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DEPARTMENT OF TRANSPORTATION |
DIVISION OF HIGHWAYS - CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH [T IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR FAY PURPOSES,

GEOZ E C-HNI CAL LM] ’ THE VAROUS FBD BORING 'lOGS RCCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE
REVIEWED OR INSPECTED IN RALEIGH 8Y THE N.C. OF TRANSPC

GEOTECHNICAL UNIT @ (319} 250-4088. NEITHER THE SUBSURFACE PLANS AND: REPORTS, NOR THE HED
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND RNDICATED BOUNDARIES. ARE BASED ON A
GEOTECHMNICAL INTERPRETATICN OF ALL AVAUABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BEIWEEN SAMPLED STRATA

WITHIN THE BOREHOLE THE LABORATORY SAMPLE DATA AND THE IN SIYU (IN-MACE TEST DATA CAN BE
4 REUED ON ONLY TQ THE DEGREE OF REUABIUTY INHERENT IN THE STANDARD TEST METHOD,
4 | " THE OBSERVED WATER LEVELS OR SOH. MOISTURE N THE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE WNVESTIGATION. THESE WATZR LEVELS OR SOIL

@ MAY VARY € Y WITH TIME AC TO CLMATIC €Ol

- TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CUMATIC FACTORS.
S — SUBSURFACE INVESTIGATION oo,
- 9 ARE PREUMINARY ONLY AND 1N MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT, FOR BIDDING

END BENT 2 CROSS SECTION

FINAL LOGS: BORE LOG
CORE LOG
CORE PHOTO
AASHTO SOIL CLASSIFICATION AND GRADATION SHEET

LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

FIELD SCOUR REPORT

CHANNEL BED MATERIAL SUMMARY
CHANNEL BED MATERIAL GRAIN SIZE CURVE

DRAWN BY: _T. NEWSOME/E. WAGNER

AND CONSTRUCTION PURPOSES, REFER TQ THE TION PLANS AND FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFHICIENGY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TG THE TY?E OF AND TO BE THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH € AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO' CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT, THE

STATE PROJECT_8.1991501 ID. NO_B-4696 . Kﬁ%’ﬁ%ﬁ%mm 'O:T’;:A:m e
F A PROJECTSTP-19011 ,
COUNTY_SWAN

PROJECT DESCRIPTION_BRIDGE *24 ON US
19/441OVER THE OCONALUFTEE RIVER IN

CHEROKEE
SITE DESCRIPTION
- , FOY Lettlng

INVESTIGATED BY_TIERRA, INC. PERSONNEL_C. BRUNSMA
CHECKED By B- KEANEY,P.E. M. WILSON, E. 1.
SUBMITTED BY M. ROBERTSON,L.G. J.LITTLE
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NOTE ~ THE INFQRMATION CONTANED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
QOF TRANSPORTATION AS BEING ACCURATE NOR T 1S CONSIOERED TO 8E PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAYING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLANS
FOR INCREASED CONPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SHEET NG.
2

SUBSURFACE IN VEST}[GA‘TION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

ROCK _DESCRIPTION
HARD ROCK (S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY & SPLIT SPOON SAMPLER EQUAL TG OR LESS THAN 0.1 FOOT PER 62 BLOWS.
IN NON-COASTAL PLAIN MATERIAL., THE TRANSITION BETMWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS:

GRADATION
ELL _GRADED : RSE
Wi G8: ~INDICATES # GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE T0O COA
UNIFORM- INOICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (AESO

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 ARE DESIGNATED BY THE TERMS; ANGULAR,

TERMS AND DEFINITIONS
ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED 8Y WATER.
ABUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TG ROGKS THAT HAVE BEEW DERIVED FAGM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

SOIL _DESCRIPTION

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER,AND WHICH YIELDS LESS THAN
106 BLOWS PER FOQT ACCORDING 0 STANDARD PENETRATION TEST (AASHTQ T206; ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO ELASSIFICATION, AND OTHER PERTINENT FACTGRS SUCH

