Date: -~ 3/7/2011
WD Frye o

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank|
Sample No.

Retained #4{
Passed #10|

Passed #40|

Passed #200f
Coarse Sand|

Fine Sand|

Silt}

Clay| .

LL

Pl

AASHTO|

Station

Offset

Depth

Template Revised 02/07/06




TIP:

County: Watauga

v Notes:

*Type:

B-4668

d=diametral

a=axial
b=block

i=irregular lump test

*Load to Plane of weakness:

L = Perpendicular to plane of weakness

/I = Parallel to plane of weakness
N/A if no apparent plane of weakness

POINT LOAD TEST WORKSHEET

diametral requirements: Length/Diameter >1

Axial requirements: Width(core dia) = 1/3 D to 1 D(platen distance)

De = D for diametral tests
De = 4A/w for axial, block & lump test

A=WD

i2{za

Need min. of 10 samples per strata, delete strongest 2 and weakest 2-samples before averaging lys0)-

(if less samples tested, delete-only strongest & weakest 1 sample)
Enter data in fields with blue text. Form is for PIL-7 dimentions.

De®

D w PSt De 4 Is F lsgoy  |Average lyso R1
(Core Dia =D&z or
or diametral
Load to distance or (RMR
Plane of | between (Equiv. |(PSI"1.47 | =awD/r First

Boring/ |Sample Weaknes | platen) | (Width) (at Core in®) for axial) |(s=P/De?) (say=F"ls Category

Strata Number |Depth  {Type* s* (mm) (mm) | Failure) | Dia)(in) | (Pounds) | (In2) (KSF) |(F=(D./50)**%){ ) (KSF) (KSF) Rating)
[EBTA 1] 306 d i 44 1280 1.7 1881.6 3.0 90.3 .

EB1-A 2| 318 d il 44 1475 1.7 2168.3 3.0 104.0 0.94 - 843

EB1-A 3] 327 d i 44 1243 1.7 1827.2 3.0 87.7 0.94

£B1-A 4; 30.0 d i 44 1263 1.7 1856.6 3.0 89.1 0.94
[EBTA S| 268 d 4 44 2296 1.7 3375.1 3.0 162.0 0.94

EB2-A 6| 250 d i 44 2210 1.7 3248.7 3.0 1559 0.94

EB2-A 7] 223 d " 44 934 1.7 1373.0 3.0 65.9 0.94

EB2-A 8| 277 d / 44 835 1.7 12275 3.0 58.9 0.94

EB2-A 9] 378 d i 44 1397 1.7 2053.6 3.0 98.5 0.94

EB2-A 0] 377 d i 44 508 1.7 879.1 3.0 42.2 0.94
[EBT-A 11 296 a L 44 44 3601 5293.5 3.8 199.5 0.94 1884

EB1-A 12| 306 a 4 62 44 1771 2603.4 5.4 69.6 1.10 F6-7 125.2

EB1-A 13] 316 a L 66 44 2260 3322.2 5.7 83.5 1.13 94.6

EB1-A 14| 277 a L 60 44 4056 5962.3 5.2 164.8 1.09 1788

EB1-A 15 32.7 a L 56 44 2447 3597.1 4.9 106.5 1.05 112.1

EB2-A 1] 2438 a + 58 44 2569 37764 5.0 108.0 1.07 115.4

EB2-A 12 223 a 4 57 44 2635 3873.5 4.9 112.7 1.06 119.5

EB2-A 13] 284 a L 80 44 3506 5153.8 5.2 142.4 1.09 154.6

EB2-A 14} 396 a L 57 44 1820 2675.4 4.9 77.8 1.06] 826

EB2-A 5]  39.0 a L 61 44 3542 5206.7 5.3 1415 . 1.09 154.8




Lab Number:
Project #:
County:

Tip ID:

Diameter

Sample No. in

North Carolina Dept. of Transportation
Division of Highways -
Materials and Tests
Physical Testing Laboratory

Rock Compression

364102 Structure Description:
38461.1.1 Test Date: ,

B-4668

Area N H/D Ratic Weight Unit Weight  Ultimate Uttimate S
in? Fleight ibf b3 Ibf o Comeded