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: e, e Sooen. LA, WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES 5 108 BLOWS OR HAVING A NOTABLE PROPURTION OF CLAY IN THEIR COMPOSITION, AS: SHALE, SLATE, ETC,
VERY STIE,GRAC SITY CLAY, MOST WTR ITERREDOED: FIE SAND LATERSHGHLY PLASTE A76 —SugancuLaR, SUBRQUNDER, OR 3CUNDED: . ROCK ¢WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO BISE ABOVE THE LEVEL
SOIC TEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION TTSTALDE S EINE 70 COARSE GRAIN TGNEGUS AND TiET AVGRPHIC ROeK TaT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TG OR ABQVE THE
TERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) !/, | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE. GROUND SURFACE.
GENERAL GRANULAR MATERIALS SILT-CLav MATES ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED. OF -SIGNIFICANCE. < Z7| SNEISS, GABBRO, SCHIST, ETC. COLEAREQUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. {951 PASSING *200) {3957 PASSING 2200) _ . NON-CRYSTALLIE o — ——] FINE TO COARSE GRAIN NETAMORPHIC AND NON-COASTAL PLAIN i
GROUP at a3 a-z a4 [a5]a6]87] At a2 | A4 45 COMPRESSIBILITY ROCK. NCRI E ISEG]MENYARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE %E-L-;%%’Eﬁ - ROCK FRAGMENTS MIXED WITH SQIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
g 10010 LIMIT LESS THAN 30 i i INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. ;
CLASS. =S SLIGHTLY COMPRESSIBLE L T ; e
< MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 COASTAL PLAIN ASTAL PLAIN SEDIMENTS CEMENTED INTO HOCK,BUT MAY NOT YVIELD -
syMBOL AN ) HIGHLY COMPRESSIBLE LIpUID LIMIT GREATER THeN 50 SEDIMENTARY fOCK | Ly [ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CENGTH OF CORE R a0 EXPRESSED A8 4 PERCENTRGE, 1o o e CCRE BATREL DIVNCED B Tora.
nep— - PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE F ADJACENT
C e GRANULAR Ci';‘, MUCK, GAGANIC MATERIAL GRANULAR  SILT- CLAY GTHER MATERIAL " ROCKS OR CUTS MASSIVE ROCK.
* 40 S0ILS sos | TEAT SGILS SOILS 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
» 200 36 MN3E M i TRACE OF ORGANIC MATTER 2 - 4% F-8% TRACE 1- 102 HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3 - 5% & - 12% LITILE 18 - 207
LIOUID LT 146 Mxfa1 N (48 M1 MN[40 MXJ4T MY 140 MQAIBNT a5 WETH MODERATELY QRGANIC 5-10% 12 - 20% SOME 20 - 3% xleava !S)LIGHT Eﬁ?;ﬁﬁ?e;ﬁig gﬁ;ﬁiﬁe??ﬁ”&?ﬂg gg}gtﬁ?&?ﬂéﬁ%&%&? xff»f»fé'fé g gif,N' DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PASTIC ROEX | 6 MX | NR.ha rchia Mxlin LM i mghe Mxlnan JE N L e R wigLy | HIGHLY ORGANIC ek >207 HIGHLY 35% AND ABOVE . sl & A EROSTRLIE AT . LOW THE LINE OF OIP,MEASURED CLOCKWISE FAOM NORTH,
GROw INOEX) @ 2 2 4 mx |8 etz s wcfio M4 mgs;;;sm ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTQ ROCK UP TO %;"E% F;Eiﬁi?&c ',“S EONOER :,?:f,fé‘? Ep,fy?rfq_:f °$‘§ %’gc?al?fﬁia"ﬁs EEN DISPLACENENT OF THE
S|sTONE FRAGS. QRGANIC sons Y WATER LEVEL [N BORE HOLE IMMEDIATELY AFTER DRILLING. 8LLY LINCH. GPEN JOINTS MAY CONTAIN CLAY. IN GRANIIOID RQCKS SOME GCCASIONAL FELDSPAR " -
USUAL TYPE e, o |FINE | SILTY OR CLAYEY | SILTY | CLAYEY oo i CRYSTALS ARE BULL AND DISCOLORED, CRYSTALLINE ROCKS RING UNDER: HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
QF MAIGR SaND| GRAVEL AND $AND | SOLS | SOILS MATTE vy _ STATIC WATER LEVEL AFTER_24 _HOURS. :
MATERIALS SAH MODERATE :;(il::;}ggigo??wg;O:ESDOSC;(A:;WREDIgggtﬂggglg!;scégﬂ WEATHERING EFFECCYS- IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL PSITION AND DISLODGED FROM
SZP . MODL K8, M Al LORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
: o EXCELLENT TQ GOOD ratr 7o paor | TAR TO 1 poon  unsutTeLE = PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
suQER ’ X POOR 174 FRESH ROCK, FLOOD PLAIN F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
O SPRING OR SEEPAGE : ) THE STREAM.
P.IOF A-7-5< L.L.- 30 :P.L.OF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED QR STAINED. IN GRANLTOID ROCKS, ALL FELDSPARS DULL
- - ENESS MISCELLANEOUS SYMBOLS 'SEVERE AND DISCOLORED AND A MAJORETY SMOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FORMATION (FM.) - A MAPPABLE! GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
CONSISTENCY OR DENS S T O D o 100, SEV  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK*SOUND WHEN STRUCK. THE FIELD.
eniveRy SoiL Tyee | COMPACTNESS OR | oo Pl 0 ARl CONPRESSIVE STRENGTH ROADWAY EMBANKMENT @ o1 o TEST BORING SAMPLE o IEIESIEDWOULD VIELD SPT REF JOINT - FRACTURE IN ROCK ALONG WHICH NG APPRECIABLE MOVEMENT HAS OCCURRED.
S CONSISTENCY N-YALUEY CIONS/F P21 WiTH SOIL DESCRIPTION ver e OESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLESR AND EVIGENT BUT REDUCED, rnec . o suELF-LIKE RIDGE GR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO .
—— i I Svm0 @ AUGER BORING GEVY IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TS LATERAL EXTENT
44 SOl SyMR0L S BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, .
ME;?S:EDEN - 1; :g s‘g /A ARTIFIEIAL FILL GTHER THAN . S5- SPLIT SPOON . IF_TESTED, YIELDS SPT N VALUES > 108 8PF LENS - A BODY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS,
&
DENSE 20 10 50 ROADWAY EMBANKMENTS O— CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED 0R STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE syt |MOTTLED (40T.- IRREGULARLY MARKED WITH SPOTS OF BIFFERENT COLORS.MOTTLING IN
VERY DENSE 350 ST- SHELBY TUBE (. SEVD THE MASS IS EFFECTIVELY REDUCED TQ SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
— -~ INFERRED SOIL BOUNDARIES & TORING WELL SAMPLE : REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED 10 A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
il VEZZF?” 2 :'g 4 aaga%zosa 5 Jia INFERRED ROCK LINE O monToRIN RS- ROCK SAMPLE L VESTIGES OF THE ORIGINAL ROGK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < INTERVENING IMPERVIGUS STRATUM.
GENERALLY . TS
SH.T-CLAY MEDIUM STIFF 470 & 25 101 A ﬁng_‘gﬁgh‘ B COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AMD RESIDUAL SO - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL STIFF 8 10 15 110 2 TTrpe®  ALLUVIAL SO BOUNDARY RT- ﬁ?:;‘m‘:g?m_s : SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (R.O.00 - A MEASURE OF ROCK DUALITY DESCRIBED BY:TOTAL LENGTH OF
(COHESIVE) VEﬁ:Rg"‘F F 18 T)ga“w 2704 w05 DIP/OIP DIRECTION OF O o INDICATOR ALSC AN EXAMPLE, : ROCK SEGMENTS EAUAL 70 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
Z 1P/ N INSTALLATION CBR - CBR SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
i ROCK STAUCTURES
TEXTURE OR _GRAIN SIZE (O~ SPT N-vARUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES: SAPROLITE 5Py - FESIOUAL SOfL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
© - SOUNDING ROD oL HAR OF THE GEOLOGISTS PICK.
.5, $10. SIEVE SIZE 4 10 w  es 208 270 SPT REFUSAL SEVERAL HARD BLOWS SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM} 476 2.8 @42 825 0475 0.053 ABBREVIATIONS HARD CAN.BE SERATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REDUIRED "RELATIVELY THIN COMPARED WITH 1S LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINe SiLT cLaY MOD - MOBERATLY T3 DETACH HaND SFECIMEN. Ta THE BEDDING QR SCHISTOSITY OF THE INTRUDED ROCKS
SAND SAND AR - AUGER REFUSAL " MODERATELY AN BE SCRATCHED BY KNIFE OR PIEK. GOUGES OR GROOVES TG 2.25 INCHES DEEP CAN 8E SLICKENSIOE - FOLISHED AN STRIATEQ SURFACE THAT RESULTS FROM FRICTION ALONG & FAULT OR
(BLDR.) fcos.) (GRS (CSE. S0 . 300 it L BT - BORING TERMINATED PMT - PRESSUREMETER TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SRR
GRAIN MM 305 75 2.0 8.25 a.a5 2.025 poeoid Tt BY MODERATE BLOWS. o STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BP.F.OF
SIZE N 12 ¥ i o L ConE e ETRATION TEST PRl - MEDIUM O B D O e e e et e e e o e e | 140 Lo-HAINER FALLING 33 NCHES. REOUINED 10 PRODUCE A PENETRATION OF { FODT INTO SOIL WITH
= ’ - HARD CaN BE EXCAVATED IN SMALL CH H OUT IAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN Q.1 FOOT PENETRATION
SOIL_MOISTURE. - CORRELATION OF TERMS g:; X ggﬁ:;??s gg:ez:sgxuN TEST /T)C/R TRICONE REFUSAL POINT OF A GEOLOGISTS PICK. 317214[:2 eggwssl.oe PIAETE
SOIL MOISTURE SCALE FIELD MOISTURE v - UNIT WEIGHT ¢ GR R GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS )
GUIDE FOR FIELD MOISTURE DESCRIPTION: - YOID RATIO SOFT AN BE GROVED O X A ‘ VIDED BY TQTAL LENGTH
{ATTERBERG LIMITS) DESCRIPTION o oA 74 - DRY UNIT WEIGHT FROM CHIPS T0 SEVERAL INCHES [N SIZE BY MODERATE BLOWS OF 4 PICK POINT, SMALL, THIN STRATA COt RECOERY (SREC) - TOTAL LENCTH OF STRATA NATERIAL RECONERED O
i - - PIECES CAN BE BROKEN BY FINGER PRESSURE,
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFERQUS W - MOISTURE CONTENT STRATA ROCK OUALITY DESIGNATION {S.R.0MJ) - 4 MEASURE OF ROCK DUALITY OESCRIBED BY:
: TER TABLE FRAC. - FRACTURED - WEATH - WEATHERED VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH - TRATUM EOUAL TQ OR GREATER THAN 4 INCHES DIVIDED 8Y THE
(AT FROM BELOW THE GROUND WA TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL
LL LIQUID LIMIT FRAGS, - FRAGMENTS V‘S : VERY & sHEem TEST SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MED. - MEDIUM VST ~ vaN FINGERNALL. :
PLASTIC . TTER.
SEMISOLI0; REQUIRES DRYING 10 JOPSQIL_€1.5. - SURFACE SOILS USUALLY CONTAINING GRGANIC MA
RANGE - VET - o0 Pt divrvaie EGUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDOING
(23] IERM r IDGE
PLL. - PLASTIC LIMIT X TERM PACIN BENCH MARK: CHISLED X’ ON _END OF SE CORNER OF BR
. DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: usa;gw_me Menf@%f — VERY THICKLY BEDDED > 4 FEET “BL_ STA 14+55 53FT RT
. 5 - 4 FEET
oM.l OPTIMUM MOISTURE - MOIST - o) SOLID; AT OR NEGR OPTIMUM MOISTURE [7 cuar airs [ auramaric MANURL WIDE 3 70 10 FEET Ty eesors ale - 16 FeT ELEVATION: 194595
SL.L. SHRINKAGE LIMIT [ mosues MODERATELY CLOSE 170 3 FEET VERY THINLY BEDDED 0.03 - 046 FEET
: AEOUIRES ADDITIONAL WATER 30 L & commmuous rLisaT asse CORE SIZE: e e ase LESs TN o8 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
- DRY - @ . X
ATTAIN OPTIMUM MOISTURE ] acs &' HOLLOW AUGERS - T JRAT;:;:ILY LAMINATED < 0.008 FEET €T - CORING TERMINATED
- TION
PLASTICITY . HARD FACED FINGER BITS . ELEV - ELEVA
y [ ovess U N2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE.ETC. TSl PORTLAND CEMENT CONCRETE
) FLASTICITY IR (2D R L] rc.-camsioe msess R RUBBING WITH FINGER FREES NUMEROUS GRAINS
; - RY LOW t
| NOwPLASTIC 2s Y [ ove-sso casine  [X] W/ aDVANCER FRIASLE GENTLE BLOW BY HAMMER DISINEGRATES SAMPLE.
| ven. Pragtictry oo el HAND TOOLS: - LANDSCAPING GRAVEL
| MED. PLASTICITY 16-25 MEDIUM pai . GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: Gixzd - LANDSCA :
CRTABLE HOIST TRICONE STEEL, TEETH POST Hi 8 NDURAT 3 %
HIGH PLASTICITY 26 OR MORE HIGH U g E—l} OST HOLE DIGG MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER, :
TRICONE * TUNG.-CARB, HAND AUGER
COLOR GTHER D50 TRACK D SOUNDING ROD INDURATED GRAINS ARETBIFFICULT gg fi;%i‘?s WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAM, RED, YEL-BRN, BLUE-GRAY) CoRE BIT (] vave siean test DIFFICULT TO BREAK Wi -
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omen ] omen [ onen EXTREMELY INDURATED §$i5“32?53s323§§£5§§i?5§ 0 BREAK SAMPLE;
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Site Location
Bridge 24 on 19/441 over Oconaluftee

Cherokee, North Carolina
Tierra, Inc. Project No.: 6211-02-020
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___________________________________________________________________________
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N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
IERRA 2701 ROWLAND ROAD |
oo - v RALEIGH, NORTH CAROLINA 27615
» ENGINEERING Phone (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1

| GEOLOGIST C. BRUINSMA

CORE BORING REPORT
‘ DATE: _8/5/02

PROJECT: 8.1981501 1.D. NO.. B-4696 BORING NO: EB1-A GEOLOGIST:C. BRU!NSM.A

DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER-

COUNTY: _SWAIN COLLARELEV.: 19463 FT  TOTAL DEPTH: 255 FT

DRILL REC T RQD
ELEV.|DEPTH} RATE |RUN] FT FT |SAMP
(FT) | (FT) | MINFFT {(FT)I % % #

FIELD CLASSIFICATION AND REMARKS

1927.1] 19.2 3:15 19.2'-25.5' CR: V. SLI. TO SLI. WEATHERED HARD V. CLOSE

303 105114 113 TO MOD. CLOSELY FRACTURED BLACK AND
13 WHITE GARNET-BIOTITE GNEISS
| 96.2% | 76.9%
1925.8} 205
1825.8§ 20.5 2:15 .
1:30 3.25/5
2:00 5.0 | 100%

2:00 - 65%
1920.8] 255 2:00 ' ‘

STRATA REC=99.2% STRATA RQD=67.5%

L

PROJECT NO. 8.1991501 [ID. B-4696 {COUNTY SWAIN
SITE DESCRIPTION - BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER GROUND WATER (ft)
BORING NO. EB1-A ‘ BORING LOCATION 14+Q3 OFFSET 38.0'LT l ALIGNMENT -L- 0 HR. 17.5
COLLARELEV. 1946.3f |NORTHING 714,289.3 EASTING 656,512.7 : 24 HR. 7.8
TOTAL DEPTH 25.50 ft DRILL MACHINE DIEDRICH D—SOI DRILL METHOD HOLLOW STEM AUGER/ CORE | HAMMER TYPE MANUAL
DATE STARTED  08/05/02 [COMPLETED 08/05/02 | SURFACE WATER DEPTH ‘
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT save. | Y é SolLAND ROGK DESCRIPTION
) (f) | ost | osft | 0.5 | 9 20 0. €0 80 00| No. | ol 6 :
1946.30 EXISTING GROUND 1946.30 : 0.00
- ’ T PORTLAND CEMENT CONCRETE
..................... 1945'30 - 1‘00
19451 ARTIFICIAL FILL: BROWN TO RED SLI. MICA -
..................... BROWN SOFT TO STIFF SANDY SILT WITH
- ANGULAR GRAVEL SIZED FRAGMENT (A-4)
P T
2 2 2 | 881
oot L
i Y|
P D e L
g 6 = [
L L2k
.................. Lk
4 L_:.-
..................... L
1935+ [
..................... (s
T L ,
| T L oo Y
- ALLUVIAL: BROWN MICA. MED. STIFF
K 2 2 4 L SS-2 |31.39 SANDY SILT (Ad)
19300+ | ! V.- - 1920.80 16.50]
.................... SL| WR: BLACK SCHIST '
R \/ 3.4-
s | L % |
L 00041 F 1006/0:4 L 1927.10 19.20]
ST CR: V. SLI. TO SLi. WEATHERED HARD V.,
I e B A . CLOSELY TO MOD. CLOSELY FRACTURED
5 A BLACK AND WHITE GARNET-BIOTITE
. 1925-_ ..................... I‘//;__ GNE[SS
..................... L
..................... A
. L /I L
o
A T N O y z:_
T T A S S S A S ,Z;/lf_ 192080 ) 25,50
"CORING TERMINATED AT ELEVATION
-+ - 1920.8' IN CR: V. SLI. TO SLI. WEATHERED
HARD V. CLOSELY TO MOD. CLOSELY
T - FRACTURED BLACK AND WHITE
i ‘ GARNET-BIOTITE GNEISS

CORING TERMINATED AT 25.5 FT
ELEVATION 1,920.8 FT

CORE SIZE: NQ2 EQUIPMENT:_DIEDRICH D-50

DRILLER: J. LITTLE
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Bridge No. 24 on US 19/441 over Oconaluftee River

Cherokee, North Carolina

Tierra Project No.: 6211-02-020




- | N.C.D.0.T. GEOTECHNICAL UNIT

' A BORING LOG
gt TI ERRA 2701 ROWLAND ROAD .
o 7 I S U T

: SHEET 1 OF 1
PROJECT NO.  8.1991501 |ID. B4696 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA
SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE: RIVER GROUND WATER (ft)
BORING NO. " EB1-C | BORING LOCATION  14+11 OFFSET CL [ALIGNMENT -L- O HR. 17.6
COLLARELEV. 194721 |NORTHING 714,279.8 EASTING 656,475.0 24 HR. 17.8

TOTAL DEPTH 19.10ft DRILL MACHINE DIEDRICH D-50| DRILL METHOD HOLLOW STEM AUGER
DATE STARTED 08/06/02 1 COMPLETED 08/06/02 l SURFACE WATER DEPTH

HAMMER TYPE MANUAL

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT same:|W /| L ;
0 20 0 60 80 100 o SOIL AND ROCK DESCRIPTION
(ft) (0 0.5t | 0.5t | 0.5ft | € 0 4 & ! 90| NO. | otl 6
1947.20 EXISTING GROUND ] 1947.20 0.00
T ' e T9aT00\PORTLAND CEMENT CONCRETE 020
ARTIFICIAL FILL: RED AND BROWN MICA.
- STIFF TO MED. STIFF SANDY SILT WITH
, GRAVEL (A-4)
1945+~
T _3.50
2 5 7 8S8-4 {18.6%
19404~
+ 8.50
3 3 4 S§S8-5 123.2%
19351~
T 13.50 ’ ’
3 2 26 S56 [26.4%| "t 1933.20 14,00
T 2 ALLUVIAL: DARK BROWN V. STIFF SLI.
SANDY SILT WITH ROUNDED PEBBLES AND
T GRAVEL (A4) ~
’ 1930.20 17.00
1930+ ) - K AP WR: BLACK AND WHITE GNEISS
.................... _— .
+ 18.50 A
15 880 | A E=Y 192810 : <1910}
F 100106 T BORING TERMINATED BY AUGER REFUSAL
AT ELEVATION 1,828.1' ON CRYSTALINE
" ROCK

H
T

T
T

s

NCDOT_BORE 02020.GPJ NCDOT.GDT 10/31/02
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N.C.D.O.T. GEOTECHNICAL UNIT

- BORING LOG
‘TI ERRA 2701 ROWLAND ROAD
LT i B Gl s710800 Fax (919 710803 |
N SHEET 1 OF 1
PROJECT NO. 8.1991501 |ID. B-4696 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA
'SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER GROUND WATER ()
BORING NO. EB1-B | BORING LOCATION 14+38 OFFSET 46.5'RT | ALIGNMENT -L- OHR. CAVEAT 16
COLLARELEV. 19325ft |NORTHING 714,282.3 EASTING 656,421.4 24 HR. DRY

TOTAL DEPTH 14.90 ft

DRILL MACHINE DIEDRICH D-SOI DRILL METHOD CASING ADV. /CCRE

HAMMER TYPE MANUAL

CORE BORING REPORT

PROJECT: 8.1991501 1.D. NO.: B-4696

DATE: 8/15/02

BORING NO: EB1-B  GEOLOGIST: C. BRUINSMA

DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER

COUNTY: _SWAIN

COLLARELEV.: 19325 FT  TOTAL DEPTH:_14.9 FT

RQD

DATE STARTED  08/15/02 [ COMPLETED 08/15/02 | SURFACE WATER DEPTH
ELEV. |[DEPTH|  BLOWCOUNT BLOWS PER FOOT samp. |V é SOIL AND ROCK DESCRIPTION
@ | (9 | osft | 05ft 0.5t | 0 20 40 8o 80 100} NO. | /Mol &
1932.50 EXISTING GROUND 193250 0.0
-l SS-3 ALLUVIAL: BROWN SILTY SAND (A-2-4) WITH
..................... COBBLES AND GRAVEL
ol |
R A I T 1927.80 . 4.70l
AT T - 60/0.1% 1927.30 ALLUVIAL: GRAVEL (ROUNDED) 5.20

| 192540

ALLUVIAL: QUARTZ BOULDER

7.10f

I—1924.80

ALLUVIAL: GRAVEL 7.70

A\
e

CR: MOD. WEATHERED MOD. HARD V.