Watagua Co Br 29 on US

02/28/2011

40% Ult..
Load
bt

sec Mod @
40%

_Mpsi

“R&A 4.8680
RS-2 41,8660
RS-3 1.8630
RS-4 1.8680

3.7406 366 PXV, 1.0800 1718 31400 145 1153
2.7347 3.65 1.957 1,0800 188:6 32100 11.74 11.71
2.7259 3.9 2.09 1.1200 182.1 37700 13.83 13.91
2.7406 396 - 212 1.0700 170.8 56400 206 20.7

2850
12840
15080
22600

1852
1,923
215
2.85



“fzo

1.3k
100k

88k

75k

8.3k

6.0k

3.8k

psi

258k

13k

125k

0.0302

0.0805

00907 0.1210

01513

STRAIN, %

0.i818

0.2118

0.2420

0.2723%

0.3025

North Carolina Dept. of Transportatic
Division of Highways
Materials and Tests
Physical Testing Laboratory

Rock Compression

L.ab Number 364102
Project # 38461.1.1
County
Tip iD B-4668
; Watagua Co Br29 o
Structure Description - US 321 over Cove
Creek
Test Date 02/28/2011
Sample No.: R&-1
Diameter, in: 1.8680
Area, in® 2.7406
. Specimen, in: 3.96
H/D Ratio: 2.12
Weight, Ibf: 1,0800
Unit Weight, Ibf/t3: 171.8
Ultimate, Ibf: 31400
Ultimate, ksi: 1145
Ultimate, ksi: 11.83
40% Ult. Load, 1bf. 12550
Sec Mod @ 40%, Mpsi: 1.552

Feb 28, 2011 2:12:62 PM
SN 208682-R3  V7.02.08

125k

M3k
8

100Kk

88k

78k
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0.3028

North Carolina Dept. of Transportatic
Division of Highways
Materials and Tests
Physical Testing Laboratory

Rock Compressio

L.ab Number 364102
Project # 38461.1.1
County
Tip 1D B-4668
Watagua CoBr2%8 o

Structure Description

US 321 over Cove
Creek

Test Date 0272812011
Sample No.: RS8-2
Diameter, in: 1.8660
Area, in*: 2.7347
Specimen, in: 3.65
H/D Ratio: 1.957
Weight, Ibf: 1.0900
Unit Weight, Ibf/t3: 188.6
Ultimate, Ibf: 32100
Ultimate, ksi: 11.74
Ultirmate, ksi; 11.71
40% Uit Load, Ibf 12840
Sec Mod @ 40%, Mpsi: 1.923

Feby 28, 2011 2:09:41 PM
BN; 208602-R3  V7.02.06
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0.1320

81840

04760

0.1980

0.2200

North Carolina Dept. of Transportatic

Division of Highways
Materials and Tests
Physical Testing Laboratory

Rock Compression
Lab Number 364102
Project # 38461.1.1
County
Tip ID B-4668

Watagua CoBr29 o
Structure Description  US 321 over Cove
Creek

Test Date 0272812011
Sample No:: RS-3
Diameter, in: 1.8630
Area, in?: - 27259
Specimen, in: 39
H/D Ratio: 2098
Weight, Ibf: 1.1200
Unit Weight, Ibf/ft3: 182.1
Ultimate, Ibf: 37700
Ultimate, ksi: 13.83
Ultimate, ksi: 13.91
40% Ult. Load, Ibf: 15080
Sec Mod @ 40%, Mpsi: 215

Feb 28, 2011 2:21:38 PM
SN 206692-R8  V7.02.05

North Carolina Dept. of Transportatic
Division of Highways
Materials and Tests
Physical Testing Laboratory

Rock Compression

Lab Number
Project #

County
Tip D

Structure Description
Test Date

Sample No.:
Diameter, in:
Area, in® ,
Specimen, in:

H/D Ratio:
Weight, ibf:

Unit Weight, IbfAft3:
Ultimate, Ibf:
Ultimate, ksi:
Ultimate, ksi:

40% Ul Load, Ibf:

Sec Mod @ 40%, Mpsi:

364102
38461.1.1

B-4668

Watagua CoBr29 o

US 321 over Cove
Creek
02/28/2011

RS-4
1.8680
2.7406
3.95
212
1.0700
1706
56400
2086
20.7
22600
2.85

Feb 28, 2011 2:36:36 PM
SN 206602-R3 V7.02.05



B-4668 38461.1.1 Watauga County Bridge 29 on US-321 over Cove Creek
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