;y,-— CLOSE TO CLOSELY FRACTURED BLACK,
--------------------- 5 4 WHITE AND BROWN GNEISS
s
..................... A
..................... T
7 - 1920.80 11.70
.................... )] 192020 WR: BROWN AND WHITE GNEISS 12.30)
B CR: MOD. WEATHERED MOD. HARD V.
-------------------- YA CLOSE TO CLOSELY FRACTURED BLACK,
5~ 4 WHITE AND BROWN GNEISS
..................... ‘/;ﬁ
T 7 AT 1917.60 14.90

CORING TERMINATED AT ELEVATION
1917.6' IN CR: MOD. WEATHERED MOD.
HARD V. CLOSE TO CLOSELY FRACTURED
BLACK, WHITE AND BROWN GNEISS

14.9

’ DRILT REC
ELEV. |DEPTH| RATE |RUN| FT | FT |sawp FIELD CLASSIFICATION AND REMARKS
€1) | FD) | MINFT | FT)] % % | #
1927.8] 47 | 130005 47-52 ALLUVIAL: ROUNDED GRAVELS AND SILTY
0.4/0.5 SANDS
1927.3| 5.2 05 N/A
80.0%
1927.3] 52 | 1:0002 52 -71 ALLUVIAL: QUARTZ BOULDER
0.210.2
11927.1| 54 0.2 N/A
100%
19271 54 | 415
3:30/0.3 12113
13 N/A
1925.8| 6.7 1923%
1925.8| 6.7 1:00
1:00 26/3.2 71-7.7 ALLUVIAL: GRAVEL
100 |32 77-11.7 CR. MOD. WEATHERED MOD. HARD VERY
19226| 9.9 | 0:15/0.2 812%| 0% CLOSE
TO CLOSELY FRACTURED BACK, WHITE AND
BROWN GNEISS
19226| 99 | 045 STRATAREC. =100% STRATA RQD = 0%
‘ 0:30 4.4/5 | 16/5 WR: BROWN AND WHITE GNEISS
115 5.0 117 -12.3 STRATA REC. =2.0%
0:45 88.0% | 32.0% 23 - 149 CR SLI TO MOD. WEATHERED MOD. HARD TO
19176 o5 HARD VERY CLOSE TO CLOSELY FRACTURED

WHITE, GRAY AND BLACK GNEISS
STRATAREC. =98.1% STRATARQD =46.2%

CORING TERMINATED AT 14.9 FT
ELEVATION 19176 FT

DRILLER: J. LITTLE

CORE SIZE: NQ2

EQUIPMENT:_DIEDRICH D-50
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N.C.D.O.T. GEOTECHNICAL UNIT
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BORING LOG |
JERRA 2701 ROWLAND ROAD . |
RALEIGH, NORTH CAROLINA 27615
GEOTECHNICAL ¢ MATERIALS 3 N \
Rt I S (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1
PROJECT NO. 8.1991501 |ID. B-4696 { COUNTY SWAIN | GEOLOGIST C. BRUINSMA CORE BORING REPORT
SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER GROUND WATER (ft) DATE: 8/13/02
BORING NO. B1-A | BORING LOCATION 14489 OFFSET 35.0'LT | ALIGNMENT -L- 0 HR. -
COLLARELEV. 1927.5f |NORTHING 714,367.1 EASTING 656,467.0 24 HR. ;
TOTAL DEPTH 29.00%t | DRILL MACHINE DIEDRICH D-50] DRILL METHOD CASING ADV. /CORE HAMMER TYPE MANUAL PROJECT: 8.1991501 1.D. NO.: B-4696 BORING NO: B1-A  GEOLOGIST: C. BRUINSMA
TE ST. /13/02 COMPLETED 08/13/02 SURFACE WATER DEPTH 0.2 FT
DATE STARTED 08 | . l ! DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L :
0 20 40 60 80 100 no (o} SOIL AND ROCK DESCRIPTION
() (/) | os5ft | o.5ft | 0.5t 4 ¢ | ) ) A i - 1/Moi| G COUNTY: _SWAIN COLLARELEV.: 19275 FT TOTAL DEPTH: 29.0 FT
1927.50 EXISTING GROUND - 1927.50 : 0.00 i DRILC REC T RQD
1 v - ALLUVIAL: ROUNDED COBBLES AND ELEV. [DEPTH| RATE [RUN| FT | FT |sawp FIELD CLASSIFICATION AND REMARKS
| N N R 1926.00 1,50 (FT) | (FT) | MINFT |(FT)| % % # ~
..................... ' ALLUVIAL: BOULDERS, GRAVEL AND 1926.0| 15 1:15 1.5-4.6" ALLUVIAL: BOULDERS, GRAVEL AND COBBLES
BT 1:15 1.45/35
T 1 b : i ~ :30 35 N/A
4 L. 1922.90 4.60] .
A AT CR: MOD. WEATHER TO FRESH HARD TO V. 1923.5¢ 4.0 15/.5 41.4%
L VA HARD CLOSE TO MOD. CLOSELY
..................... A FRACTURED BLACK GRAY AND WHITE
S A GARNET BIOTITE GNEISS (MIGMATITIC) 19235] 4.0 30 4.6'-18.7" CR: MOD. TO FRESH HARD TO V. HARD CLOSE
1920 A : 130 385 | 26/5 TO MOD. CLOSELY FRACTURED BLACK GRAY
..................... ! . AND WHITE GARNET BIOTITE GNEISS
A e e S RS- AT 200 |50 (MIGMATITIC)
i s 2:00 76% | 52%
I T A A 1918.5| 9.0 1:30 '
I R N A ;‘/;;- 19185| 9.0 1:30 ]
..................... A :
1915+ ﬁ_ ) 1:30 5.0/5.0] 4.0/5
[ /‘/Tf_ 1 :30 5.0
..................... 55 . 1:45 100% | 80%
I D IR = 1913.5] 140 | 1:30
I I LA 1913.5| 140 | 1:30
L AL
_____________________ 7 : 1:30 4.1/5 | 2.85/5
teto- b ,x/flﬁ-— 2:00 5.0 STRATA REC =86% STRATA RQD =63%
= i;:f,’- 1908.80 R TODSEVEREL WEATHERES VST 18.70 2:00 82% | 57% WR: MOD. SEVERELY WEATHERED V. SOFT V.
- ;~<- V. CLOSE TO CLOSELY FRACTURED | 1908.5| 19.0 | 115 CLOSE TO CLOSELY FRACTURED BROWN,
..................... A BROWN, WHITE AND BLACK GNEISS - 187 -209 WHITE AND BLACK GNEISS
L S ~ 2090 1908.5| 19.0 | 1:00 . .
[ S N L CR; FRESH HARD MOD. CLOSELY 45 3.55/5 | 2.95/5 STRATA REC = 31.3% STRATARQD =0%
D T ﬁ_ GARNET BIOTITE GNEISS (MIGMATITIC) 2:00 5.0 20.9'-29.0' CR: FRESH HARD MOD. CLOSELY FRACTURED
I R 7 150 71% | 59% BLACK WHITE AND GRAY GARNET BIOTITE
o GNEISS (MIGMATITIC)
[ N N A = 1903.5{ 24.0 { 1:30 ‘
~~~~~~~~~~~~~~~~~~~~~ A 1903.5| 24.0 | 1:45
o -
I R é/ﬁ- 1:30 5.0/5.0| 4.7/5
..................... o 1:45 | 5.0
e S & 1:30 100% | 4%
- Z 4 180850 29,00 1898.5] 29.0 | 1:30 STRATA REC = 88.1% STRATARQD =78.9%
4 CORING TERMINATED AT ELEVATION
4 I 1898.5' IN CR: FRESH HARD MOD. CLOSELY CORING TERMINATED AT 29.0 FT
L | FRACTURED BLACK WHITE AND GRAY .
GARNET BIOTITE GNEISS (MIGMATITIC) ELEVATION 1.898.5 FT
A4 n DRILLER: J. LITTLE CORE SIZE: NQ2 EQUIPMENT: DIEDRICH D-50
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N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
IERRA 2701 ROWLAND ROAD
RALEIGH, NORTH CAROLINA 27615
GEOTECHNICAL o MATERIALS e
ENGINEERING j Phone (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1
PROJECT NO. 8.1991501 |ID. B-4696 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA CORE BORING REPORT
SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER } " GROUND WATER (fty DATE: 8/13/02
BORING NO. B1-C | BORING LOCATION _ 15+05 | OFFSET CL | ALGNMENT -L- OHR. '
COLLARELEV. 1927.3ft |NORTHING 714,361.5 EASTING 656,428.7 24 HR.
TOTAL DEPTH 3550ft | DRILL MACHINE DIEDRICH D-50] DRILL METHOD CASING ADV. /CORE HAMMER TYPE MANUAL PROJECT: 8.1991501 1.D. NO.: B-4696 BORING NO: B1-C ~ GEOLOGIST: C. BRUINSMA
2 COMPLETED 08/13/02 SURFACE WATER DEPTH 0.3 FT
DATE STARTED  08/13/0 : [ e l S WL : DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER
ELEV.|DEPTH| BLOWCOUN s 80 100 ’ o} SOIL AND ROCK DESCRIPTION
@ | @ |osm|osm|ost|0 20 40 e .8 | NO. | moi| 6 COUNTY: _SWAIN COLLARELEV.: 1927.3 FT  TOTAL DEPTH: 355 FT
1927.30 EXISTING GROUND 1927.30 0.00 DRILL REC | RQD ] .
T . s SV EAND o D CRAVELWITH 4o ELEV. [DEPTH| RATE |RUN| FT | FT |sawe FIELD CLASSIFICATION AND REMARKS
O e TN e m 557 - ALLUVIAL: BROWN DENSE SILTY COARSE (FT) | (FT) | MINFFT | (FT)] % % | #
10251 n ggﬁgg;ggggggfgsu(\z{%ROUNDED , 1918.7| 86 1:15 8.6'-11.8' CR: SLI. TO MOD. WEATHERED MED. HARD
1924.10 329 1916.8| 105 | 1:15.9 171190519 VERY. CLOSE TO CLOSELY FRACT. BROWN,
T 370 RES: WHITE, BROWN AND BLACK SLI MICA. WHITE AND BLACK GARNET BIOTITE GNEISS
N 6 [ 19 | 14 558 DENSE SILTY SAND, SAPROLITIC (A-2-4) 1.9 RS-4 (MIGMATITIC)
: 89.5% | 26.3%
i STRATA REC. = 90.6% STRATA RQD = 15.6%
" 6.90 . . 1916.8] 105 | 1:15 [WR: BROWN AND WHITE GNEISS
~ L1919, g __
1920~ 30 55 | 45/.25 = 1 R BROWN WATTE ARD DARK GRAY 0:45 32/5 | 0.7/5 1.8 -12.8' STRATA REC. = 10.0%
L SSRLh S:Elsis Y 045 | 5.0 12.8-135 CR: MOD. WEATHERED MED. HARD CLOSELY
1 A V. CLOSE TO CLOSELY FRACTURED 0:30 64.0% | 14.0% FRACTURED BROWN, WHITE AND BLACK
5 4 BROWN, WHITE AND BLACK GARNET | GARNET BIOTITE GNEISS
" ,\,; Zn BIOTITE GNEISS (MIGMATITIC) 1911.8] 15.5 1:15 )
i AL s 100 19118] 155 | 1:00 STRATA REC. = 100% STRATA RQD =31.1%
1915 5L, VRCBROWN AND WHITE GNEISS o 0:45 43/5 | 2505 13.5'-145 WR: BROWN AND WHITE GNEISS
. oo - aro
I A N A A A L ;l R 1913'80 glR-:OgEO& !\{REA,AC'I'PIJERREEDDBMREODW:A%'TE AND 13.50 0:45 5‘0 STRATA REC. 15 A
Lo 2= P \BLACK GARNET BIOTITE GNEISS / 14.50 1:00 86.0% | 50.0% 14.5'- 18.4 CR: SLL. WEATHERED MOD. HARD VERY CLOSE
..................... ) o W ———— ' 1006.8| 205 | 130 TO CLOSELY FRACTURED WHITE BLACK AND
‘ 7 NN AT tooss] 205 | 145 e
! N 7 R SLLV ! . . :
..................... RS2 Z}f GRAY GNEISS : 1:45 495 | 4.1/5 STRATA REC. = 100% STRATA RQD = 31.1%
e Z;,f_wos © 5o 1:00 5.0 18.4' - 19.1' WR: BROWN ANDOWHlTE GNEISS
I T : i.;_ 1008.20 WR: BROWN AND WHITE GNEISS 1010 1:45 98.0% | 82.0% STRATAREC. = 0%
- F CR-V SLI TOMOD. WEATHERED HARD 1O 1901.8| 255 | 130 191 - 26.5° CR: VERY SLI. TO MOD. WEATHERED HARD TO
~ N A EE E 24 FRACTURED WHITE, BLACK AND GRAY 1901.8] 255 | 145 ] MOD. HARD VERY CLOSELY TO MOD. CLOSELY
..................... A GNEISS (MIGMATITIC) p_n 505 | 4875 FRACTURED WHITE, BLACK AND GRAY GNEISS
i e 3 : : (MIGMATITIC) '
wosk | A 301 5.0 4
L i 2:00 100% | 96% STRATA REC. = 98.3% STRATA RQD = 46.2%
IR N N I T TR é 1896.8] 305 | 2:00 26.5 - 35.5 CR. FRESH TO VERY SLI. WEATHERED HARD
S 5 A 189661 305 1 145 CLOSE TO WIDELY FRACTURED GRAY, WHITE
T RS3 @ : ' ' - AND BLACK GARNET BIOTITE GNEISS
I R N A . 2550 2:00 5.0 | 5.05 (MIGMATITIC)
ool | NN [z ] 0
-+ 7 L A D GRAY,
AAAAAAAAAAAAAAAAAAAA Z’j:i_ WHITE AND BLACK GARNET BIOTITE 2:15 100% | 100%
N A GNEISS (MIGMATITIC) 1891.8| 355 | 245 STRATAREC. = 100% STRATA RQD = 98.0%
I AT CORING TERMINATED AT 355 FT
4 YA
= ELEVATION 1,891.8 FT
[ N N A
:‘/\ f
w95+ | | | |t v A DRILLER: J. LITTLE CORE SIZE: NQ2 EQUIPMENT:_DIEDRICH D-50
Lo e /yfxf_
..................... VA
59 ‘/'/TT_
S R R S R 5 A 1891.80 35.50
- CTATELEV. 1891.8'IN CR: FRESH TO V. SLL )
u - WEATHERED HARD CLOSE TO WIDELY
FRAC. GRAY, WHITE AND BLACK GARNET

== = BIOTITE GNEISS (MIGMATITIC)
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: BORING LOG
IERRA 2701 ROWLAND ROAD
o+ Yt RALEIGH, NORTH CAROLINA 27615
ENGINEERING Phone (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1
PROJECT NO. 8.1991501 |ID. B-4696 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA CORE BORING REPORT
SITE DESCRIPTION  BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER GROUND WATER (ft) DATE: 8/14/02
BORING NO. B1-B | BORING LOCATION _ 15+21 OFFSET 30.5'RT | ALIGNMENT -L- 0 HR. -
COLLARELEV. 1927.0ft | NORTHING 714,356.0 EASTING 656,393.3 24 HR.
TOTALDEPTH 25.60ft |DRILL MACHINE DIEDRICH D-50] DRILL METHOD CASING ADV. /CORE HAMMER TYPE MANUAL PROJECT: 8.1991501 1.D. NO.: B-4696 BORING NO: B1-B ~ GEOLOGIST: C. BRUINSMA
DATE STARTED  08/14/02 | COMPLETED 08/14/02 | SURFACE WATER DEPTH 0.6 FT
DESCRIPTION: BRIDGE NO.

ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L . 0.24 ON 19/441 OVER OCONALUFTEE RIVER

£t ft osft | o.5ft | 05t | O 20 40 80 80 100| NO o} SO!L AND ROCK DESCRIPTION .

(f) () - - - 1 | | 1 ! ] - /Mol 6 COUNTY: _SWAIN COLLAR ELEV.: 1927.0 FT TOTAL DEPTH: 25.6 FT
1927.00 EXISTING GROUND 1927.00 0.00 DRILT REC T RGD

102600 SEaIAL: BOULDERS, GRAVEL AND 100 ELEV.|DEPTH| RATE |RUN| FT | FT |sawp FIELD CLASSIFICATION AND REMARKS
I T R ALLUVIAL: BOULDERS, COBBLES, GRAVEL , (FT) | (FT) | MINFT | (FT)| % % #

B AND PEBBLES 1926.01 1.0 115 1.0-41 ALLUVIAL: BOULDERS, COBBLES, GRAVEL AND
S e ; 19249| 21 | 15/ 0.8/1.1 PEBBLES
O 888l 192290 4.10] ) 1.1 N/A

=4 CR: SLI. WEATHERED MOD. HARD TO HARD
L S CLOSELY FRACTURED BLACK, WHITE AND 72.7%
A GRAY GARNET BIOTITE GNEISS
O C{‘ L 192080 (MIGMATITIC) 620
S5 WR: MOD, SEVERE TO SEVERELY 1924.9] 21 2:00 41-62° CR: SLI. WEATHERED MOD. HARD TO HARD
1920 | L | - WEATHERED SOFT TO V. SOFT V. CLOSELY : : .
S N N B NI Y 101860 WHITE GNEISS 8.49 GRAY GARNET BIOTITE GNEISS (MIGMATITIC)
A N ) CR V. SLI WEATHERED FARDWOD. 200 |35
78 f_ L L RED BLACK, WHITE AN e = =
I Y L GRAY GNEISS (MIGMATITIC) 19214 56 | 0:45/0.5 74.3% 37_2%‘ STRATA REC = 100% STATARQD =61.9%
RS ) WR: MOD. SEVERE TO SEVERELY WEATHERED
A T R N : SOFT TO V. SOFT V. CLOSELY TO CLOSELY
%A 1e1530 170 1921.4] 56 1:15
1915 1 1 e e e e e e e e e e e e e e %_ WR: BROWN AND WHITE GNEISS 100 48/5 23/5 6.2’ ~ 8.4’ FRACTURED BROWN AND WH‘TE GNElSS
==
A e N R %‘ 100 |50 STRATA REC = 90.9% STATARQD =22.7%
I N R =L vas0 115 96% | 46% 84 -11.65 CRV. SLI. WEATHERED HARD MOD. CLOSELY
O e SR CR: SLI. TO MOD. WEATHERED MOD. HARD 19164 106 | 1:15 FRACTURED BLACK, WHITE AND GRAY GNEISS
5 A TO MED. HARD V. CLOSE TO CLOSELY - - - (MIGMATITIC)
R 5 A FRACTURED BLACK, BROWN AND WHITE 1916.4| 106 1:45
B e A GNEISS :30 225 | 1.215 (STRATA REC = 100% STATA RQD = 78.5%
' YA 1909.30 17.79 - ' R-
R N 4 R RESH U D SLSSE e TRELY , 45 | 50 11.65' -14.45' WR: BROWN AND WHITE GNEISS
e PO PP A R R K IRLTE AND GRAY 45 44% | 24% STRATA REC = 0%
o ¢ ) 10114 185 | 185 17445 -17.7 CR. SLI. TO MOD. WEATHERED MOD. HARD TO
S T B A 19114] 156 1 1:00 MED. HARD V. CLOSE TO CLOSELY FRACTURED
N R AL . : - BLACK, BROWN AND WHITE GNEISS
9 1:15 4.8/5 | 3.05 .
1805 o , 115 | 5.0 [ |STRATAREC=93.9% STATARQD =29.2%
S T T ,%f - : 245 96% | 60% 17.7-25.6' CR. FRESH V. HARD CLOSE TO WIDELY ,
I A ' 1006.4| 206 | 145 FRACTURED BLACK, WHITE AND GRAY GARNET
A A R ) , - ' - BIOTITE GNEISS (MIGMATITIC)
S5, N 2560 1906.4] 206 | 2:30
N C CORING TERMINATED AT ELEVATION 2:00 46/5 | 46/5
1901.4' IN CR: FRESH V. HARD CLOSE TO ~ :
1 e e
T - (MIGMATITIC) 2:15 92% | 92/% ‘
i i 1901.4] 256 2415 STRATA REC =94.9% STATARQD =89.9%
L i CORING TERMINATED AT 256 FT
I i | ELEVATION 1,901.4 FT
T B DRILLER: J. LITTLE CORE SIZE: NQ2 EQUIPMENT: DIEDRICH D-50
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N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
I ERRA 2701 ROWLAND ROAD
oo, « N RALEIGH, NORTH CAROLINA 27615
ENGINEERING Phone (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1

| |ID. B-4696

PROJECT NO. 8.1991501 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA

SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER GROUND WATER (ft)
BORING NO. EB2-A | BORING LOCATION _15+99 OFFSET 350'LT  |ALIGNMENT -L- OHR. CAVEAT15
COLLARELEV. 1947.7ft | NORTHING 714,459.0 EASTING 656,398.5 ‘ 24 HR.. DRY

TOTAL DEPTH 20.30 ft DRILL MACHINE DIEDRICH D~50! DRILL METHOD CASING ADV. /CORE

HAMMER TYPE MANUAL

DATE STARTED 08/16/02 ( COMPLETED 08/16/02 l SURFACE WATER DEPTH
ELEV. | DEPTH BLOW COUNT BLOWS PER FOOT SAMP. v L
0 20 40 60 80 100 o SOIL AND ROCK DESCRIPTION
(ft) (" | o5t | os5ft | 05t | ! : ; A 00| NO. | /ol & ,
1947.70 EXISTING GROUND 1947.70 0.00]
o] 1947.20 GRAVEL (LANDSCAPING) 0.50
™ 1 b b e e e (e ROADWAY EMBANKMENT: GRAVEL SIZED
(. FRAGMENTS WITH INTERSTITIAL SILTY
e t r SAND (A-1-a)
1945340 | || L
23 12 | 60/.1 -
B T L8
60719 L
T g8
L
A R F PR L g
L., .
' O OO |5 1940.70 7.00
| ROADWAY EMBANKMENT: FILL BOULDERS
1940 f L (I
L
' S O -l
L
' N N L& «
L85 1937.10 10.60)
5 3/{),‘ WR: BROWN AND WHITE GNEISS
S N B
|
13+ L L Bl
1 2 1033.80 13.90)

T
S
N\

3
NNy Sy

1930.10

CR: SLIL TO V. SLI. WEATHERED HARD V.
CLOSELY TO MOD. CLOSELY FRACTURED
GRAY AND WHITE GNEISS

17.60]

1930~

1928.60

RESIDUUM: BROWN HARD SILT (A-4)

19.10,

CR: MOD. WEATHERED HARD V., CLOSELY

" 400740 TO CLOSELY FRACTURED BLACK, WHITE, g,
\GRAY AND BROWN GNEISS (MIGMATITIC) /|

CORING TERMINATED AT ELEVATION
1927.4' IN CR: MOD. WEATHERED HARD V.
CLOSELY TO CLOSELY FRACTURED BLACK,
WHITE, GRAY AND BROWN GNEISS
(MIGMATITIC)

0.30]

CORE BORING REPORT

PROJECT: 8.1991501 1.D. NO.: B-4696

DATE: 8/16/02

BORING NO: EB2-A GEOLOGIST: .C. BRUINSMA

DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER

COUNTY: _SWAIN

COLLARELEV.: 1947.7 FT

TOTAL DEPTH: 20.3 FT

DRILL RECTRGD T
ELEV.{DEPTH] RATE |[RUN| FT FT |SAMP FIELD CLASSIFICATION AND REMARKS
(FT) | (FT) | MINFFT |(FT)| % % #
19407 7.0 |- 1:00 7.0'-10.6' ROADWAY EMBANKMENT FILL: BOULDERS
~1:30 1.8/3.3
1:00 3.3
0:15/0.3 54.5% ) NI/A
1937.4] 10.3 : .
1037.4| 10.3 0:45 10.6'- 13.9' WR: BROWN AND WHITE GNEISS
0:30 215 | 1.3/5
0:45 50| STRATA REC. = 0%
v 1:30 42.0% | 26.0% 13.9'- 17.6' CR: SLIL. TO VERY SLI. WEATHERED HARD VERY
1932.4] 153 130 B CLOSELY TO CLOSELY FRACTURED GRAY AND
19324 153 | * 1:30 . WHITE GNEISS
115 3.5/5 | 1.2/5 ] STRATAREC. =97.3% STRATARQD =77.0%
1:00 5.0 : 17.6'- 19.1" RESIDUUM: BROWN HARD SILT (A-4)
0:45 70.0% | 24.0% )

1927.41 203 1:00 19.1'-20.3' CR: MODERATELY WEATHERED HARD VERY

CLOSELY TO CLOSELY FRACTURED BLACK,
WHITE, GRAY AND BROWN GNEISS

(MIGMATITIC)

STRATA REC.=100% STRATARQD =0%

CORING TERMINATED AT 20.3 FT
ELEVATION 1,927.4 FT

DRILLER: J. LITTLE

CORE SIZE: NQ2

EQUIPMENT:_DIEDRICH D-50
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Bridge No. 24 on US 19/441 over Oconaluftee River

Cherokee, North Carolina
Tierra Project No.: 6211-02-020
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NCDOT_BORE 0

N.C.D.O.T. GEOTECHNICAL UNIT

BORING LOG
IERRA 2701 ROWLANDROAD
: RALEIGH, NORTH CAROLINA 27615
o emsne "~ Phone (919) 871-0800 Fax (919) 871-0803 SHEET 1 OF 1
PROJECT NO. 8.1991501 |iD. B-4696 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA

SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER GROUND WATER (ft)
BORING NO. EB2-C i BORING LOCATION 16+24 OFFSET 11.5'LT | ALIGNMENT -L- | OHR. 18.5
COLLARELEV. 194641t |NORTHING 714,462.7 EASTING 656,362.9 24 HR. DRY

TOTAL DEPTH 24.30ft DRILL MACHINE DIEDRICH D~50[ DRILL METHOD CASING ADV. /CORE HAMMER TYPE MANUAL

CORE BORING REPORT

PROJECT: 8.1991501 1.D. NO.: B-4696

DATE: _8/16/02

BORING NO: EB2-C .GEOLOGIST:_C. BRUINSMA

DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER

COUNTY: _SWAIN _

COLLARELEV.: 1946.4 FT

TOTAL DEPTH: 243 FT’

. DRILL REC I RQD
ELEV. IDEPTH| RATE |RUN| FT FT |SAMP
(FO) | (FT) { MINFT |(FT)] % % #

FIELD CLASSIFICATION AND REMARKS

11927.5] 189

1929.2f 17.2 0:45
1:00/0.7

171 0% N/A

17.2'-18.9' ALLUV: ORANGE AND BROWN SANDY SILT W/
ROCK FRAGMENTS AND COBBLE

1927.5| 18.9 0:45

18.9'-20.4' ALLUV: BOULDERS, GRAVEL AND PEBBLES

. 1:30/05 |  |1.31.5
1926.0f 204 151 N/A
86.7%
1926.0f 204 | 1:15 20.4'-21.3' CR: MODERATELY SEVERE TO SEVERE MED.
1:00 31/3.9 HARD VERY CLOSE TO CLOSELY FRACTURED
) BROWN WHITE AND GRAY GNEISS
1:15 394 -
1922.1] 24.3 | 1:15/0.9 79.5%| N/A STRATAREC. =100% STRATARQD =0%

21.3'-24.3' WR: SEVERELY WEATHERED SOFT TO VERY
SOFT VERY CLOSE TO CLOSELY FRACTURED
BROWN, WHITE AND BLACK GNEISS

" STRATAREC. =73.3%

DATE STARTED _ 08/16/02 | COMPLETED 08/16/02 | SURFACE WATER DEPTH
ELEV. |DEPTH|  BLOWCOUNT BLOWS PER FOOT samp. | W /| L '
o 60 60 100 o SOIL AND ROCK DESCRIPTION
(f) () | osft | ost | 05ft | O 20 A A A %01 NO. | /moil & ~
1946.40 EXISTING GROUND 194640 0.00
- I ROADWAY EMBANKMENT:
L ORANGE-BROWN STIFF TO SOFT CLAYEY
1945+ LL. SANDY SILT (A-4)
i u
B L
L
+ 470 -
5 4 7 §510 | 22% |-
C
1940+
L
L o
n
L a
n
+ 9.70 L
5 3 7 S5-11 21.s%t-~:.
-
19351
L
o L o
LE
: L
L
T.14.70 -
' 1 2 7 S5-12 [36.4%)
L
A L
1930 17.20 L 192040 17.00)
F 5 T8 55T ALLUVIAL: ORANGE AND BROWN DENSE
V4 SILTY SAND WITH ROCK FRAGMENTS AND
i " 102750 COBBLE (A-19) 18.90
A ALLUVIAL: BOULDERS, GRAVEL AND
PEBBLES -
L 1926.00 20.40]
g CR: MOD. SEVERELY TO SEVERELY
1925 24 192510 WEATHERED MED HARD V. CLOSE TO 21.30
..................... 3L CLOSELY FRACTURED BROWN, WHITE AND
a = GRAY GNEISS
,,,,,,,,,,,,,,,,,,,, = WR: SEVERELY WEATHERED SOFT TO V.
- Sy SOFT V. CLOSE TO CLOSELY FRACTURED
..................... 1 1sz2.10 BROWN, WHITE AND BLACK GNEISS 2430

T CORING TERMINATED AT ELEVATION
1 . | 1922.1' IN WR: SEVERELY WEATHERED
- SOFT TO V. SOFT V. CLOSE TO CLOSELY
£ FRACTURED BROWN, WHITE AND BLACK
GNEISS

CORING TERMINATED AT 24.3 FT
ELEVATION 1,922.1 FT

DRILLER: J. LITTLE CORE SIZE: NQ2

EQUIPMENT:_DIEDRICH D-50
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Bridge No. 24 on US 19/441 over Oconaluftee River

Cherokee, North Carolina
Tierra Project No.: ©211-02-020




/”‘\‘

TN

NCDOT_BORE 02020.GPJ NCDOT.GDT 10/31/02

N.C.D.O.T. GEOTECHNICAL UNIT

| BORING LOG
TI ERRA 2701 ROWLANDROAD ,
SEERS™|  Drone (019)$710800 Fax (019) 8710503
SHEET 1 OF 1

PROJECT NO. 8.1991501 |ID. B-4696 | COUNTY SWAIN | GEOLOGIST C. BRUINSMA
SITE DESCRIPTION BRIDGE NO. 24 ON NC 19/441 OVER OCONALUFTEE RIVER ) GROUND WATER (ft)
BORING NO. EB2-B I BORING LOCATION 16+24 OFFSET 27.0'RT lALIGNMENT -L- O HR. 0.5
COLLARELEV. 1929.5ft |NORTHING 714,436.2 EASTING 656,335.0 24 HRCAVE AT SURF.

TOTAL DEPTH 14.40 ft

DRILL MACHINE DIEDRICH D-50| DRILL METHOD CASING ADV. /CORE

HAMMER TYPE MANUAL

DATE STARTED 08/15/02 l COMPLETED 08/15/02 l SURFACE WATER DEPTH
ELEV. |DEPTH|  BLOWCOUNT BLOWS PER FOOT savp. |V é SOIL AND ROGK DESGRIFTION
(f) () | ost | osft | 05ft | O 20 40 60 80 190} NO. | /Mol @ v
1929.50 EXISTING GROUND 1929.50 0.00]
i \VA R ALLUVIAL: EROWN DENSE SILTY SAND
..................... WITH GRAVEL (A-1-A)
N 3.90 ..................... N
1925 50 | 50725 0758 589 18881 1924.80 4.70
~~~~~~~~~~~~~~~~~ 1000075 ALLUVIAL: BOULDERS, GRAVEL AND
L SHEL 1923.90 COBBLES 5.60)
-------------------- 2= WR: SEVERE TO V. SEVERELY WEATHERED
- =k V. SOFT V. CLOSELEY FRACT. BROWN
.................... A GNEISS .
L Bt ,
"""""""""" 2 1921.10 : 8.40
N o /= 1920.70 CR: MOD. SEVERELY WEATHERED MED. 8.80
wot | 0 Bl \HARD CLOSELY FRACTURED WHITE, /
S R e = BROWN AND BLACK GNEISS
i o =1 WR: BROWN AND BLACK GNEISS
................... %
- ‘?\"_
.................... A 101710 12.40
- ) o 7y CR: MOD. TO MOD. SEVERELY WEATHERED
L1340 | | f bt % 4191610 MED. HARD V. CLOSE TO CLOSELY
60 | 40/.1 B2 \FRACTURED BROWN, BLACK AND WHITE
""""""""" 100/0:6® 1915.10 \GNEISS 14.40)

\WR: BROWN AND WHITE GNEISS. /
BORING TERMINATED AT ELEVATION
1915.1' IN WR: BROWN AND WHITE GNEISS

- DRILLER: J. LITTLE

CORE BORING REPORT
DATE: 8/15/02

PROJECT: 8.1991501 1.D. NO.: B-4696 BORING NO: EB2-B  GEOLOGIST:_C. BRUINSMA

DESCRIPTION: BRIDGE NO. 24 ON 19/441 OVER OCONALUFTEE RIVER

COUNTY: _SWAIN COLLAR ELEV.: 1929_5 FT TOTAL DEPTH: 14.4 FT

DRILC REC | RQD
ELEV.|DEPTH| RATE |RUN| FT | FT |sawp FIELD CLASSIFICATION AND REMARKS
FD | ED | MNFT [FD| % | % | #
10248] 47 | 030 47-56 ALLUVIAL BOULDERS GRAVEL AND COBBLES
0:30 1.6/2.3
0:30/0.3 | 2.3 0% 56 -84 WR: SEVERE TO VERY SEVERLY WEATHERED
19225 70 69.6% VERY SOFT VERY CLOSELY FRACTURED
BROWN GNIESS
19225 7.0 | 045 . STRATAREC.=29.1% STRATARQD = 0%
0:30/0.8 0.4/1.8 CR: MOD. SEVERELY WEATHERED MED. HARD
19008 838 18 0% CLOSELY FRACTURED WHITE, BROWN AND
" 000 BLACK
0% GNEISS
84-88
19208 88 | 1:00 8.8-12.4 WR: BROWN AND BLACK GNEISS
1:00 1.4/5 |0.4/5.0 '
1:00_| 5.0
1:15 28% | 8.0% STRATA REC. = 0%
19158| 13.8 | 1:15 12.4-13.8 CR: MODERATELY TO MOD. SEVERELY

WEATHERED MED. HARD VERY CLOSE TO
CLOSELY FRACTURED BROWN, BLACK AND
WHITE GNEISS

STRATAREC. =100% STRATARQD =28.6%

CORING TERMINATED AT 144 FT
ELEVATION 1,915.1 FT

CORE SIZE: NQ2 EQUIPMENT:_DIEDRICH D-50
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SOIL CLASSIFICATION AND GRADATION SHEET’
BRIDGE 24 ON US 19441 OVER THE OCONOLUFTEE RIVER
NCDOT Project No: 8.1991561 - T.LP. No: B-4696 EB2C $8-10
, A4 (0) 94 | 81 | 43 | 23 39 | 11| 27 |24 2 |220
SWAIN COUNTY ' 16424 | 11.5LT| 47
' | ; EB2C SS-11
TIERRA, INC. PROJECT NO: 6211-02-020 | A4 (0) 87 | 75 | 43 | 23 | 37 | 16 | 24 | 26| 4 |218
' o 16+24 | 11.5LT 9.7
EB2C ss12
A4 (0) 100 | 98 | s2 | 7 58 | 19 | 16 | 25 | NP | 364
16+24 | 11.5LT| 147
: EB2C 8813
— — | ‘ A-1-a (0) a0 | 27 | 13| 43 | 34 | 10| 13 oot Nt ] -
16+24 | 115LT| 472
A4 (1) . 90 | 84 | 55 | 24 30 | 14 | 32 | 35| 4 |245 ;
14+03 | 38.0LT | 3.55.0 |
EB1A $S-2
T A4 oo | 90 | 36| 22 | s1 | 6 | 21 | 21| NP f313]
14+03 | 38.0LT | 13.5-15.0
EB1B -3 |
A24(0) a1 | 69 | 27| 28 | 49 | 6 | 17 J 29| NP | -
14+38 | 46.5RT | Surface ‘
EBIC ss4
A4 (0) 87 | 69 | 42 | 29 34 | 21| 16 | 29| 1 |188
14+11 cL 3.5
EB1C S$s-5
A4 (0) 82 | 69 | 46 | 24 29 | 18 | 29 | 31| & 232
14+11 CL 8.5 '
I EB1C 8S8-6
A4 (0) 72 | 61 | 38| 24 33 | 10 | 33 | 31| 7 |264
14+11 cL 13.5 ‘
B1C 8§87 ;
A-a (0) 35 | 17 | 8 62 21 9 | 8 P’égﬁgé‘mn .
15+05 cL 1.2
B1C §S8-8
A-2-4 (0) 66 | 53 | 35 | 26 | 31 | 26 | 17 | 34| 8 | -
15405 cL 3.7
EB2B $S-9
A1-a (0) 35 | 17| 5 | e7 28 | 1| 9 | foihon ] -
16+24 | 27RT 3.9
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GEOTECHNICAL UNIT FIELD SCOUR REPORT

PROJECT: 8.1991501  ID: B-4696 COUNTY: SWAIN

DESCRIPTION(1): BRIDGE NO. 24 ON NC 19/441 OVER THE OCONALUFTEE RIVER, CHEROKEE, NC

INFORMATION ON EXISTING BRIDGES Information obtained from: X __ field inspection

microfilm(Reel: Pos: __ )
X othe _ HYDRAULIC REPORT

COUNTY BRIDGE NO. _ 24 BRIDGE LENGTH_338' NO.BENTSIN: CHANNEL _ 3 FLOOD PLAIN 3

FOUNDATION TYPE: 5 SPAN, 6 BENT REINFORCED CONCRETE DECK GIRDER BRIDGE
EVIDENCE OF SCOUR(2):

ABUTMENTS OR END BENT SLOPES:

NO SCOUR EVIDENT, SOME AGGRADATION

INTERIOR BENTS: SOME SCOUR. AGGREGATE OF CONCRETE EXPOSED FROM CHANNEL BED UP

TO 1.5 FT ABOVE CURRENT WATER LEVEL. SCOUR ON UPSTREAM SIDE, WEST BANK BENT.

CHANNEL BED: CHANNEL IS COARSE GRAINED WITH LITTLE FINES, DOUBLE CHANNEL

CHANNEL BANKS: SCOUR EVIDENT DOWNSTREAM OF EXISTING BRIDGE ON EAST BANK

EXISTING SCOUR PROTECTION:
EXTENSIVE RIPRAP ON BOTH ENDBENTS, SOME CEMENTED

TYPE(3):

EXTENT(4): EXTENDS APPROX. 20 FT FROM END BENTS OT FLOODPLAIN AND BANK

EFFECTIVENESS(5): _ GOOD, ALL IN PLACE ON WEST BANK, SOME RIP RAP WASHED AWAY EAST BANK

OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.): NONE

DESIGN INFORMATION
CHANNEL BED MATERIAL(7) (SAMPLE RESULTS ATTACHED):

ROUNDED COBBLES, GRAVEL, 1-3FT

BOULDERS W/ INTERSTITIAL SILTS AND COARSE SANDS

CHANNEL BANK MATERIAL(8) (SAMPLE RESULTS ATTACHED):

SILTY SAND AND SANDY SILT W/ ROUNDED
GRAVEL, COBBLES AND 1-2 FT BOULDERS

FOUNDATION BEARING MATERIAL(9): THIN ALLUVIAL, SOME THIN RESIDUAL FILL AND GNEISS

CHANNEL BANK COVER(10): _ BARE TO GRASSES, SOME TREES AND SMALL BUSHES

FLOOD PLAIN WIDTH(11): _ APPROXIMATELY 1000 FT, HAS BEEN ALTERED BY DEVELOPMENT

FLOOD PLAIN COVER(12): _ DEVELOPED, PAVEMENT/CONCRETE, ROAD. SOME TREES, BUSH AND GRASSES.

B R

DESIGN INFORMATION CONT. ‘ A PAGE 2

STREAM IS X DEGRADING AGGRADING (13)

OTHER OBSERVATIONS AND COMMENTS: . CONCRETE AND TIMBER ABUTMENTS VISIBLE ON WEST

BANK FROM BRIDGE PREDATING EXISTING STRUCTURE, RIFFLE SYSTEM AT BRIDGE SITE.

CHANNEL MIGRATION TENDENCY (14): TO THE EAST (ACQUONI RD)

REPORTED BY: CA&OA&)M W DATE:

TIERRA, INC.

GEOTECHNICALLY ADJUSTED SCOUR ELEVATION (15):

8/14/2002

Location Left Center Right

Bent 1 19229t 19227 ft 19229 ft

= L — ~
Davsd T D DATE.
NCDOT GEOTECHNICAL ONIT
INSTRUCTIONS DK
(1)  GIVE THE DESCRIPTION OF THE SPECIFIC SITE GIVING ROUTE NUMBER AND BODY OF WATER CROSSED.

(2)  NOTE ANY EVIDENCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING,
SLOUGHING, SCOUR LOCATIONS, DEGRADATIONS, ETC.)

10/16/2002

REPORTED BY:

(3)  NOTE ANY EXISTING SCOUR PROTECTION (RIP RAP, ETC.)

(4)  DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.
(5) DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.
(6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.
@) DESCRIBE THE CHANNEL BED MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION,
ATTACH LAB RESULTS. '
8) DESCRIBE THE CHANNEL BANK MATERIAL: A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE
DISTRIBUTION, ATTACH LAB RESULTS.
9) DESCRIBE THE FOUNDATION BEARING MATERIAL,
(10)  DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC.
(11)  GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).
(12)  DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)
(13)  CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING
(14)  DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE
BRIDGE (APPROXIMATELY 100 YEARS).
(15)  GIVE THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE
(APPROXIMATELY 100 YEARS). THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, OR ON
A BENT BY BENT BASIS WHERE VARIATIONS EXIST. DISCUSS RELATIONSHIP BETWEEN THE HYDRAULICS
THEORETICAL SCOUR AND THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION. THE GEOTECHNICALLY
ADJUSTED SCOUR ELEVEVATION IS BASED ON THE ERODABILITY OF MATERIALS WITH CONSIDERATION
FOR JOINTING, FOLIATION, BEDDING ORIENTATION AND FREQUENCY; CORE RECOVERY PERCENTAGE;
PERCENTAGE RQD; DIFFERENTIAL WEATHERING, SHEAR STRENGTH; OBSERVATIONS AT EXISTING
STRUCTURES, OTHER TESTS DEEMED APPROPRIATE; AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.



™ BRIDGE 24 ON US 19\441 OVER THE OCONOLUFTEE RIVER o | BRIDGE 24 ON US 19\441 OVER THE OCONOLUFTEE RIVER
| NCDOT Project No: 81991501 - T.LP. No: B-4696 NCDOT Project No: 81991501 - T.LP. No: B-4696

SWAIN COUNTY SWAIN COUNTY

TIERRA, INC. PROJECT NO: 6211-02-020

TIERRA, INC. PROJECT NO: 6211-02-020

BORING #: EB1B
BORING #: B1C i SAMPLE #: SS-3

SAMPLE #: SS-7 ! DEPTH: ___S_l_JB.FAEE__
DEPTH: 1.2-25FT. ‘
, : SOIL DESCRIPTION: BROWN SILTY CLAYEY COARSE-FINE SAND WITH GRAVEL
SOIL DESCRIPTION: GRAY CLAYEY SILTY FINE-COARSE SANDY GRAVEL "
d v GRAIN SIZE DISTRIBUTION CURVE
GRAIN SIZE DISTRIBUTION CURVE 32" 15 1"3/4M/2" 3/8" #4 #10 #20 #40 #60#100 #200 #270
100 i RTH— 7 e
3*2" 1.5"1"3/4"/2" 3/8" #4 #10 #20 #40 #60#100 #200 go70 90‘ \‘
100 ettt et i o
A 80 T §
a0 \\ &1 o 8 ,
\ g AN
80 2 60 \ \
> 70 1 50
2 \ E
172 wi AN
nl 60
g * 1M \
=] 50 N a | 30 h
o
o}l 4 20 \
5 10
a | 30 AN
™ o
20 NG : 100 10 1 01 0.01 " 0.001 0.0001
10 S - [GRAIN SIZE in millimeters
.~~ \ggg ; )
100 10 1 0.1 0.01 0.001 0.0001 ASTM D) 2487 Classification of Soil for Engineering Purposes Coarse Sand <#4 and >#10 Cu=D60/D10
GRAIN SIZE in millimeters Coarse Gravet <3 and > 3/4" Medium Sand <#10 and > #40 Cc = {D30)A2/ (D10 x D6O)
f Fine Gravel < 34" and > #4 Fine Sand < #40 and > #200
m— ; - i e e e 3 SR P T
Coarse Sand <#4 and > #10 Cu=D60/D10
Co-arse Gravel < 3" and > 3/4" ‘ Met.iium Sand <#10 and > #40 Cc =(D30)*2 / (D10 x D60) g LIQUID LIMIT 290
Fm Gravel < 34" and >#4 Fme}%{)&%& < #40 and > #200 % PLASTIC LIMIT -
: i PLASTIC INDEX NP




PROJECT #: 8.1991501 (B-4696)

ACOUNTY: SWAIN

DESCRIPTION: BRIDGE NO. 24 ON US 19/441 OVER OCONALUFTEE RIVER
CHANNEL BED CHANNEL BANK MATERIAL

MATERIAL

SAMPLE # SS-? S8-3

RETAINED #4

PASSING #10 35 81

PASSING #40 17 69

PASSING #200 8 27

COARSE SAND 62.0 25.0

FINE SAND 21.0 49.0

SILT 9.0 6.0

CLAY 8.0 12.0

LL 29

PL NP NP

AASHTO A-1-a A-2-4

CLASSIFICATION coarse sand silty sand

STATION 15+05 14+38

OFFSET CL 36.5 ft RT

DEPTH 1.2 ft surface




